
728 State Street   |   Madison, Wisconsin 53706   |   library.wisc.edu

Minerals yearbook 1948. Year 1948 1950

Pehrson, E. W.
Washington, D. C.: Bureau of Mines : United States Government
Printing Office, 1950

https://digital.library.wisc.edu/1711.dl/PPYAWXJZXOESO8L

http://rightsstatements.org/vocab/NoC-US/1.0/

As a work of the United States government, this material is in the public
domain.

For information on re-use see:
http://digital.library.wisc.edu/1711.dl/Copyright

The libraries provide public access to a wide range of material, including online exhibits, digitized
collections, archival finding aids, our catalog, online articles, and a growing range of materials in many
media.

When possible, we provide rights information in catalog records, finding aids, and other metadata that
accompanies collections or items. However, it is always the user's obligation to evaluate copyright and
rights issues in light of their own use.



tO | | 

mz OF 

SESS oe 

(Sopra SA 
a. Sr ra 

wi vee , oe 

O\eateicnd/ 2 a 
eee 

| Prepared under the direction of | 

Chief, Economics and Statistics Division 

ALLAN F. MATTHEWS, Editor 

Y 

i" \



UNITED STATES DEPARTMENT OF THE INTERIOR 

| OSCAR L. CHAPMAN, Secretary 

. BUREAU OF MINES 
JAMES BOYD, Director | | 

UNITED STATES 

GOVERNMENT PRINTING OFFICE 

WASHINGTON : 1950 

For sale by the Superintendent of Documents, U. S. Government Printing Office 7 
Washington 25, D.C. - Price $4.25 (Buckram)



x d. en leey: Y ! ¢ yO % ; 

get fo x | | aap, OCT 29 195t 

i 

The appearance of Minerats YEARBOOK each year invariably | 
marks a milestone of achievement. The record of our minerals | 
industry becomes part of history. 

The Bureau of Mines has always considered that the publication 
of this factual document constitutes one of its most important assign- | 
ments, and with the passing of the years the position of the YEARBOOK : 
has become more important not only to industry but to the Nation. | 
Many future decisions will be based upon data available in these : 
pages, and the editors are ever striving to make the YEARBOOK a more | 
authoritative and a more useful tool. | . | 

The 1948 edition marks a turning point in the publication history | 
of this document. The importance of foreign minerals to our do- 
mestic economy in both peace and war has been recognized; conse- , 
quently, the YEaRBooxks of the future must be expanded to meet new , 
factual requirements. There is also increased need for presentation ) 
of minerals data on a domestic regional and State basis; future issues 

: of MINERALS YEARBOOK will take this into account. os 
The Bureau of Mines trusts that the 1948 issue will at least parti- 

ally satisfy these many requirements and that industry and the public 
will find the presentation both interesting and authoritative. The : 
editors deeply appreciate the assistance rendered to them by the many 
industrial concerns and State agencies that have made possible this | 
contribution to the work of the Bureau of Mines. : 

JAMES Boyp, Director. 

- . sa : ie et ee en ma : 

/



. : 1 

. 

t 
\ 

e 

\ 

«



Among the principal objectives of the Bureau of Mines is publica- 
tion of Minerals Yearbook within the year following the year of review. 
Minerals Yearbook, 1948, represents an 8-month step-up in the publi- \ 
cation schedule. Further progress is expected to result in issue of 
Minerals Yearbook, 1949, before the end of 1950. | | 

| This 1948 edition of Minerals Yearbook culminates a series of nine 
volumes prepared under the direction of Elmer W. Pehrson, whose 
services are now devoted to other Bureau of Mines problems. Among 
the improvements in Minerals Yearbook during Mr. Pehrsan’s " 
tenure, more data on consumption were added, strategic materials 
were covered more fully, estimates were developed for figures not 
available, State tables were made current with the rest of the volume, 
charts were clarified, the typography was improved, and uniformity + 
of presentation was achieved. | 7 | 

The 1948 volume was checked for statistical precision and con- 
sistency by John Hozik, statistical editor, assisted principally by K. 
Joyce D’Amico and, later in the program, by Vane N. L. Glendening. 
Wording of the manuscript was enhanced by the editing of Mabel 
E. Winslow, of the Office of Mineral Reports, who also applied type 

specifications and prepared the comprehensive index. To the more . 

than 100 charts graphically indicating mineral-industry trends, 17 
new charts were added. Most of these were drafted by Adelaide B. 
Palmer, of the Minerals Yearbook Section, and others were prepared 

under the supervision of Louis F. Perry, Region VIII, Pittsburgh, Pa. 
Arrangements for printing Minerals Yearbook, 1948, were under 

| the able guidance of John H. Ady, Chief of Publications of the De- 
partment of the Interior and liaison officer between the Department 
and the Government Printing Office. — | 

Completion of questionnaires by the mineral industry is the valued 
source of most of the facts comprising this volume. Other information 
is obtained from business magazines, trade associations, scientific 
journals, and Government agencies. In particular, data on foreign 
trade and foreign production are received from the United States 
Department of Commerce and the United States Department of 
State, respectively. The following officials cooperated with the Bu- | 
reau of Mines in compiling production data for their respective States: 

Alabama: Walter B. Jones, State geologist, University. 
Alaska: B. D. Stewart, commissioner of mines, Department of Mines, Juneau. 
California: Olaf P. Jenkins, chief, and Charles V. Averill, supervising mining | 

engineer, California Division of Mines, San Francisco 11. 
. Florida: Herman Gunter, director, Florida Geological Survey, Tallahassee. 
Georgia: Garland Peyton, director, Department of Mines, Mining and Geology, : 

anta. 

Illinois: M. M. Leighton, chief, and Walter H. Voskuil, mineral economist, State . 

Geological Survey Division, Urbana. 
Iowa: H. Garland Hershey, State geologist, Iowa City. 
Kansas: Raymond C. Moore, research director and State geologist, and John C. 

Frye, executive director, State Geological Survey of Kansas, Lawrence. 
Maryland: Joseph T. Singewald, Jr., director, Department of Geology, Mines 

and Water Resources, Baltimore 18. 
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Michigan: Gerald Eddy, State geologist, Lansing. | 
Missouri: Edward L. Clark, State geologist, Rolla. 
New Hampshire: T. R. Meyers, geologist, State Planning and Development ' 

| Commission, Durham. j 
New Jersey: Meredith E. Johnson, State geologist, Trenton. | 
New York: John G. Broughton, State geologist, Albany. | ; 
North Carolina: Jasper L. Stuckey, State geologist, Raleigh. f 

: Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 4 
South Dakota: E. P. Rothrock, State geologist, Vermillion. ‘ 
Texas: John T. Lonsdale, director, Bureau of Economic Geology, University of : 

Texas, Austin. ' 
Utah: Arthur L. Crawford, director, Utah Geological and Mineralogical Survey, : 

Salt Lake City. | . 
Virginia: William M. McGill, State geologist, and Linwood H. Warwick, office : 

| administrator, Virginia Geological Survey, Charlottesville. : 
. Washington: Sheldon L. Glover, supervisor, Division of Mines and Geology, : 
. lympia. : ; 

: West Virginia: Paul H. Price, State geologist, Morgantown. . 
Wisconsin: E. F. Bean, State geologist, Madison 6. 

Bureau of Mines statisticians and researchers who rendered sub- “ 
stantial assistance to the authors of this volume include the following: : 
In Washington, D. C.—Hope Anderson, Ivan F. Avery, Dorothy \ 

‘ M. Burch, Leon W. Geyer, Marjorie Kahn, Naomi W. Kearney, ‘ 
James G. Kirby, Lena M. Lunsford, Ann C. Mahoney, Annie L. " 

a Marks, Edith D. McKinney, Lena Mohme, Robert C. Morris, Vir- : 
: ginia M. Oliver, Elizabeth Parker, Carribel Rockwell, Emma M. : 
: Seeley, and Virginia E. Wrenn. In Juneau, Alaska—Opal Y. Shar- 4 

man. In Los Angeles, Calif—Edward T. Knudsen, Adele B. Esser, : 
and Harry L. Scarborough. In Denver, Colo.—Helen G. Post and : 

| _ Florence H. Scott. In Salt Lake City, Utah—Alice K. Feltch, Vir- | 
ginia C. Halverson, and LaRu T. Shepherd. 

~ ALLAN F. Marraews. : 
| Apri 1950. | 
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Review of the Mineral Industries : 

in 1948 : 
By ALLAN F. MATTHEWS 
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INES and smelters in the United States had a record output 
M in 1948 valued at $15,670,000,000. The dollar value was 

26 per cent larger and the physical volume 4 percent larger — 
than in the previous peak year 1947. This output was matched by : 
a record consumption of petroleum, natural gas, sulfur, fertilizer, 
and many building materials, but not of coal and metals. Mineral 
prices in 1948 averaged double those of 1940, but the inflation was | 
generally appreciably less than for farm products. Imports of min- 
erals by the United States increased more than one-half, and exports | 
declined. The mineral industry operated in 1948 with the best 
safety record to date. World production of tin, chromite, and bauxite 
gained more than one-fourth over 1947 outputs. 

PRODUCTION 

Value of Production.—The United States mined and processed in 
1948 mineral products worth 15.7 billion dollars, an all-time high | 
and one-fourth greater than the previous record in 1947. Over two- 
thirds of the gain was contributed by a 29-percent expansion in the | 
value of fuels output. Production of metals and nonmetallic minerals 
(other than fuels) increased 21 and 16 percent, respectively. Of these 
three major mineral groups in 1948, fuels were valued at 10.3 billion 
dollars (66 percent of the total), other nonmetallics at 1.9 billion 
dollars (12 percent), and metals at 3.5 billion dollars (22 percent). 

While the value of mineral output was gaining 26 percent in 1948, 
the value of agricultural products increased 2 percent, all products 
combined 11 percent, and national income 12 percent. The basis 
of this comparison are Bureau of Agricultural Economics reports on | 

i |
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‘cash receipts from farm marketings (30,545 million dollars in 1948 
and 30,014 million dollars in 1947, excluding Government payments) 4 
and Bureau of Foreign and Domestic Commerce reports on gross j 
national product (262.4 billion dollars in 1948 and 235.7 billion dollars i 
in 1947) and national income (226.2 billion dollars in 1948 and 201.7 
billion dollars in 1947). 

| ; 13 : — 78,670,000000,, : 
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FIGURE 1.—Trends in value of mineral production in the United States, 1880-1948. 

Volume of Production.—The physical volume of production in 1948 
compared with 1947 increased 4 percent for minerals and 3 percent 
for manufactures but decreased nearly 1 percent for agricultural 
products, according to the Federal Reserve Board. The Board’s 
index of mineral production (1935-39=100) reached a record annual 
high of 155 in 1948 and a record monthly high of 162 (adjusted for 
seasonal variation) in May.
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Mineral fuels, as a group, were produced in 1948 in quantities 5 
percent greater than in 1947. Petroleum and natural gas established 
new records by advancing 9 and 12 percent, respectively, in a volume 
of output. Mining bituminous coal and lignite, on the other hand, 
declined 6 percent because of work stoppages in March and April 
1948 and declines in domestic and export demand in the latter half 
of the year. Anthracite production, influenced by abnormally mild 
weather in the Northeastern States in November and December 1948, 

_was little changed from 1947. 
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FIGURE 2.—Physical volume of mineral production compared with agricultural and industrial production 
(manufactures and minerals) and population, 1900-48. Sources: Federal Reserve Board, U. S. Depart- 

ment of Agriculture, and Bureau of the Census. 

The metals group gained 3 percent in 1948, partly because steel 

operations were the third greatest in history. The tonnage yields of 

iron ore, pig iron, and terro-alloys were up 8, 3, and 6 percent, re- 

spectively. A record was established in output of stainless steels. 

Among the ferro-alloy-metal ores, there was no appreciable improve- 
ment in domestic manganese and chromium supplies, although mines 

shipped a third more tungsten and molybdenum. Copper was in 

strong demand during 1948, but a strike of mme-locomotive engineers 

in the Nation’s largest mine resulted in a 2-percent decline in copper
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output. Eleven percent less lead was refined from domestic ores, 
but a 5-percent increase in zinc materialized. Gold mining slumped 
6 percent in 1948 because of rising production costs of the price-pegged 
metal, whereas silver mining gained 2 percent in response to the second 

full year of a higher Treasury purchase price. Output of bauxite 
and aluminum reached peacetime records 21 and 9 percent, respec- 
tively, above those of 1947. Shipments of magnesium metal in 1948 
recovered from the previous year’s low but remained relatively small 
because of heavy stocks of war scrap and limited consumer acquaint- 
ance with its advantageous properties. Mercury recovery in 1948  —- 

| was 38 percent lower than in 1947 and by December was at a rate 
lower than for any year in the preceding century. Unabated demand 
for white pigments, on the other hand, resulted in ilmenite (titanium) 
shipments 14 percent larger than ever before. 

Nonmetallic minerals (other than fuels) showed a composite gain 
in 1948 of 8 percent, greater than for any other major group. The 
insistent demand for building materials pushed the output of cement, | 
sand and gravel, stone, and gypsum to all-time highs. Production 
records were also made in mining chemical raw materials such as. 
sulfur, lime, salt, and potash, although 4-percent declines were noted 
for phosphate rock and barite. Fluorspar and pyrites rates were 
little changed. Demand from ceramics plants influenced more active 

| | mining of clay, asteadying of feldspar quarrying, and smaller recovery 
of boron. - 

- Number of Firms.—<According to the Department of Commerce, 
35,500 mining firms were active in the United States in the fall of 
1948. Of these, 48 percent were petroleum and gas producers, 40 
percent metal and coal producers, and 12 percent nonmetallics pro- 
ducers. During 1948, 4,800 mining firms discontinued business, but 
5,900 new firms were organized.! 

Mining and related manufacturing firms in the United States on Sept. 30, 
1944-48 | 

[U. S. Department of Commerce] , 

Mining firms Mineral manufacturing firms 

Year Petrole- Metal Fabri- | Products} Stone, 

and coal natural : mining | “and =| metal |leupsana | “alace ” 
mining gas mining refining | products} coal | products 

1944_....____.......| 11,900] 15,200] 3,900] 31,000/ 4,500] 12,400] 1, 200 7. 200 
1945_--.-____----_.| 11,700] 15,900] 3,700} 31,300{ 5,000 | -13,700| 1,300 7, 900 
1946.--------_-__---| 12200] 16,500] 4,200] 32900/ 6,000] 16,300] 1,400| 12,600 
1947_----_---__-_---| 13,000 | 16,800} 4,400] 34200) 6,200] 17,900| 1,400| 13,100 
1048--.-------__----] 14,200 | 16,900] 4,400 | 35,500 | 6,200 | 18,000) 1,400] 12, 000 

National Income.—Of the national income of the United States, 
2.2 percent originated at mines in 1948 compared with 2.0 in 1947, 
according to the United States Department of Commerce. To the 
national income in 1948, food and raw-materials producers contributed 
27 billion dollars—81.3 percent from farms, 17.9 percent from mines, 
0.6 percent from fisheries, and 0.2 percent from forests. Of the 

1 Churchill, Betty C., Revised Estimates of the Business Population, 1929-48: Survey of Current Busi- 
ness, vol. 29, No. 6, June 1949, pp. 19-24,
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_5-billion-dollar mine income, 47 percent was from coal mining, 33 

percent from oil and gas extraction, 11 percent from metal mining, and 
9 percent from nonmetallic minerals. 

National income is defined as the aggregate earnings of labor and 

property that arise from the current production of goods and services 

by the Nation’s economy. Its five principal components, with the 

value of each for the mining industry in 1948, in millions of dollars, 

7 are as follows: Wages and salaries, 3,344; supplements to wages and 

salaries (employer contributions for social imsurance and private 

pensions funds, pay of military reserve, etc.), 191; income of corporate 

and unincorporated enterprises before taxes, 1,438; inventory adjust- 

ment, —86; net interest, 16; total, 4,903. _ 7 

National income originating in mining and related manufacturing industries in 

the United States, 1944-48, in millions of dollars 

[U. 8. Department of Commerce] 

i 

Industry 1944 1945 1946 1947 1948 

Bituminous coal and lignite.....---------.-.-------- 1, 271 1, 204 1, 248 1, 718 1, 976 

Anthracite... ---_--_.----.--...-------------------- 238 219 281 304 346 

Petroleum and natural gas...._.-_------------------- 800 795 930 1,199 1, 606 

Metals__-_----.------------.s0-1--2--- oe 417 349 324 507 561 
Nonmetallic minerals_.._._...----------------------- 224 222 293 363 414 

Total mining__.._____-------------------------| 2,950 | 2,789 | 3,076 | 4, 091 4, 903 

Iron and steel products 1_..........---------------| 9,081|  7,376| 5,544 | 7,607| 8,653 
Nonferrous metal products. -_-_..-------------------- 1, 942 1, 659 1, 774 2, 136 2, 264 

Products of petroleum and coal___------------------- 1, 360 1, 326 1, 684 2, 253 3, 228 . 

Stone, clay, and glass products__.__...--------------- 1, 187 1, 147 1, 562 1, 910 2,174 

a 
1 Including ordnance. — 

Equipment and Materials.—Expenditures on new plant and equip- 

ment by the mining industry in the United States totaled $800,000,000 

in 1948 compared with $690,000,000 in 1947, the United States De- 

partment of Commerce reports. In both years the outlay constituted 

4 percent of the total spent on expansion and replacement by all 
domestic industries. 

In underground bituminous-coal and lignite mines, the tonnage 

cut by machines first reached 25 percent in 1900, 50 percent in 1913, 

75 percent in 1927, and 91 percent in 1944, and it was 91 percent in 

1948. In these underground soft-coal mines, the quantity mechani- 

cally loaded first exceeded 10 percent in 1930, 25 percent in 1938, and 

50 percent in 1944, and it established a record of 64 percent in 1948. 

Bituminous-coal and lignite mines purchased 723 mobile loaders, 17 

scrapers, 1,025 mechanical-loading conveyors, and 230 “mother’’ 

haulage conveyors in 1948, according to the Bureau of Mines. 

Industrial explosives sold for consumption in the United States in 

1948 reached a new high of 725,227,173 pounds compared with 651,- 

390,937 pounds in 1947 (revised to include liquid-oxygen explosive). 

Of the 1948 total, 126,282,153 pounds were permissible high explo- 

sives, 550,085,616 pounds were high explosives other than permissible, 

33,239,700 pounds were black blasting powder, and 16,561,539 pounds 

were liquid-oxygen explosives. Coal mining used 46 percent of these 

explosives, construction (railway and other) 18 percent, nonmetal 

mining (including quarrying) 17 percent, metal mining 16 percent, 
and other activities 3 percent.
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Productivity.—Production of bituminous coal and lignite in 1948 
for the third successive year exceeded 6 net tons per man-day, although i 
Bureau of Mines data indicate a somewhat lower productivity in | 
1948 (final figures) than in 1946-47. The rate of output of anthracite ; 
in 1948—2.8 tons per man-day—was higher than in any year before 
1939 but lower than the 1941 record of 3 tons. Anthracite produc- 
tivity is only half that for soft coal because anthracite seams are steeply 
pitching and thus less adaptable to mechanical cutting and loading. 7 
About 1.47 gross tons of usable iron ore per man-hour were produced 
in 1948, according to preliminary Bureau of Mines figures; this 
represents greater efficiency than in any year since 1941. : 

TRANSPORTATION , “ 

Railroads.—More than half of all rail freight in the United States : 
is mineral. Class I railroads in 1948 loaded 1,508 million short tons ‘ 
of revenue freight, of which 430 were bituminous coal, 48 anthracite, : 
23 coke, and 344 were other products of mines (including petroleum), 3 
These compare with 1,538, 446, 49, 23, and 330, respectively, in 1947, 4 
according to the Interstate Commerce Commission. ; 

Pipe Lines.—Interstate and export movements of natural gas : 
(including gas stored or lost in transmission) in 1947 were 1,402 billion | 

. cubic feet, over one-third of the total marketed production of the 
United States. Natural-gas pipe lines now exceed railroads in milage. | 
Petroleum refineries received a total (intrastate and interstate) of ; 
1,475 million barrels of crude by pipe line in 1948 compared with : 

| 1,363 million barrels in 1947. | | 

Shipments of various mineral products in the United States, by method of | 
transportation, 1947—48, in thousands of short tons : 
Snr eee 

1947 | 1948 | 
| Mineral product 

Rail’ Boat | Truck | Total Rail- Boat | Truck | Total 

Cement........__.._-..-...---------] | 28, 898] 713] 5,637] 35, 248| 31,243} 673) 6, 493| 38, 409 
oal: 

Bituminous_..__...___.---_--.---| 527, 28229, 303| 55,850] 612, 944] 498, 194| 26, 735/ 58, 260| 583, 180 Pennsylvania anthracite__..._..__.} 48,240|__.___| 6, 962 55, 202} 47,299/.__-.___| 7,610] 54, 909 Coke (including breeze) .__._.._______ 30, 344/ 1,161) 2,077) 33, 582) 30,193] 1,100] 2,010 33, 303 Fluorspar-.-.....---.-----_--_ 269 60}.----___ 329 260 72\.---.--- 332 Fuel briquets 1____...____.-___..____| 2, 596/__-____ 741 3, 337} 2, 550].-_____ 713 3, 263 Iron and manganiferous ore._._...____| 20, 300 85, 200}.--_.--.} 105, 500] 22, 700} 91, 400|._-_____| 114,100 Petroleum____.__.-..-.-._-_-________] 2 6, 852/66, 577} (2) 373,429! 28,460) 76,720] (2) 3 85, 180 Sand and gravel____...._._..___._..__| 75, 942 19, 003} 182, 478] 4 277, 423; 78, 889] 18, 839] 211, 231| 4 308, 959 Slag—iron blast furnace.............__| 11,218] 284 7,640} 19,142) 11, 066 145} 9,216) 20, 427 Stone, crushed_...______-_____--"--"] 74, 360}22, 259} 97; 898| § 194, 517] 80, 114] 25, 243) 108, 744) 5 214° 101 
$s 

1 Including packaged fuel. 
4 Transportation by truck included with railroads. 
3 In addition, 202, 949 thousand tons in 1947 and 219,646 thousand tons in 1948 were transported by pipe line. 

194 gn addition, method of transportation not specified for following, in thousands of tons: 1947—10,237; 

§In addition, method of transportation not specified for following, in thousands of tons: 1947—11,620; 1948—9, 762. 

CONSUMPTION AND SELF-SUFFICIENCY 

Record consumption of the following important minerals was 
achieved in 1948: Petroleum, natural gas, natural gasoline (with 
liquefied petroleum gases), sulfur, salt, phosphate rock, potash, lime,
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gypsum, cement, sand and gravel, stone, barite, ilmenite, and feldspar. 
Not a single metal was consumed in tonnages equal to previous highs, 

: although use of lead was greater in 1948 than in any year except 1947. 
Consumption of bituminous coal declined 5 percent in 1948 com- 

pared with 1947, but anthracite increased 4 percent. The gain by 
petroleum was 9 percent, natural gas 12 percent, and natural gasoline 
and liquefied petroleum gases 9 percent. Consumption of iron ore, 
manganese ore, and molybdenum was 5, 8, and 24 percent, respec- 
tively, greater in 1948. Of the base metals (primary and secondary), 
3 to 4 percent more zinc and tin were used in 1948 but 3 percent less | 
copper and lead than in 1947. Consumption of virgin aluminum was 
27 percent greater in 1948 but was still below demand, particularly 
for building products such as roofing and siding. Apparent consump- 
tion of major chemical and fertilizer minerals increased in 1948 as 
follows: Sulfur, fluorspar, potash, and barite, 7 to 9 percent; phosphate 
rock, 4 percent; and salt, 2 percent. Sales of carbon black for domes- 
tic use dropped 7 percent, reflecting a smaller demand for rubber 
and a lower ratio of synthetic to natural rubber output. Cement, 
lime, sand and gravel, stone, and clay gained 7 to 12 percent, and | 
calcined gypsum 25 percent. | 

A detailed study of consumption of slab zinc by uses, grades, and 
regions during World War II was published.’ 

Consumption and self-sufficiency of the United States in various mineral 
products in primary form in 1948 

errr eA Gn A cS SSS SS 

Mi Con | gut. : . ine pro-| sump- : 
Mineral Unit duction | tion (pri- “(per 

mary) | cent) t 

Antimony ...--..--------------------| Short tons~.-...-.-.-------------.---- 5, 970 15, 455 39 
Bauxite. .....------_.-----..--------- Thousand long tons (dried equiva- 1, 457 2, 725 53 : 

ent). 
Cement______.--_--.--_-.--_---_----.}| Thousand barrels (376 pounds)....-.| 208,889 | 202,040 103 
Chromite -- -----------n------nnnnno—- Short tons-.-...-----.---------------- 3,619 | 875, 033 (?) : 

oal: 
Bituminous and lignite 3_......_.| Thousand short tons---...--..---.--| 594,000 | 531,161 112 
Pennsylvania anthracite.._..-.---|-.--.do------------------------------| 57, 140 50, 200 114 

Cobalt_..._---..-._-...-..-..._---.-_.| Short tons-.----.---.-.-----------..- 290 2, 525 11 
Copper-___-._.-.--.-------------------| Thousand short tons..-..----.---..- 835 1, 214 69 
Diamonds, industrial_..._.......---.| Thousand carats--_--.--------------|----------| 410, 418 |------~- 
Fluorspar....-.---------.----.-------| Short tons__-..-.-------.-----------| 333, 900 | 406, 269 82 
Graphite._.....-----_---.------------|-----dl0-~-~---------=---------------- 9, 949 20, 770 48 
Iron ore (usable) .......--.--.-.------| Thousand gross tons_-.-..---.-------| 101,003 | 100, 499 101 

‘ Lead__.___-..-.----------------------| Thousand short tons..-.------------ 390 655 60 
Manganese ore. ..--.-----------------|-----d0_..-.----.~------------------- 131 1, 538 9 
Mercury.-----------------------------| Flasks (76 pounds)_-...-------------| 14, 388 46, 253 31 
Mica, sheet and punch---..---.-------| Short tons.....-.-.----------------- 135 5, 505 2 
Molybdenum. ----...----------------|-----d0....--------.-----------------| 18, 353 12, 578 106 
Nickel. ....---.-.--_---------....--._|-.--.d0-.---------------------------- 883 93,558 | - 1 
Petroleum 3___.._.-__--..--_.-._.--._| Million barrels. ..-..---------------- 2, 016 2, 108 96 
Phosphate rock. .....----------------| Thousand long tons__.-------.------ 9, 388 7, 700 122 
Platinum group__.--_-----.----------| Troy oumces-...-.---_--------------] 18, 741 | 280, 227 5 
Potash___-.---..---------------..-...] Thousand short tons K2,0_----.--.-- 1, 140 1, 108 103 
Quartz, radio-grade......_.----------| Pounds--~~_-------------------------|----------| 61, 600 |-------- 
Sulfur, native...._.._._--------------] Thousand long tons_..-.-----------. 4, 869 3, 720 131 
Tin. .___---_-_-_----------_------.| Long toms_.--.----_--_-------------- 6 59, 863 (?) 
Tungsten -..-------------------------] Short tons... -~--.---.---------------- 2, 003 4,427 45 
Zine.-..-----------.2--.22. ~~ 2s -----|-----d0-.-------------------=--=-----| 629,977 | 923, 000 68 

rare SS 

1 Ratio of production to consumption. 
2 Less than 0.5 percent. . 

8 Preliminary figures. 
4Imports for consumption. 

2 Ransome, Alfred L., Consumption of Slab Zinc in the United States by Industries, Grades, and Geo- 
graphic Divisions, 1940-45, Including a Summary of Consumption Since 1900: Bureau of Mines Inf. Circ. 

, 1948 ,46 pp.



| 8 MINERALS YEARBOOK, 1948 -_ 

United States consumption of coal, sulfur, cement, phosphate rock, 
potash, and molybdenum in 1948 was more than equaled by domestic 
production, leaving important tonnages for export. In addition, the : 
Nation met its needs in iron ore and nearly so in petroleum. Of _ 
crucial importance is the fact that the United States in 1948 had to 
import more than 90 percent of its requirements of manganese, 
chromium, uranium, tin, nickel, platinum, tantalum, sheet mica, 
industrial diamonds, asbestos, and radio-grade quartz. 

STOCKS | 

Bituminous-coal inventories held by consumers were enlarged 33 
percent and those of anthracite in the hands of producers were in- : 
creased 37 percent during 1948, continuing the trends of 1947. | 

Industry stocks of pig iron, primary lead in all forms, and tin in 
concentrates or pig were 62, 16, and 19 percent larger, respectively, : 
at the end of 1948 than at the beginning of the year. (The tin figure 
includes metal owned by the Reconstruction Finance Corporation.) : 
On the other hand, producers’ and fabricators’ holdings of refined : 
copper decreased 8 percent, producers’ stocks of aluminum declined 3 
15 percent, and industry stocks of slab zinc fell 21 percent. 

Producers of nonmetallic minerals lowered their stocks of sulfur 4 : 
| percent and potash 24 percent in 1948, following the 1947 trend. | 

But producers increased by 11 and 61 percent, respectively, the ton- 4 
nages of portland cement and phosphate rock on hand. 3 

PRICES , 

Mineral prices gained another 20 percent in 1948 and reached a 4 
level double those of 1940, according to the Bureau of Mines index of : 

| producers’ realizations on 24 minerals representing all but a few . 
percent of the total value of United States mineral production. As a 

| group, fuels duplicated their 24-percent price rise of 1947, metals were 
up 15 percent, and nonmetallics (other than fuels) 9 percent. 

Of the 24 major minerals, the sharpest price advances in 1948 were 
for natural gasoline and cycle products (44 percent), crude petroleum 
(34 percent), lead (24 percent), and pig iron (22 percent). Rises of 
10 to 20 percent were made in the unit prices of bituminous coal, 
ferro-alloys, cement, phosphate rock, anthracite, zinc, and lime. The 
only notable price decline was for potash—5 percent. 

Weighted average price index of 24 major mineral commodities, 1942-48 

{1940=100] 

Group 1942 1943 1944 1945 1946 1947 1948 1 

Minerals (all groups) --_________ 114.7 119.7 122.7 125.3 138. 7 168. 5 202. 8 
Metals ?.-__----_-.--___-__- 114. 2 117.1 118.0 120.9 132. 4 156. 6 180. 5 
Mineral fuels.___.-________- 116. 2 122. 6 126. 9 129.5 145. 3 181.7 226. 0 
Nonmetals (other than 

fuels) ....----------__-_-- 108. 8 112.0 113. 7 115.4 122. 2 134. 6 146.0 

1 Preliminary. 
2 Includes bonus payments on copper, lead, and zinc, 1942-47.
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Wholesale prices of all commodities as a group, according to the 
Bureau of Labor Statistics index (1926100), rose 9 percent from 
152.1 in 1947 to 165.1 in 1948 and for farm products alone 4 percent 
from 181.2 to 188.3. The indexes for various mineral products were 
as follows: 

eee 
Product 1947 1948 Product | 1947 1948 

Anthracite_____.___.-.-.-.--.-----|_ 117.6 | 130.3 |} Fertilizer materials......_.________| 105.6 116.1 Bituminous coal._____.--.--------}_ 157.6 | 187.0 || Iron and steel__.............._____| 133.7 155. 2 Brick and tile-_......._...-.------|_ 140.0 | 156.3 || Nonferrous metals_....____..__..._| 140.3 157.5 Cement_.__.-_-__.----_-----------|_ 115.7 | 130.5 || Paint and materials_....__.__..__| 162.6 159. 8 Chemicals-_._____.------.---------]_ 118.7 | 126.1 || Petroleum products____...._...._| 90.2 122.1 Coke...-_---_--.-----_----.------|_ 166.6 | 207.1 || Structural steel_..............__| 134.5 163.7 
pe 

EMPLOYMENT, WAGES, AND SAFETY 

Employees in the mining industry in 1948 averaged 985,000, 5 
percent more than in 1947 and 13 percent more than in 1946, according 
to the Bureau of Labor Statistics. 

Earnings per full-time employee in the mining industry in 1948 
averaged $3,395, 9 percent greater than in 1947 and 25 percent greater 
than in 1946. | | 

Number of employees and average earnings in mining and related manufacturing 
industries, 1946-48 | 

[U. S. Bureau of Labor Statistics] | 
eer reenter 

Number of full-time equiva- | Average annual earnings per 
lent employees (thousands) full-time employee 

Industry me 

1946 1947 1948 1946 1947 1948 

Bituminous coal and lignite____-._-.______ 391 428 447 $2, 724 $3, 213 $3, 387 | Anthracite.......-.-.------____-----____- 82 80 82 2, 890 3,125 3, 427 . Petroleum and natural gas__-._.--..-_____ 221 234 258 2, 819 3, 167 3, 574 Metals__-.---------.--.-2_-- 88 | 100 101 2, 636 2, 990 3, 347 Nonmetallic minerals____.--._--__--__-___ 89 95 97 2, 371 2, 663 2, 979 

Total mining...--_____._--_------ 871 937 985| 2,719] 3,114 3, 395 
Iron and steel products !__________________ 1, 670 1, 863 1, 866 2, 696 3, 063 3, 392 Nonferrous metal products__._-_-_--___-__ 498 483 461 2, 717 2, 963 3, 273 Products of petroleum and coal____.-___-__ 219 228 237 3, 183 3, 610 4, 063 Stone, clay, and glass products____._______ 474 503 521 2, 380 2, 674 2, 919 

1 Including ordnance. 

The average number of days worked by the mining and metallur- 
gical industries (exclusive of petroleum and steelmaking) was 250 
(preliminary figure) in 1948 compared with 260 in 1947 and 240 in 
1946, according to the Bureau of Mines. 

The safety record of the mineral industries in 1948 was the best in 
the 37 years for which statistics are available. The injury frequency 
rate improved from 53.3 per million man-hours in 1947 to 50.8 in 1948. 
The number of fatalities decreased from 1,414 in 1947 to 1,229 in 1948. 

883326—50-——2 |
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FOREIGN TRADE? 

Imports of mineral products by the United States in 1948 were a 
| third more than exports—a reversal of the foreign trade balance in 

- 1947 and a return to the usual situation. This resulted primarily | 
from a decline in coal shipments abroad and from larger entries of 
foreign petroleum, tin, and other nonferrous metals. The principal 
mineral imports, in order of value in 1948, were petroleum, copper, 
tin, diamonds, and lead. The leading exports were coal, petroleum, 
and copper. | " 

Principal mineral products imported into and exported from the United States, ; 
1946-48 

[U. S. Department of Commerce] | . 
‘1 

Quantity Value (thousand dollars) ; 

Mineral a - 

_ 1946 1947 1948 1946 1947 1948 : 

IMPORTS - 

| Fuels: Petroleum (thousand barrels)-__. 89, 210 99, 284 128, 431 101, 656 | 161,585 | 282, 965 : 

| Ores and concentrates: . 
Bauxite (long tons)--.---.----..----| 852,005 | 1,821,580 | 2, 488, 915 5, 965 11,870 | 15, 821 

: Chromite (short tons).--..----.----.| 757,391 1, 106, 180 1, 542, 125 11, 459 18, 867 | 33,051 
Copper (short tons of metal)_......_] 22, 666 48, 823 47, 291 5, 293 19,165 | 17,525 

. Tron ore (thousand long tons) -..---- 2, 754 4, 903 6, 109 10, 371 22,096 | 27,330 
Lead (short tons of metal) .--...---- 28, 377 1 44, 419 33, 932 3, 056 18, 559 8, 351 
Manganese ore(thousand short tons) _ 1, 515 1, 298 1, 473 29, 658 21,291 | 23,320 : 

- Tin (long tons of metal)_-...--------|_ 138, 1388 1 28, 365 37,492 | 150,716 | 142,577 | 72,170 : 
Tungsten (short tons of metal) .----- 3, 4385 3, 009 3, 774 5, 929 6, 422 7,777 ~ 

Metals (including scrap): | 

Aluminum (short tons).-....-------| 57, 100 31, 329 160, 877 12, 236 6,300 | 41, 798 . 
Copper (short tons)-..-...----------} 272, 071 339, 846 418, 821 66, 436 | 133,281 | 174, 668 
Lead (short tons) -.-----------.-----} 103, 345 1176, 493 284,902 | 114,413 | 141,540 | 92,684 
Nickel (short tons)--..---.-.--.-----| 104, 734 88, 408 106,939 | 149,854 | 42 45, 590 61, 034 
Platinum group (troy ounces)----.-.| 339, 836 265, 486 2438, 4383 11, 940 9,885 | 13,022 
Tin dong tons) -.-.--.-------------- 15, 520 24, 899 49, 196 18, 507 42,685 | 1038, 323 : 
Zine (short tons)_...-.-.-.----------| 108, 152 1 77, 169 102,940 | 116,775 | 115,262 | 26,147 

Nonmetallic minerals: 
Asbestos (short tons) ----.-----.----| 456, 688 594, 839 647, 881 18, 731 29,822 | 37,974 
Diamonds (thousand carats): 

Gem_._.__-------2----e-- -----| 1:1, 611 11, 344 1,302 | 1 159,135 | 196,061 | 100, 705 
Industrial__...-..-.--..--_------ 4, 625 13, 999 10, 418 14,298 | 113,318 | 32,522 

Mica (short tons) --.-.-------------- 13, 944 11, 685 17, 896 7, 119 7,469 | 15, 546 

EXPORTS 
Fuels: 

Anthracite (thousand short tons) - -- 6, 497 8, 510 6, 676 63, 844 90,220 | 86, 203 
Bituminous coal (thousand short 

tons) .....-.------ 41, 209 1 68, 667 45,925 | 238, 087 | 1 528,700 | 392, 869 
Petroleum (thousand barrels) -..---. 42, 574 46, 356 39, 737 74, 132 99, 074 | 116, 763 

Metals (including scrap): 
Aluminum (short tons).-..---------| 17, 334 63, 121 49, 471 10, 132 33,188 | 29, 003 
Copper (short tons)-..-------------- 97, 475 196, 999 206, 567 | 137,102 | 199,875 | 109, 773 
Iron, scrap (thousand short tons) - -- 149 194 242 3, 385 19,854 | 12,516 
Molybdenum (short tons)__.-------- 282 1, 495 2, 066 371 2, 232 2, 999 
Nickel (short tons) --...------------- 7,977 12, 037 8, 184 16,760 | 111,036 8, 004 
Zinc (short tons) -..-._-.-..--------- 61, 070 117, 567 73, 101 12, 691 27, 051 19, 189 

Nonmetallic minerals: 
Cement (thousand barrels) ..-._..-- 5, 163 6, 970 5, 922 13, 485 21,667 | 20,917 
Phosphate rock (long tons)---..-.--| 633,340 753, 317 1, 141, 364 5, 453 7, 005 10, 485 
Potash materials (short tons)..._...| 120, 727 124, 909 128, 068 8, 039 8, 686 8, 289 
Sulfur, native (thousand long tons)-| !1,189 11, 299 1, 263 | 121,590 | 125,388 | 26,779 

nr te 

1 Revised figure. 

3 Figures on imports and exports compiled by M B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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| INCOME AND TAXATION 

The income of all enterprises in the mining industry was 1,438 
million dollars in 1948 compared with 1,102 in 1947 and 687 in 1946. 
These totals are before deduction of depletion charges and taxes. 
Federal and State taxes on corporate Income in the mining industry 
ranged between 27 and 34 percent in 1942-48 and were 33 percent 
in 1948. | - 

Income and corporation taxes of mining and related manufacturing enterprises 
in the United States in 1948, in millions of dollars ! 

[U. S. Department of Commerce] . | 

| Corporate income Income 

Nant Of UNIN- Grand 
wot corpo- ran. Industry (federal dond on dis. Total rated total 

sind | povi, | mbute peses 
Bituminous coal and lignite__-..-_-_------ 113 73 110 296 57 353 
Anthracite_.....--..-.---------_-------.-- 17 19 12 48 3 51 
Petroleum and natural gas__.-...--------- 145 128 181 454 201 655 
Metals_.-...--..---.---_---.-------------- 75 96 69 240 9 249 
Nonmetallic minerals____.--...----------- 36 31 56 123 7 130 

Total mining--..-.---------_-------- 386 347 428 1, 161 277 1, 438 

Iron and steel products 2.....-..--..-.-.-_ 1, 006 418 1, 028 2, 452 110 2, 562 
Nonferrous metal products___.-.-..--.---- 282 155 316 753 78 831 
Products of petroleum and coal--_--..--.. 662 439 1, 182 2, 283 6 2, 289 
Stone, clay, and glass products._..--..---- 227 135 217 579 57 636 

1 Before deduction of depletion charges. 
2 Including ordnance. 

| MINERAL POLICY DEVELOPMENTS | 

Economic Cooperation with Europe.—The European Recovery 
Program (Marshall Plan) was defined and implemented by passage of 
the Economic Cooperation Act of 1948 (title I, Public Law 472, 80th 
Cong.), approved April 3, 1948; the Foreign Aid Appropriation Act, 
1949 (Public Law 793, 80th Cong.), approved June 28, 1948; and 

| various bilateral treaties between the United States and each of the 
16 participating European countries. The legislation established the 
Economic Cooperation Administration and. provided it with $5,000,- 
000,000 to promote industrial and agricultural production in the par- 
ticipating countries, to further the soundness of European finances, and 
to stimulate international trade. _ 
Commodity procurements authorized by ECA during its first year, 

ended April 2, 1949, totaled 1.3 billion dollars, of which 41 percent 
was for food and feed, 29 percent for mineral products, 7 percent for 
machinery and vehicles, and 23 percent for textiles, forest products, 
tobacco, and chemicals. Of the 363 million dollars authorized for 
mineral products, 179 were for nonferrous metals, 153 for petroleum 
and products, 17 for iron and steel, and 14 for nonmetallic minerals. 
In addition, 17 million dollars were allotted to rehabilitate coal, iron, 
and nickel mines, 59 million to build steel mills, and 2 million for an | 
aluminum plant.



12 MINERALS YEARBOOK, 1948 

In each participating country the person or firm receiving ECA 
commodities pays his respective government for them in local cur- | . 
rency. Thus each cooperating government has a “‘counterpart fund”’ . 
in its own currency that equals the dollar grants made to the country | 
as ECA aid. Such funds may be used for exploration, development, : 
plant modernization, plant expansion, or transportation. In this way 
facilities are being improved for producing coal and nitrate in France . 
and for completing steel plants begun in Italy during World War II. 
At least 5 percent of each counterpart fund is to be spent for strategic 
materials exported to the United States.* Among the first of such 

| shipments arranged for was graphite from Madagascar and palm oil | 
from Indonesia. | 

Stock Piling.—Meeting the objectives of the National Stock Pile is : 
expected to cost $3,217,000,000. About one-fourth of this had been : 
either spent ($242,000,000) or obligated ($540,000,000) by the end of : 
1948. | : 

The strategic and critical materials subject to stock piling are de- : 
fined by the Munitions Board as “ those raw or semiprocessed materials e 
that are required for essential uses in a war emergency, and whose 4 
procurement in adequate quantities, quality or time is sufficiently ' 
uncertain for any reason to require prior provision for their supply.” - 

| Such materials are classified by the Munitions Board into three groups. | 
Group 1-a comprises “‘those strategic and critical materials for 

which stock piling is deemed necessary to insure an adequate supply . 
for a future emergency primarily because of a dependence on foreign ” 

7 sources of supply.’”’ As of September 23, 1948 (Munitions Board . 
Circular 53), the strategic materials in group 1—a consisted of 18 agri- 
cultural materials and some 33 minerals and metals. The latterwere : 
as follows: : 
Antimony. Corundum. Mica—Continued . 

| Asbestos: Diamonds, industrial. Muscovite splittings. 
Chrysotile. Graphite: Phlogopite splittings. : 
Amosite. Amorphous lump. Monazite. 

Bauxite: Crystalline flake: Nickel. 
Metal grade. Crucible grade. Platinum-group metals: 

_ Abrasive grade. Lubricant and pack- Iridium. 
Beryl. ing grade. Platinum. 
Bismuth. Iodine. Quartz crystals. | 
Cadmium. Kyanite. Rutile. 
Celestite. Lead. Tale, steatite, block. oe 
Chromite: Manganese ore: Tantalite. 

Metallurgical grade. Battery grade. Tin. 
Refractory grade: Metallurgical grade. Tungsten. 

Type A. Mercury. Vanadium. | 
Type B. Mica: Zine. 

Cobalt. Muscovite block, good Zirconium ores: 
Columbite. stained and better. Baddeleyite. 
Copper. Muscovite film. Zircon. 

4 Falco, Tom, EC A’s Strategic Materials Division: Eng. and Min. Jour., vol. 149, No. 9, September 1948, 
pp. 70-74.
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Group 1-b is stated to include “those strategic and critical materials 
for which stock piling is deemed necessary to insure an adequate 
supply for a future emergency primarily because of the lack of the 
means for obtaining adequate domestic production to meet emergency 
needs.” This definition is so inexact that it literally includes every- | 

thing in group 1-a. It was meant to cover only those stock-piled 
semiprocessed materials whose existing processing capacity represents 
a rate of domestic production inadequate to meet emergency require- 
ments. On the group 1-b list September 23, 1948, were no agricul- 
tural products and two mineral products: 
Jewel bearings: Jewel bearings—Continued 

Instrument jewels, except vee jewels. Watch and time-keeping device jewels. 
Sapphire and ruby vee jewels. Sapphire and ruby. 

Group 2 materials, although strategic, “are not recommended 
for stock-pile purchase but offer supply problems which will require 
either further study before a final determination can be made on 
stock piling or other action to assure adequate supplies in a future 
emergency.” Materials relegated to group 2 as of September 23, 
1948, include 15 agricultural products and 24 mineral products. The 
latter were: : | 

Aluminum. Glass, optical. Platinum-group metals: 

Asbestos, Canadian chry- Graphite, crystalline fines. Osmium. 
sotile. | Tron ore. 7 Palladium. 

Barite. Magnesium. Rhodium. a 
Chalk, English. Mica: Ruthenium. 
Chromite, chemical grade. Muscovite block, Radium. 
Cryolite, natural. stained and lower. Scrap, iron and steel. 
Diamond dies. Phlogopite block. Selenium. 
Emery. Molybdenum. Tale, steatite, ground. 

Fluorspar: Petroleum and petroleum : | 
Acid grade. products. a 
Metallurgical grade. 

Mining Subsidies—Under the Premium Price Plan in effect Feb- 
ruary 1, 1942, to June 30, 1947, the Federal Government subsidized ; 

overquota mine production of copper, lead, and zinc. A report 
contains an organization summary, chronology of activities, and 
fifteen statistical tables on metal recoveries, premiums paid, and 

costs.® | 

TECHNOLOGY | 
A review of 37 ore deposits developed in North America in the past 

decade was published in 1948.6 Papers were written on the thickness 
of coal seams,’ the making of blast holes by means of a flame,’ and 
progress in heavy-medium separation. Reports were made on 

research in fuel production and utilization,’ including synthetic 

5 Olund, Henning E., and Gustavson, Samuel A., The Premium Price Plan—Its Cost and Its Results: 
Eng. and Min. Jour., vol. 149, No. 12, December 1948, pp. 72-78. 

6 Joralemon, Ira B., Geology and the New Mines: Min. and Met., vol. 29, No. 496, April 1948, pp. 226-232. 

7 Young, W. H., and Anderson, R. L., Thickness of Bituminous Coal and Lignite Seams Mined in the 

United States in 1945: Bureau of Mines Inf. Circ. 7442, 1948, 17 pp. 
8 Zimmerman, J. H., Jet-Piercing Up-to-Date: Eng. and Min. Jour., vol. 149, No. 3, March 1948, pp. 74-76. 

9 Beall, J ohn V., Recent Developments in Heavy-Density Separation: Min. and Met., vol. 29, No. 501, 

September 1948, pp. 488-492. 
10 Cattell, R. A., and others, Report of Petroleum and Natural-Gas Division, Fiscal Year 1947: Bureau of 

. Mines Inf. Cire. 7484, 1949, 65 pp.; Fiscal Year 1948: Inf. Cire. 7532, 1949, 64 pp. 

Fieldner, A. C., and others, Annual Report of Research and Technologic Work on Coal, Fiscal Year 1947: 

Bureau of Mines Inf. Cire. 7446, 1948, 113 pp.; Fiscal Year 1948: Inf. Cir. 7518, 1949, 87 pp. 

Klosky, Simon, An Index of Shale-Oil Patents: Bureau of Mines Bull. 467, 1948, 332 pp.
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liquid fuels." The Bureau of Mines published a series of 18 reports 
containing core-drill data. from a $2,250,000 wartime investigation of 
Arkansas bauxite deposits.” An issue of Mining and Metallurgy 
was devoted largely to the operations of the United States Smelting, : 
Refining & Mining Co." German innovations in metallurgy were : 
described. . | a | 

In the field of health and safety in the mineral industry, the Bureau 
_ Of Mines published a bibliography,” lists of equipment rated as 

permissible in coal mining,’* and reports of research in recent years.” 

WORLD REVIEW 7 
World production of petroleum, chromite, cement, native sulfur, and 3 

7 phosphate rock were at record heights in 1948. The largest gains in : 
| 1948 over 1947 were made by tin concentrates (33 percent) and chro- 4 

mite and bauxite (each 27 percent). World output of iron ore, petro- : 
leum, cement, native sulfur, salt, and fluorspar increased 10 to 20 i 
percent. The only drastic decline was in mercury recovery (27 per- i 
cent). | 

North America.,—A number of descriptions of the Quebec-Labrador : 
iron-ore occurrences * were published in 1948. Plans were under way . 

| for developing a deposit near Allard Lake, Quebec, containing 125 | 
million tons of ore averaging 30 to 40 percent titanium dioxide.” 
Known reserves of high-grade bauxite (50 percent Al,O,; and 2 percent 
S102) on Caribbean islands total 350 million tons, 90 percent of which : 
is in Jamaica and the remainder in Haiti and the Dominican Republic.” 
The status of mine taxation in Mexico was outlined.”! | 

1 Bureau of Mines, Synthetic Liquid Fuels 1948 Annual Report of the Secretary of the Interior: Rept. of oo 
. Investigations 4456-4458, 1949, 143 pp. 
son wards Frank A., Conversion of Coal to Oil and Gas: Min. and Met., vol. 29, No. 499, July 1948, Dp. 388- 

12 Malamphy, M. C., and others, Investigation of Arkansas Bauxite: Bureau of Mines Rept. of Investiga- 
tions 4251-4268, 1948, 1,837 pp. 

1% Mining and Metallurgy, vol. 29, No. 502, October 1948, pp. 427-582. : 
1948 ee Bh German Metallurgical Practice Reviewed: Min. and Met., vol. 29, No. 498, sec. 1, June 

. » DP. ° 
15 Davenport, Sara J., Bibliography of Bureau of Mines Publications Dealing with Health and Safety in 

the Mineral and Allied Industries, 1910-46: Bureau of Mines Tech. Paper 705, 1948, 154 pp. 
16 Hooker, A. B., Permissible Mine Equipment Approved to January 1, 1947, with Appended List of 

Available Flame-Lamp Fuels: Bureau of Mines Inf. Cire. 7432, 1948, 44 pp. 
re Ket A.B Permissible Mine Equipment Approved During the Calendar Yer 1947: Bureau of Mines 

. Cire. ; , Spp. 
17 Harrington, D., Activities of the Health and Safety Division, Bureau of Mines, United States Depart- 

ment of the Interior, During the War Years, 1941-45: Bureau of Mines Inf. Circ. 7487, 1949, 40 pp. 
Lewis, Bernard, Report of Research and Technologic Work on Explosives, Explosions, and Flames, . 

Fiscal Years 1947 and 1948: Bureau of Mines Rept. of Investigations 4502, 1949, 92 pp. 
18 Engineering and Mining Journal, That Labrador Iron Ore: Vol. 149, No. 11, November 1948, pp. 88-92, 
Melcher, Norwood B., Quebec-Labrador as a Future Supply of Iron Ore for the United States: Bureau of 

Mines Mineral Trade Notes, vol. 27, No. 4, suppl. 29, October 1948, 11 pp., 8 figs. 
Retty, J. A., Labrador—North America’s Newest Great Iron-Ore Field: Min. and Met., vol. 29, No. 501, 

September 1948, pp. 480-483. 
19 Mining and Metallurgy, Rich Titanium Strike Enters Development Stage: Vol. 29, No. 503, Novem- 

ber 1948, pp. 615-617. 
73.8 schmedeman, O. C., Caribbean Aluminum Ores: Eng. and Min. Jour., vol. 149, No. 6, June 1948, pp. 

31 Bratter, Herbert, Mexico’s Tax Jumble: Eng. and Min. Jour., vol. 149, No. 10, October 1948, pp. 92-94. 
Burnham, J. Kellogg, Mining Taxes in Mexico: Bureau of Mines Mineral Trade Notes, vol. 26, No. 4, 

suppl. 25, April 1948, 19 pp.
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Comparison of world and United States production of principal minerals in 1947 
and 1948 } | 

[Compiled by B. B. Mitchell and P. Roberts] 

. | 1947 1948 

World | United States World | United States 

Minerals ae 

Per- Per- 

| Thousand metric tons cent Thousand metric tons cent 

world world 

Fuels: 
5 Anthracite..___..--.-_---------~---------. 118,908 |. 51, 882 44 120, 815 51, 836 43 

Bituminous coal and lignite............._.| 1, 533, 092 572, 089 37 | 1, 568, 185 538, 865 34 
M petroleum (thousand barrels)_----_--.-.--| 3, 021, 668 | 1, 856, 987 61 | 3,425, 283 | 2, 016, 282 59 

etals: 
Aluminum. ___.__-.-2----------------.---| «1, 084 519 48 1, 265 566 45 
Antimony. ._-..----_...-...------------_- 35 4 11 41 5 12 
Arsenic, White ?___,--_...-...-.-.--------- 53 17 32 53 18 34 
Bauxite__._-..--..-------.------.-.---..- 6, 488 1, 221 19 8, 246 1, 481 18 
Chromite...___..---------------- 1, 658 1/ 4 2,113 31 (4 
Copper. ._--.------.-.----.--.---.--- ee 2, 210 769 35 2, 321 757 33 
Copper (smelter) -.....----------..-----.. 2, 251 857 38 2, 341 840 36 
Gold (thousand troy oz.).--.--...----____ 28, 900 2,165 |. 7 29, 600 2, 025 7 
Tron ore.-_....----.----_.---------.------- 184, 000 94, 586 51} 211,000 102, 855 49 
Iron, pig (incl. ferro-alloys)......-...--._- 98, 500 54, 559 55 112, 700 56, 214 50 
Lead (smelter)_-.---..-..-------..----_.-- 1, 283 400 31 1, 288 363 28 
Magnesium... 20 11 55 19 9 47 
Manganese ore. ..-.----.------------------ 3, 900 119 3 3, 900 119 3 
Mercury (thousand flasks) ..........______ 164 23 14 120 14 12 
Molybdenum (Mo content) ....-.---.--__- 14 12 86 14 12 86 
Nickel__._.-.-----.---.------- ee 139 1 1 150 1 1 
Platinum group (thousand troy 0z.)_...__- 499 18 4 520 19 4 
Silver (thousand troy 0z.)_.-__.-..--...._.| 165, 600 38, 587 23 171, 000 39, 228 23 
Tin (thousand long tons) ..-.-.-..--..--__ 114 (5) (4) 152 (5) (4) 
Tin (smelter; thousand long tons)._______- 125 33 26 153 37 24 
‘Tungsten concentrates §.2.....- | 25 3 12 32 4 13 
Zine (smelter) 3..-...-....----..----.-_.._| 1, 596 728 46 1, 692 715 42 

Nonmetallic minerals: ; . 
Asbestos__......--.---..------------------ 867 22; 3 989 34 3 
Cement._..-.._-_.__. ee 84, 565 32, 315 38 97,130 35, 626 37 
Diamonds, gem (thousand carats) ._..___- 9, 742 |_| 10, 028 j--- 2} 
Fluorspar____.__...-.-------------.---__.- 664 299 45 790 301 38 
Gypsum *. 22. 2_.2__.- 13, 350 5, 632 42 15, 000 6, 581 44 
Magnesite....___.--.-.------------------.. 1, 850 341 18 2, 000 ® (7) 
Mica 3.2.22. 65 45 69 73 47 64 
Phosphate rock 3_.._...--..-.---....---- 16, 745 9, 172 55 16, 982 8, 808 52 
Potash (Ks0 equivalent). ..-_..--.-.--.-- 3, 000 934 31 3,000 | 1, 034 84 
Pyrites........-..--...-.---.----.------ 8, 500 956 11 9, 000 943 10 
Salt, common..___-._-_.------.------_--_. 38, 751 14, 564 38 | 42,488 14, 881 35 
Sulfur, native (thousand long tons) ...__.- 4, 800 4, 441 93 5, 300 4, 869 92 
Tale and pyrophyliite #7... 980 468 48 1,070 471 44 

1 Partly estimated, particularly as regards U.S. S. R. 
2 Outputs designated as smelter are from both imported and domestic ores. 
3 Exclusive of U. S. S. R. 
4 Less than 0.5 percent. 
81 ton in 1947 and 6 tons in 1948. . 
6 60 percent WOs basis. 
7 Bureau of Mines not at liberty to publish figures. 

Europe.—A series of articles on the status of mining in Austria, 
Belgium, Denmark, France, Germany, Italy, Luxembourg, Nether- 
lands, and Portugal and in their overseas territories appeared in 
Engineering and Mining Journal (October-December 1948). Various 
minerals in France,” coal in Spitzbergen,” and mercury in Spain * 

497 paint, Charles Will, French Mineral Position: Min. and Met., vol. 29, No. 501, September 1948, pp. 

33 Ljone, Odmund, Spitzbergen—Norway’s Arctic Coal Treasure: Min, and Met., vol. 29, No. 498, Sect. 1, 
June 1948, pp. 330-332. 
1 948 Bennett, Evan, Almaden—World’s Greatest Mercury Mine: Min. and Met., vol. 29, No. 493, January 

» Dp. 6-8.
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were described. The Bureau of Mines reviewed coal and coke prac- | 
tices in Germany.” 

Asia.—An exhaustive study of the mineral resources of China was : 
published.% Supplements to Bureau of Mines Mineral Trade Notes 

in 1948 included reports on Asiatic bauxite, Chinese aluminum and «ee 

magnesium, and Japanese manganese (metallurgy), cement, copper, : 

mercury, gold, and silver. Other notable papers described coke a7 ° 

and sponge iron * in Japan, rehabilitation of Philippine mines,” 

Middle East petroleum (including forecasts for 1951),* and undeve- : 

loped Turkish reserves of coal, petroleum, chromite, manganese, and ; 

nonferrous metals.*! 

Mine production index numbers for various countries, 1943 and 1947-48 - 

| | [United Nations index numbers, 1937=100] : | oo 
. 

i 

Country » 1943 | 1947 | 1948 Country 1943 | 1947 | 1948 a 

| . Algeria___----------------- 27 130 (1) Morocco, French..__---- 51 171 192 4 

Belgium 2_..--------------|  (!) 95 105 || Netherlands (coal only) - 92 71 77 ' 

Canada._------------------| 113 107 122 || Southern Rhodesia_..__- 92 4} (Q) 4 

Chile____------------------] 120 118 124 || Sweden 3_________-----_- 126 145 150 a 

Czechoslovakia__----------|  () 104 113 || Tumnisia_..---.---------- 14 82 96 “ 

-Greece (1939=100)__--_-__-- (1) 16 20 || Turkey-..-------------- 120 139 150 a 

Hungary (1937-38=100)4._-| (@) 117 134 || United Kingdom_____-_-|  @) 77 | ~~. 82 4 

Ttaly (1938=100)-.-----.--- () 95 88 || United States__.------__ 118 133 138 “8 

Japan_.._--.-------------- 131 60 71 || Yugoslavia_.......-__...| @ 186 (4) \ 

Mexico 5_____-----=-------- 96 99 94 | 4 

i & 

1 Figure not available. 
: 

2 Comprises coal, coke, petroleum products, gas, and electricity. 

3 Comprises metal mining, metallurgy, and metal products. 
4 Includes iron smelting. 

4 

5 Includes nonferrous metallurgy. : S 

2 Lowry, H. H., and Rose, H. J., Some Observations on German Coal Research and Developments: 4 

Bureau of Mines Inf. Cire. 7422, 1948, 27 pp. . Ch 

oiteed Frank H., Some Observations on Coking Practice in Germany: Bureau of Mines Inf. Circ. 7462, 

1948, 74 pp. 
” 

Rhodes, E. O., German High-Temperature Coal-Tar Industry: Bureau of Mines Inf. Cire. 7409, 1948, 117 

pp. E 
26 Dickerman, Nelson, Mineral Resources of China: Bureau of Mines Foreign Minerals Survey, vol. 2, - 

No. 7, January 1948, 226 pp. 
104: Reid, William T., Low-Temperature Carbonization of Coal in Japan: Bureau of Mines Inf. Cire. 7430, 
948, 82 pp. 

28 Johnston, Theo. L., Sponge Iron in Japan: Bureau of Mines Inf. Circe. 7440, 1948, 12 pp. 

20 Boericke, W. F., Rehabilitation of Mines in the Philippines Progresses: Eng. and Min. Jour., vol. 149, 

No. 3, March 1948, pp. 60-63. 
36 eo C. J., Middle East Oil and World Markets: Min. and Met., vol. 29, No. 500, August 1948, pp. 

4 42. 
31 Lorenz, Emil-Paul, The Undeveloped Mineral Reserves of the Turkish Republic: Min. and Met., vol. 

29, No. 504, sec. 1, December 1948, pp. 654-657.
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a Production by States) 

By JOHN HOZIK anp K. JOYCE D’AMICO 
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HIS statistical summary corresponds in form and content with those 
T presented in preceding editions of Minerals Yearbook. Fuel 

statistics for 1948, except for Pennsylvania anthracite, are 
preliminary. | 

STATISTICAL PROCEDURE 

Coverage.—Statistics used in this chapter to derive total mineral 
production of the United States and of individual States represent 
primary products only; that is, they exclude products from scrap. 
Insofar as practicable, the figures pertain to production exclusively 
from domestic mines. Geographically, the figures represent the 48 
States, the District of Columbia, the Philippine Islands (through 1945 
only), and the Territories of Alaska, Hawaii, and Puerto Rico. Data | 
for United States possessions, such as the Canal Zone, Guam, and 

: Virgin Islands, are not compiled. The Bureau of Mines does not 
canvass producers of gem stones, carbon dioxide, and mineral waters, 
but estimates for gem stones and mineral waters are included in the 

| United States total. 
Units of Measurements.—In expressing quantities of minerals, the 

Bureau of Mines has adopted the weight units (or in some instances, the 
volume or piece units) commonly employed by each individual indus- 
try. The unit of value is the United States dollar. No adjustment is 
made for fluctuations in the purchasing power of the dollar. 

Stage of Production Measured.—Measuring the total mineral pro- 
duction of the United States and individual States at the crude-ore 
stage (rather than at the refined stage) would provide statistics most 
indicative of mine output. However, totals have not been derived 
strictly for the crude stage alone, largely because of the impracticability : 

17
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of obtaining meaningful values for ores of gold, silver, copper, lead, 
and zinc. Instead, the State totals in this chapter represent each ; 
mineral at the earliest stage of production for which a value is reported. ; 
The United States totals are on the same basis, except that they in- a 
clude iron, ferro-alloy metals, and aluminum valued at the smelter : 
rather than at the mine. : 

Relationship of United States Totals to State Totals.—The total of : 
United States mineral production differs from the sum of those of | 

| the 48 States, the District of Columbia, and Alaska in that the United 
States total includes: (1) Pig iron valued at the smelter instead of 
iron ore at the mine; (2) aluminum and ferro-alloy metals valued at 
the smelter and regardless of whether from foreign or domestic ores; 
(3) gold, silver, lead, copper, and zinc mint, refinery, or smelter : 
production rather than mine output; (4) natural gas valued at points 
of consumption instead of at wells;! (5) certain lead and zinc pig- : 
ments—sublimed blue lead, sublimed white lead, leaded zinc oxide, : 
and zinc oxide—and certain smelter and refinery byproducts, such as , 
arsenic, bismuth, cadmium, minor metals, and sulfuric acid, whose ; 

| States of origin are not reported; (6) estimates for gem stones and j 
| mineral waters, for which no canvasses are conducted; and (7) data A 
| for Hawaii, the Philippine Islands (through 1945), and Puerto Rico. : 
; Elimination of Duplication.—In numerous instances in the tables of | 

this chapter, production is shown both in the crude and in the re- 
| fined stages, but in virtually every instance duplication is eliminated ; 

by including in the totals the value of each mineral at one stage only. ‘ 
For example, the values of coke made from coal, oil asphalt from 
petroleum, and lead and zinc pigments from metal are excluded from - 
the totals. Likewise (but in these instances discounting the crude | 

| material rather than the refined product), the values of clay used in 
making heavy clay products or cement, and of limestone used in 

| making lime or cement, are excluded from the totals. 
Planned Revisions.—The general United States totals are to be 

improved in the near future by revisions that will eliminate virtually 
all of the inadequacies indicated in the three preceding paragraphs. 

GENERAL TABLES 

The following tables present salient production data of the mineral 
industry of the United States as a whole. : 

Value of mineral products of the United States, 1880-1948 ! 

Nonmetallic 

Year Metallic § |_—-——__—______________|_ Grand total 
Fuels 2 Other Total 

1880 1___.....--........| $190, 881,000 | $120, 241,000 | $56,341,000 | $176, 582,000 | $367, 463, 000 
1881__.---.------------| 192, 663, 000 149, 798, 000 60, 659, 000 210, 457, 000 403, 120, 000 
1882____-.._-._"-"""7] 219,070,000 | 170, 479, 000 63,557,000 | 234,036,000 | 453, 106, 000 

| 1883____--.-..---------| 201, 131, 000 185, 760, 000 61, 170, 000 246, 930, 000 448, 061, 000 
1884___.__...._-__-___-| 182, 784, 000 165, 825, 000 58, 431, 000 224, 256, 000 407, 040, 000 

See footnotes at end of table. 

1 Both the United States total and the State totals include natural gas valued at points of consumption 
for years before 1943.
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Value of mineral products of the United States, 1880-1948 '—Continued 

Nonmetallic : 

Year Metallic | Grand total 

Fuels 2 Other Total 

1885_.-..-.------------ $174, 718, 000 $183, 075, 000 $61, 758, 000 $244, 833, 000 $419, 551, 000 
1886....---------------| 204, 795, 000 184, 608, 000 66, 782, 000 251, 390, 000 456, 185, 000 
1887_..----------------] 241, 183, 000 217, 251, 000 77, 199, 000 294, 450, 000 535, 633, 000 
1888 __.-.------.---.--- 242, 460, 000 231, 459, 000 79, 880, 000 311, 339, 000 553, 799, 000 
1889__.-.--..--------- 250, 823, 000 208, 297, 000 83, 206, 000 291, 503, 000 542, 320, 000 
1890__..--------------- 303, 937, 000 230, 962, 000 80, 580, 000 311, 492, 000 615, 429, 000 
1891 _..----..---------- 280, 985, 000 237, 160, 000 82, 704, 000 319, 864, 000 600, 849, 000 

1892. _.---------------- 284, 215, 000 248, 344, 000 89, 673, 000 338, 017, 000 622, 232, 000 
1893__..---..---------- 223, 654, 000 251, 735, 000 70, 104, 000 321, 839, 000 545, 493, 000 
1894__-._--..------~--- 187, 335, 000 235, 618, 000 127, 292, 000 362, 910, 000 550, 245, 000 
1895__.---------------- 248, 533, 000 268, 438, 000 125, 720, 000 394, 158, 000 642, 691, 000 
1896. ....-.------------ 252, 575, 000 268, 161, 000 120, 305, 000 388, 466, 000 641, 041, 000 
1897___.--------------- 270, 434, 000 253, 598, 000 127, 580, 000 381, 178, 000 651, 612, 000 
1898 __.-.--.----------- 308, 747, 000 267, 513, 000 150, 782, 000 418, 295, 000 727, 042, 000 
1899. __..--..---------- 484, 021, 000 340, 773, 000 185, 302, 000 526, 075, 000 1, 010, 096, 000 

1900_...----.---------- 514, 232, 000 406, 376, 000 188, 328, 000 504, 704, 000 1, 108, 936, 000 

1901__------4---------- 493, 814, 000 442, 409, 000 218, 855, 000 661, 264, 000 1, 155, 078, 000 

1902. _..---..---------- 605, 017, 000 469, 079, 000 253, 855, 000 722, 934, 000 1, 327, 951, 000 
1903_._.-----------.---] 589, 253, 000 634, 226, 000 271, 902, 000 906, 128,000 | 1, 495, 381, 000 
1904___..--------.----- 501, 314, 000 584, 043, 000 278, 824, 000 857, 867, 000 1, 359, 181, 000 

1905. ...-----------.--- 702, 785, 000 602, 258, 000 318, 722, 000 920, 980, 000 1, 623, 765, 000 
1906__-.-----------.--- 886, 280, 000 652, 398, 000 362, 202,000 | 1,014, 600, 000 1, 900, 880, 000 
1907. .-..-------------- 904, 151, 000 789, 128, 000 376, 291,000 | 1,165, 419, 000 2, 069, 570, 000 

1908_.._-----------.---] 550, 890, 000 716, 034, 000 324, 849,000 | 1,040, 883,000 | 1, 591, 773, 000 
1909 __.._-------------- 755, 092, 000 746, 204, 000 385, 811, 000 1, 132, 015, 000 1, 887, 107, 000 
1910. __._--_---_------- 750, 027, 000 828, 213, 000 409, 604, 000 1, 237, 817, 000 1, 987, 844, 000 
191t__ Lee 681, 023, 000 835, 763, 000 407, 295, 000 | 1, 243, 058, 000 1, 924, 081, 000 
1912__..----_------_--- 862, 191, 000 945, 541, 000 430, 062,000 | 1,375, 603, 000 2, 237, 794, 000 

1913__.-._----.------~--- 879, 058, 000 | 1, 087, 8438, 000 466, 644,000 | 1, 554, 487, 000 2, 433, 545, 000 

1914____.-._---_------- 687, 101, 000 992, 837, 000 431, 234, 000 1, 424, 071, 000 2, 111, 172, 000 
1915__.__.--_----------| 998, 353, 000 972, 617, 000 428, 674,000 | 1,401, 291,000 | 2, 394, 644, 000 
1916_.___.--..--_-------| 1,622, 129,000 | 1, 332, 584, 000 553, 726,000 } 1, 886, 310, 000 3, 508, 439, 000 

1917.____--_------».---| 2, 088, 914,000 | 2, 237, 837, 000 665, 745, 000 | 2, 903, 582,000 | 4, 992, 496, 000 
1918_____..___-...-..--] 2, 156, 588, 000 2, 736, 151, 000 647, 969,000 | 3, 384, 120, 000 5, 540, 708, 000 
1919___._-______-..----| 1,361, 099, 000 | 2, 510, 894, 000 751, 777,000 | 3, 262, 671, 000 4, 623, 770, 000 
1920._.....------------] 1, 763, 675,000 | 4, 192,910,000 | 1,024, 755,000 | 5, 217,665,000 | 6, 981, 340, 000 

1921__.._.-._--..------ 654, 700,000 | 2, 703, 470, 000 780, 330,060 | 3, 483, 800, 000 4, 138, 500, 000 
1922.._______--__.-_---| 988, 100,000 | 2, 737, 880, 000 921, 310,000 | 3, 659, 190,000 | 4, 647, 290, 000 
1923._....-__--_-------| 1, 511, 930,000 | 3,317,100,000 | 1, 157,470,000 | 4,474, 570, 000 5, 986, 500, 000 

1924_____--__-._.___---}] 1, 233, 370,000 | 2, 898, 630, 000 1, 178, 800,000 | 4,072, 430, 000 5, 305, 800, 000 
1925__._...__--.-------}| 1, 382, 155, 000 3, 058, 680, 000 1, 236, 795,000 | 4, 295, 475, 000 5, 677, 630, 000 
1926__-....-.----------] 1, 405, 345,000 | 3, 541,916,000 | 1, 266, 339,000 | 4,808, 255,000 | —_ 6, 213, 600, 000 
1927__.___.._--_-------| 1, 220, 633,000 | 3, 060,047,000 | 1, 249,320,000 | 4, 309, 367, 000 5, 530, 000, 000 

1928______-.-.._....---| 1, 288, 290,000 | 2, 884, 962,000 | 1, 211,948,000 | 4,096,910,000 | 5, 385, 200, 000 
1929_____._._--_---..--] 1, 480, 390,000 | 3,190, 527,000 } 1, 216, 683,000 | 4, 407, 210, 000 5, 887, 600, 000 
1980. _....-.----.------ 985, 790,000 | 2, 764, 500, 000 1, 014, 510,000 | 3, 779, 010, 000 4, 764, 800, 000 

1931__.._--_---_------- 569, 790, 000 | 1, 892, 400, 000 704, 410, 000 | 2, 596, 810, 000 3, 166, 600, 000 

1932__..-.-.----------- 285, 875, 000 | 1, 743, 400, 000 432, 425,000 | 2,175, 825, 000 2, 461, 700, 000 
1933__...--.----------- 417, 065, 000 1, 683, 400, 000 454, 635, 000 | 2, 138, 035, 000 2, 555, 100, 000 
1934_____--_---.------- 548, 934,000 | 2, 233, 300, 000 543, 166,000 | 2, 776, 466, 000 3, 325, 400, 000 

1935_..--.-.---.------- 733, 130,000 | 2,330, 000, 000 586, 870,000 | 2, 916, 870, 000 3, 650, 000, 000 

1986.__..--_....---..--] 1, 081, 600,000 | 2, 759, 200, 000 716, 000, 000 | 3, 475, 200, 000 4, 556, 800, 000 

1937__.______--_--.----| 1, 468, 200,000 | 3, 200, 500, 000 744, 700,000 | 3, 945, 200, 000 5, 413, 400, 000 

1988. .__..-_----------- 892, 600, 000 | 2, 820, 300, 000 650, 300,000 | 3, 470, 600, 000 4, 363, 200, 000 

1939__.___.__-__-..._._| 1, 291, 700,000 | 2, 834, 300, 000 788, 200,000 | 3, 622, 500,000 | 4, 914, 200, 000 
1940______-._-..-------] 1, 678, 600, 000 ; 3, 116, 500, 000 818, 800, 000 | 3, 935, 300, 000 5, 613, 900, 000 

1941____________-_-_.-.] 2, 132,000,000 | 3, 708, 100,000 | 1,037, 900,000 | 4, 746, 000, 000 6, 878, 000, 000 

1942.____.-..-_..--.--_| 2, 363, 900, 000 | 4,103, 400,000 | 1, 109,000,000 | 5, 212, 400, 000 7, 576, 300, 000 

1943__________-___-__-_| 2, 488,000, 000 | 4, 608, 300, 000 975, 500,000 | 5, 583, 800, 000 8, 071, 800, 000 
1944.__________________| 2,340,000, 000 | 5, 178, 000, 000 899, 000,000 | 6,077, 000, 000 8, 417, 000, 000 
1945... -.--_-._--_--__] 1,975, 000,000 | 5, 212, 000, 000 954, 000, 000 | 6, 166, 000, 000 8, 141, 000, 000 

1946_____---_-.__-_----] 1, 825,000,000 | 5, 760,000,000 | 1, 311,000,000 | 7,071, 000, 000 8, 896, 000, 000 

1947 3_.._______________| 2,909, 000,000 | 7, 941,000,000 | 1, 634,000,000 | 9, 575, 000, 000 12, 484, 000, 000 

19483... _.__._____| 3,510,000, 000 | 10, 266,000,000 | 1,894,000, 000 | 12, 160,000,000 | 15, 670, 000, 000 

Total 1880-1948__| 65, 954, 027, 000 |130, 682, 252, 000 | 38, 503, 510, 000 /169, 185, 762, 000 | 235, 139, 789, 000 

ee en ie ee PS SS SS SS SS SS SS SS 

1 Figures for earlier years not available. 
2 Coal, natural gas, natural gasoline and allied products, petroleum. 
3 Subject to revision.



| Mineral products of the United States, 1946-48 ! No 
ne nr aera rece TT SC eA SSeS 

1946 1947 | 1948 

Product | 

Quantity | Value Quantity Value Quantity Value 

METALLIC 
Aluminum_____..---.------.-----.-------------------Short tons (2,000 pounds)_- 409, 630 $115, 812, 000 571, 750 $161, 626, 000 623, 456 $180, 755, 000 
Antimonial lead_..-...-----.-----_---.--.-- eee -- 0 2 50, 480 (2) 2 86, 075 (2) 2 100, 764 (2) 
Antimony: 

Metal.__.-------_--------------~------------ eee -eneee- -0e (3) (°) (3) (3) (3) (3) 
Ore and concentrates. .....--.----- eee dO 13, 962 797, 715 20, 020 3, 272, 079 16, 239 4, 378, 398 

Bauxite...---------------.---------------.---.-..-long tons (dried equivalent) _- 1, 104, 054 6, 892, 864 1, 202, 055 6, 884, 666 1, 457, 148 8, 696, 708 
Beryllium concentrates__---_-.-.-.------.------.---.----...--..-...-short tons_. 100 17, 787 145 25, 214 99 26, 600 = 
admium: 
Metal__...--___-_------- +e ee ------- -pounds._ 6, 180, 265 6, 094, 572 7, 852, 907 12, 358, 526 7, 639, 113 12, 679, 571 4 
In compounds_._.--_-----.--------------- 0, 270, 789 267, 033 500, 859 788, 352 192, 696 319, 875 Eg 

Chromite__..---..-----.--._---.-.--------------_------.---short tons_. 4,107 105, 041 948 (4) 3, 619 (4) ~ 
Cobalt__.--------------.--------------------2.-------------------------pounds_. 506, 884 (4) (4) (4) (4) (4) et 
Copper (smelter output from domestic ores)._...-...-...-._...____.__short tons... 599, 656 5 172, 701, 000 862, 872 5 360, 680, 000 842, 477 § 365, 635, 000 TH: 
Ferro-alloys._.-.._.-__...----------- wee 0 1, 551, 624 176, 273, 655 1, 841, 682 220, 021, 974 1, 952, 246 273, 450, 420 
Gold (mint output) 6__-_--_--._------.---------__-___-----____.-___troy ounces_- 1, 462, 354 51, 182, 390 2, 165, 318 75, 786, 1380 2, 025, 480 70, 891, 800 rd! 
Un diUM ~~ nn nnn nnn cence nnn noon n nen n nnn Oana 9, 667 16, 618 13, 908 23, 901 12, 202 16, 741 SB 
ron: 

Ore 7____-_---------------------------------------long tons (2,240 pounds)_- 70, 090, 410 7 215, 006, 427 93, 314, 635 ? 320, 864, 981 100, 821, 714 7 394, 460, 751 a) 
Pig_.-..-----. +--+ --------- $hort tons__ 45,075, 890 | 1, 103, 928, 986 58, 367, 510 | 1, 770, 658, 663 60, 051, 350 2, 232, 121, 837 bo 

Lead (refinery output from domestic ores) .-..-.------.---_._-_____--_..._.do.__- 293, 309 § 49, 276, 000 381, 109 5 108, 997, 000 339, 413 5 121, 510, 000 oO 
Magnesium (new ingot).-.-.....--_-.--_--_-_ eee ee 0_- 8, 916 3, 654, 164 5, 264 (4) 8, 489 3, 480, 496 Oo 
Manganese ore (35 percent or more Mn)_______-_-.---__--_---e-----_-___._do____ 143, 635 4, 811, 068 131, 627 4, 200, 947 131, 100 4,390, 199 A 
Manganiferous ore (5 to 35 percent Mn).._.-.-.._--.---__-.---___._________do___- 1,171, 188 3, 126, 711 1,174, 355 3, 447, 149 1, 340, 565 (4) ¥ 
Mercury-_-....----------------------------------.----.-._flasks (76 pounds net)_- 25, 348 2, 490, 188 23, 244 1, 946, 453 14, 388 1,100,538 = aa . 
Molybdenum. ...------_----------------.---_------------------------pounds__ 16, 786, 600 11, 529, 000 22, 189, 800 15, 178, 000 29, 669, 000 20, 418, 000 co 
Nickel___~---.------------------------------.------.---------_-.---.short tons_- 352 (4) 646 (*) 883 (4) > 
Ores (crude), old tailings, etce.: CO. 

Copper____--------------- ~~ eee 0 61, 741, 006 (8) 87, 633, 000 (8) 84, 120, 000 (8) 
Dry and siliceous (gold and silver)_.._-..-.-_-..--__--__--_ doe 2, 995, 000 (8) 4, 235, 000 (8) 4, 202, 000 (8) 
Lead. one eee ween 0 5, 651, 000 (8) 6, 165, 000 (8) 5, 866, 000 (8) 
Lead-copper__.-_-_----.-----------_--2-- eee -d0_ 144, 000 (8) 183, 000 (8) 208, 000 (8) 
Zine. __-----+.-------- eee - 0 14, 895, 000 (8) 10, 045, 000 (8) 6, 798, 000 (8) 
Zince-copper_.__------------------.--------------- +e - 0 654, 000 (8) 350, 0CO (8) 710, 000 (8) 
Zinc-lead_--.------------------ eee 0 12, 730, 000 (8) 12, 530, C00 (8) 10, 668, 000 (8) 
Zinc-lead-copper_..._.-._.----_--_.-.-_-_-------------- dO. 12, 000 (8) 11, 000 (8) 152, 000 (8) 

Platinum metals (refined) (value at New York City)____._.____.__troy ounces... 30, 237 1, 802, 000 17, 442 990, 000 17, 067 1, 239, 000 
Radium___.-___-.-------- ee ------------_-milligrams__ 200 3, 700 16, 400 303, 400 3, 510 63, 180 
Selenium... ._--_-_--_-------------------------.-----------------------pounds__ 405, 226 (4) 489, 415 (4) 570, 718 — 
Silver (mint output) ®_---__--- ee eeee_-_-_____-- troy ounces__ 21, 103, 269 19, 099, 524 38, 587, 069 ' 34, 923, 246 39, 228, 468 35, 508, 744 
Tantalum concentrates. .-_---.--.----.--------.--.-_------_-----------pounds__ 3, 475 8, 793 3, 259 8, 677 500 (4) 
Tellurium. .___-._--_--- 2-0 38, 523 (4) 71, 300 (4) _ 78, 788 (4) 
Tin (metal content of ore)-....----..-.--_.-.---.--.__-.-.-_--__--__---short tons..!.-..-----.----_!|-_- 1 2, 200 6 12, 780



Titanium concentrates: 
Ilmenite______--_-.-2- eee 0 282, 708 4, 878, 917 336, 061 5, 029, 490 381, 508 5, 793, 973 
Rutile___--_---- 2-0 7,514 996, 989 5, 157 533, 548 9, 907 - 647, 334 Tungsten concentrates_...._---.._-..-...---.-shoré tons (60 percent WOQ3 basis)._ 5, 193 6, 283, 413 3, 094 4, 349, 851 4, 005 6, 312, 161 Vanadium..._.___-_____ ae eeeeeeeee--- pounds __ 1, 272, 148 710, 582 2, 117, 962 1, 285, 026 (4) (4) Zinc (smelter output from domestic ores)..___...--___.----_---.-.-_.short tons... 459, 205 5 81, 738, 000 510, 058 5 109, 152, 000 537, 966 5 143, 099, 000 

Other metallic __. ee 1, 851, 846 |_-.-----__ 2, 636, 551 |------.-___.___- 3, 235, 659 
_ | | |] | ee HM 

Total value of metallic products (approximate)......_..--__.__.....-.---___|_---_-----------| 1, 825, 000, 000 |__--.____._.____ 2, 909, 000, 000 j---------------.| 3, 510, 000, 000 

NONMETALLIC i 
Arsenious oxide (white arsenic)_-......_-..._.___-.______..__________short tons_. 12, 039 655, 077 18, 188 1, 533, 756 15, 516 1, 267, 603 ws . RS eS tOS wana — anne nnn nnn nnn nanan nner dO n a 14, 075 504, 764 24, 035 918, 558 37,092 1, 806, 261 5 sphalt: 

Native__._-------.-------2--- et dO 845, 898 4, 262, 886 1, 071, 922 5, 503, 048 1, 136, 126 5, 025, 630 e 
Oil (including road oil) 7..-------__-_____e do. 7, 056, 882 7 82, 910, 877 8, 165, 631 7 116, 002, 372 8, 006, 196 7 149, 168, 720 

Barite (crude)---_-----__---.------ ee 0 724, 362 5, 242, 755 834, 082 6, 171, 342 799, 848 6, 693, 413 ™!M Boron minerals.--..-_..-----.-..--.-.-_------------------.-_-- 0 430, 689 9, 575, 866 501, 935 11, 844, 108 450, 982 11, 147, 735 Cf 
Bromine___._._.--------------------------------.-_--_-------------.--- pounds_. 42, 780, 925 8, 560, 434 78, 177, 650 14, 837, 104 76, 047, 551 14, 844, 152 Ke Calcium-magnesium chloride_....._--_-___._.-________..____________short tons_. 262, 147 2, 278, 954 271, 206 2, 650, 205 301, 936 3, 902, 788 COMMON nn anon nnn nnn nen nnnnnnnnnnnnnnnnnn-=--balrels (376 pounds net)__ 172, 100, 699 296, 551, 514 190, 419, 754 361, 978, 374 207, 679, 797 453, 412, 362 S 

ay: 
Products, heavy clay (other than pottery and refractories)____...._____.____._]___......-.----| 178, 756, 000 |-.-.--.-------_-| "219,004,000 |_----_--__--____| 11 268, 081, 000 ay O Raw (sold or used) ...----.--.----.--------------.--..----._--... short tons_.| 12 30, 265, 194 12 57, 160, 315 12 33, 270, 405 12 69, 612, 873 |. 12 37, 385, 900 12 80, 074, 421 Ke oal: 
Bituminous ¥________-2 eee 0 533, 922,068 | 1,835, 539, 476 630, 623,722 | 2, 622, 634, 946 594, 000, 000 2, 941, 417, 000 © Pennsylvania anthracite............-.-.--__-.-.--_____._____. do 60, 506, 873 413, 417, 070 57, 190, 009 413, 019, 486 57, 139, 948 467, 051, 800 ry Coke ?_____-_-------- ee 0 58, 497, 848 7 486, 729, 382 73, 445, 850 7 776, 405, 520 74, 861, 928 7 928, 281, 854 Diatomite..--------.----.--- sooner do (14) (14) (is) (14) (14) (14) S Emery-...------------------------------------------------------_---------d0__- 6, 188 62, 099 5, 798 66, 927 5, 405 69, 408 D Feldspar (crude)..----__--_--.------------..--.--..-..-.-------------long tons... 508, 380 2, 594, 099 459, 910 2, 410, 940 460, 713 2, 564, 387 = Flint lining for tube mills__..___.._............_-_____._____________ short tons... 2, 375 44, 247 1, 496 40, 303 1, 297 41, 555 kg Fluorspar___-_---.-------.------.---1---------------------_- 0 277, 940 9, 038, 969 329, 484 10, 954, 875 331, 749 11, 227, 452 S Fuller’s earth____...-.---.----22- 1 298, 752 3, 702, 993 329, 068 4, 660, 614 342, 081 5, 278, 851 tH Garnet for abrasive purposes___...-.--._-.-...--.__-__-______.___._.-.._do____ 7, 748 570, 186 8, 722 614, 071 8, 039 587, 797 Gem stones. .___.---_---_---------- ee |e (15) pone ene ee (15) wann---- een (15) kg Graphite (amorphous and crystalline)_.-________.___________________short tons... 4, 844 252, 596 5, 207 221, 260 9, 871 450, 759 bg Grindstones and pulpstones....---._-__-._.--..---__-..-______..---_do____} . 11, 677 505, 324 10, 696 481, 787 7, 954 404, 767 oO Gypsum (crude). _-..-------..---------- eed 0 5, 629, 398 12, 441, 829 6, 208, 216 16, 529, 884 7, 254, 535 19, 112, 669 oJ Helium '6_____2_ ee ----_-----------------_-_--____..cubie feet... 63, 4038, 345 478, 654 63, 198, 650 541, 307 67, 486, 567 641, 848 cq Todine_-__---.-------~-------------------------------------------------_-pounds._ (14) ) (14) (14) (14) (14) Q Kyanite_..-__.--------.----------------__---_____-________..______- short tons... (14) (14) (14) (14) (14) (14) ee Lime_-_--------_------.---~----------------------------- ee 0 5, 992, 700 51, 032, 517 . 6, 778, 979 63, 826, 387 7, 263, 976 75, 162, 879 5 Lithium minerals__---._-__.-.__---.--- eee dO. 3, 065 303, 892 2, 441 151, 113 3, 191 185, 952 2 Magnesite (crude) -.--._-_____--------------------------------.------------d0__-- 324, 640 2, 225, 850 375, 993 2, 596, 747 (14) (14) Magnesium compounds !7_.__..____..__.___--_.-short tons (MgO equivalent) _. 215, 372 8, 316, 300 155, 713 9, 529, 000 165, 800 11, 467, 000 arl: 
Calceareous_.-.----.---.-.------_-.._.----_._-_______.-_-_-__---- short tons__ 213, 448 248, 530 176, 187 235, 190 114, 759 145, 712 Greensand -_--_----------.--.-.---.--------------------------..- 0. 5, 140 424, 900 8, 337 432, 980 7, 269 392, 959 

See footnotes at end of table. ND 
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Mineral products of the United States, 1946-48 1—Continued NS 
eee 

1946 1947 1948 

Product ——_—-————_—__—_- [LUM v—— OO 

Quantity Value Quantity Value Quantity Value 

Mi NONMETALLIC—continued 
ica: 

Scrap.__-..-..---------------------------------------------------Sshort tons.- 53, 602 $1, 041, 423 49, 797 $1, 095, 578 52, 157 $1, 091, 698 

Sheet__....----.---.---__--_- ee --pounds-_- 1, 078, 867 217, 955 415, 589 116, 110 270, 042 45, 940 

Millstones__....---.--...-_--------------- eee eee |e eee eee 14, 780 |_.----..------- 23, 189 |_.---..----- 17, 733 

Mineral pigments: 
Natural pigments and manufactured iron oxide pigments_.._short tons_- 115, 097 10, 004, 150 115, 367 11, 167, 161 111, 317 10, 957, 422 ie 

Zine and lead pigments !8____._.-_.-_-..----..------------------------d0-_~- 18 225, 822 18 32, 354, 517 18 242, 230 18 46, 508, 398 18 218, 399 18 49, 411, 004 eS 

Mineral waters....-__----_----------_-_-.. e+ ----- ++ (15) (15) (15) (15) (15) (18) 2 

Natural gas (valued at point of consumption)._.._...._......----M cubic feet__| 4, 030, 605, 000 885, 878, 000 |19 4, 444, 693, 000 |19 1, 032, 200, 000 |19 4, 963, 853, 000 | 191, 197, 550, 000 ts 

Natural gasoline and allied products: by 

Natural gasoline and cycle products.....-..--..---.---.------------gallons__| 3, 451, 688, 000 146, 202,000 | 3, 659, 449, 000 228,174,000 | 3, 929, 429, 000 351, 576, 000 > 

Liquefied petroleum gases.........------.-----------------------------d0_.-.| 1, 409, 345, 000 36,079,000 | 1,891, 818, 000 66, 820,000 | 2, 180, 698, 000 112, 042, 000 es 

Oilstones, etce_..-........-.----------.-------------------------------short tons_. (14) (14) (14) (14) (14) (14) TN 

Olivine.._-------....-.------------------------ e+e -- 0. 7, 649 92, 868 10, 838 129, 094 4, 766 86, 230 

Peat__....-------------------------- ene 0 140, 707 1, 006, 231 136, 232 868, 979 129, 581 929, 560 rd 

Pebbles for grinding. ._______-.___-_....--------------.-.-.----------------d0__.. 4, 652 102, 043 5, 860 122, 883 4, 026 101, 583 te 

Perlite (crude or refined) (sales)-.....-.-.---..-----.----------------------d0__-- 3, 022 46, 103 . 9, 265 94, 309 9, 868 184, 306 > 

Petroloum__.___...-------------------------------.-------.-barrels (42 gallons)..| 1, 733, 939,000 | 2, 442,550,000 | 1,856, 987,000 | 3, 577,890,000 | 2, 016, 282, 000 5, 196, 034, 000 bY 

Phosphate rock._....-..-...----.-----.------------------------------long_tons.. 6, 860, 713 31, 043, 821 9, 027, 030 46, 638, 837 8, 668, 769 50, 501, 598 bo 

Potassium salts_.........-...-...------------.-short tons (K20 equivalent) _- 928, 374 32, 175, 716 1, 053, 266 34, 716, 051 1, 148, 339 35, 998, 758 oO 

Pumice___...--..-..-.---------------------.--------------.-...---.short tons_- 319, 883 1, 585, 753 442, 552 2, 021, 880 607, 746 2,501,906 © 

_ Pyrites_.-.. eee -----------------long tons_- 813, 372 38, 228, 000 940, 652 4, 070, 000 928, 531 3, 950, 000 A 

Quartz____-._---.--_----------------- +e ----------------------Short tons_- 73, 179 293, 852 101, 317 424, 525 161, 861 750, 667 

Salt (sodium chloride)__...........-...---_-..--.------.-----------------d0_-_- 15, 182, 145 44, 912, 586 16, 053, 882 52, 191, 688 16, 403, 293 54, 331, 782 ~ 

Sand and gravel: co 

Glass sand ____---------.--.- eee ----------d 0_--- 4, 848, 602 9, 541, 405 5, 321, 247 11, 395, 245 4, 542, 260 10, 770, 845 i 

Sand (molding, building, etc.) and gravel--_-.---.---------------------d0_... 249, 282, 000 161, 845, 000 282, 338, 000 205, 474, 000 314, 724, 000 241, 727, 000 oO 

Sand and sandstone (ground) -___.--...-.._...-----.-.--------------------d0__-. 575, 888 4, 125, 398 651, 120 5, 181, 113 702, 572 5, 814, 664 

Slate.........----------- ee ------ 0 759, 770 8, 844, 106 876, 010 11, 685, 554 799, 400 12, 880, 929 

Sodium carbonate (natural)...-......-...-.-.-.-.-...--.------------------d0--.. 215, 625 3, 427, 086 298, 051 5, 862, 178 20 288, 769 20 6, 623, 280 

Sodium sulfate (natural).........-.-..---._-------------------2-----------d0-_-- 198, 781 1, 695, 413 257, 294 3, 329, 094 265, 862 4, 248, 613 
Stone 21.._..___---------_- ene ----------- 0. 178, 852, 360 234, 339, 486 207, 554, 790 289, 344, 482 225, 535, 390 828, 984, 571 

Strontium minerals__-__......---.----_.----------------.----~------------d0_--- 243 8, 726 |_-..__..--------]_.----...-------].---------------]-------~-------- 
Sulfur_...-...-_--.-.--.-----.-...-.------------.--------------------long tons_. 4,128, 212 66, 100, 000 4, 828, 103 85, 200, 000 4, 978, 912 89, 600, 000 

Sulfuric acid (basis, 100 percent) (byproduct) 22_..-__.._-------.------short tons. 716, 216 8, 226, 751 725, 197 9, 178, 402 641, 445 8, 584, 051 

Sulfur ore_..__--.----.-----...--.------------------------------------long tons_. 6, 344 95, 531 4, 303 65, 124 1, 700 30, 220 

Tale, pyrophyllite, and ground soapstone 3__._----_~.,-_------------short tons_- 457, 066 6, 445, 344 516, 094 7, 682, 481 518, 746 8, 265, 363 

Topaz, industrial. ....----...-----------------------..-------------~------d0_--. 700 10, 500 2, 294 45, 873 200 4,000 

Tripoli. ....--- nw enn anne naan nnn n nn nnn nnn een nnn nnn n nnn - === -d 0... 28, 955 549, 099 34, 578 751, 422 - 26, 845 705, 523 

~ 
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Vermiculite__._____-------_-.--.--------- ee 0 86, 390 867, 973 131, 385 1, 338, 572 | - 138, 635 1, 387, 233 
Other nonmetallic *4_________._--- eee |e eee (14) wenn e nee n eee nee (14) ween enn n nee (4) 

Total value of nonmetallic products (approximate)__.-_------_--__--.-.--.|_---------------| 7, 071, 000, 000 |_..-.--.---.__-_| 9, 675,000, 000 |_.......__.____- 12, 160, 000, 000 

SUMMARY 
Total value: 

Metallic.__.-....-------------------------- eee n nee nen [penne enneene---| 1, 825, 000,000 |_-------_-----._] 2, 909, 000, 000 |_._....----- 3, 510, 000, 000 ™ 
Nonmetallic: , | 

Fuels__..-..-...-.------------------------- ene ene [eee eeeee-e----| 5, 760, 000, 000 |_--.---_-----_._| 7, 941, 000, 000 |__.._.-.--- 10, 266, 000, 000 > 
Other_..-_....----------.-------- enn nen ene nnn [nee nee eee--e---| 1, 311, 000, 000 |_----..__--_.-.__| 1, 634, 000, 000 |___.._..-_._-__- 1, 894, 000, 000 4 

Grand total approximate value of mineral products_...._....--_-.-..-.|----------------| 8, 896, 000, 000 |_...--__._______] 12, 484, 000, 000 |__......._-..__- 15, 670, 000, 000 w 
p— 

ES SSCS SSS PS SSS Ss SSS sh iS SS aisle SSS vs CQ 

1In this general statement most of the figures represent shipments rather than quan- 12 Value of clay used in cement and heavy clay products is included here but is not > 
tity mined, and some of the figures for 1948 are subject to revision. For details see follow- included in total value of nonmetallic products. me 
ing chapters of this volume. 13 Includes brown coal and lignite, and anthracite mined elsewhere than in Pennsy)- uw! 

2 Figures represent antimonial lead produced at primary refineries from both domestic vania. | q 
and foreign primary and secondary sources; no figures for value of antimonial lead avail- 4 Value included in total value of nonmetallic products. Bureau of Mines not at liberty ie 
able. Estimate of value of primary antimony and lead contents of antimonial lead from to publish figure. 
domestic sources included in total value of metallic products. 15 No canvass. Estimate of value included in total value of nonmetallic products. 5 

3 Largely from foreign ore; value not included in total value. 16 Figures cover fiscal year ended June 30 of year stated. . 
4 Value included in total value of metallic products; Bureau of Mines not at liberty to 17 Includes compounds from raw sea water, well brines, sea-water bitterns, brucite, and ps) 

publisb figure. serpentine only. Data for 1946 are not quite comparable with 1947-48 in that the former re 
5 Value does not include premiums paid to miners by the Government. Total over- are on a gross-weight basis and include some compounds made from a combination of 

ceiling payments for copper, lead, and zinc amounted to approximately $77,000,000 in sea water and dolomite, and of well brines and dolomite. oO | 
1946, and $21,000,000 in 1947. In addition, exploration premiums totaling $6,213,545 were 18 Includes sublimed blue lead, sublimed white lead, leaded zinc oxide, and zinc oxide ry 
paid to miners from July 1, 1946, througb Dec. 31, 1947, to encourage exploration and except that in 1946-48 data for sublimed blue and white lead are excluded from this 
development of copper, lead, and zinc deposits. grouping; however, the value is included in the total value of nonmetallic products. = 

6 According to Bureau of the Mint. Valued at $35 per ounce. 19 Hstimate. D 
7 Value not included in total value. 20 Excludes production from Wyoming; value is included in total value of nonmetallic 
§ Value figure not available. products. Ie 
* According to Bureau of the Mint. 2 Excludes limestone for cement and lime. ; i ov . . . . . rom copper, lead, and zinc smelters and zine roasters. 10 Includes value of bismuth, columbium (1948), germanium, thallium, and zircon. #3 Figures for soapstone used as dimension stone included in figures for stone. ce 
1! Figures obtained through cooperation with Bureau of the Census. 24 Includes andalusite (1947-48), crude aplite, monazite (1948), and wollastonite. kJ 
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Value of mineral products of the United States, 1944-48, by States! co nS 

State 1944 1945 1946 1947 1948 

Alabama.....___------------- nee ne eee ee ene eee $109, 149, 000 $110, 360, 000 $123, 029, 000 $162, 663, 000 $182, 987, 000 

Alaska__.__..--.---- nee ne ne ene eee ne 6, 903, 000 10, 174, 000 12, 426, 000 18, 458, 000 13, 201, 000 

Arizona... nnn nn enn eee nee eee 115, 592, 000 98, 574, 000 118, 086, 000 186, 767, 000 201, 244, 000 

Arkansas ._._----------- ee een een ee ee nnn ee eee eee eee 64, 079, 000 58, 257, 000 65, 985, 000 92, 289, 000 123, 138, 000 

California._.__._.-..--------------------------------- = eee e ee ------- 506, 216, 000 515, 214, 000 592, 294, 000 - 859, 039, 000 1, 174, 674, 000 

Colorado......--------- een ene en nnn eee eee eee 79, 137, 000 77, 236, 000 77, 573, 000 104, 828, 000 129, 326, 000 

Connecticut...._-.----------------------- eee een eee eee 4, 496, 000 3, 498, 000 5, 584, 000 5, 677, 000 6, 745, 000 

Delaware. ________--------- een n nn een nee 182, 000 131, 000 491, 000 613, 000 717, 000 

District of Columbia_...._.__..---------------------------------------------- 111, 000 229, 000 710, 000 746, 000 835, 000 

Florida.._.___------------------------ ee een eee eee nen 21, 896, 000 24, 928, 000 31, 093, 000 45, 924, 000 53, 877, 000 

Georgia..._.-_.---------------------------------- +--+ eee eee 19, 005, 000 19, 988, 000 30, 449, 000 37, 037, 000 42, 662,000 @ 

Wdaho._.__.. eee nee nee eee eee 51, 321, 000 44, 348, 000 44, 444, 000 66, 941, 000 79,330,000 & 

Wlinois._.______----_----_--------------------- eee e+ +--+ ++ 329, 147, 000 330, 184, 000 358, 628, 000 436, 770, 000 523, 422,000 | 

Indiana_.____..-_-__.------------- ee  ne nee 89, 760, 000 88, 802, 000 107, 479, 000 143, 298, 000 166, 803,000 te 

l0W2)__2 ee eee ee ee eee eee 22, 452, 000 25, 008, 000 35, 957, 000 38, 951, 000 45,129,000 ‘%y 

Kansas. ___. ee ene ee eee eee eee 170, 560, 000 166, 644, 000 194, 563, 000 267, 046, 000 363, 362,000 > 

Kentucky_--.--------------- eo enn ee nee 250, 735, 000 250, 919, 000 272, 558, 000 428, 507, 000 506, 249,000 

Louisiana__._..._.------------------ eee enn eee 217, 733, 000 222, 413, 000 273, 882, 000 405, 576, 000 593, 403,000 @® 

Maine._...._.______- eee ene eee eee eee 2, 150, 000 2, 521, 000 4, 389, 000 6, 049, 000 8, 482, 000 

Maryland__.____--------------- eee ee nee ee eee eee 15, 264, 000 15, 329, 000 21, 991, 000. 26, 125, 000 27,922,000 

Massachusetts... ..------------------ ene eee eee 5, 263, 000 5, 450, 000 9, 745, 000 11, 859, 000 13, 844,000 & 
Michigan____.__..----.------------------------------------ eee 140, 520, 000 127, 869, 000 133, 310, 000 169, 597, 000 205,954,000 = 

Minnesota ...._ eee e ene nee eee 170, 488, 000 167, 138, 000 155, 734, 000 219, 685, 000 268, 813,000 = 

Mississippi__------------------------------------- eee eee 18, 675, 000 21, 370, 000 33, 672, 000 68, 986, 000 119, 635, 000 w 

Missouri ..._..___------------------- eee eee nee eee 72, 890, 000 74, 347, 000 88, 357, 000 107, 878, 000 113, 506,000 & 

Montana___.___.-.-------------------- +e eee eee 82, 290, 000 68, 829, 000 62, 114, 000 88, 231, 000 103,125,000 

Nebraska__._-_----------- nen eee eee eee eee een eee 5, 060, 000 4, 963, 000 7, 277, 000 7, 405, 000 9,432,000 ¢ 

Nevada.._______--_- en een en ene en nn nn ee ne nee en eee eee 51, 800, 000 31, 307, 000 35, 454, 000 42, 639, 000 45, 119, 000 

New Hampshire_.___..-_---.-.-------..---------+------+---+---+--------------- 1, 164, 000 802, 000 1, 451, 000 1, 574, 000 1, 732, 000 - 

New Jersey ___----------- en nnn nee nen ee ee nen nee eee ee 33, 828, 000 31, 267, 000 33, 518, 000 44, 245, 000 51,092,000 © 

New Mexico. _.__-__ oe ennene eee en ere eee nnn 112, 180, 000 104, 234, 000 111, 938, 000 157, 652, 000 221,022,000 * 

New York..___----------------- een nn ee we eee eee eee 84, 286, 000 88, 678, 000 103, 571, 000 130, 667, 000 156,140,000 & 

North Carolina. ......--------------------------------- +--+ 22, 199, 000 14, 766, 000 20, 428, 000 23, 754, 000 27, 885, 000 

North Dakota_.....---------------------- + ene nee nee eee eee 4, 334, 000 4, 505, 000 5, 118, 000 6, 330, 000 8 581, 000 

Ohio__...---- nnn nn eee ee eee enn ee eee 174, 582, 000 179, 682, 000 221, 356, 000 291, 960, 000 328, 228, 000 

Oklahoma. .___-.---.---------- eee een nn ne nnn eee eee eee 225, 833, 000 243, 314, 000 263, 282, 000 355, 750, 000 503, 654, 000 

Oregon. .____-.---.-------- +--+ eee ee ne ee ee ene eee 9, 657, 000 9, 463, 000 11, 807, 000 16, 573, 000 24, 871, 000 

Pennsylvania______...-_----------.---------------- ee -- ee -ee---e 962, 208, 000 913, 232, 000 1, 074, 004, 000 1, 269, 762, 000 1, 407, 347, 000 

Rhode Island__...----------------------------- ee en ee eee nnn 612, 000 508, 000 561, 000 785, 000 1, 450, 000 

South Carolina. ...._...--------_---__--.-..------ +--+ eee 4, 192, 000 5, 043, 000 8, 189, 000 10, 362, 000 — 12, 105, 000 

South Dakota... ____.------ een nee een eee 5, 471, 000 7, 137, 000 18, 389, 000 23, 604, 000 24, 296, 000 
Tennessee____------.------- oe eee ee on eee 63, 994, 000 58, 672, 000 68, 031, 000 85, 664, 000 95, 863, 000 

TOX8S___ nn ee ee ee ne eee ene ee 1, 133, 756, 000 1, 150, 597, 000 1, 313, 003, 000 1, 954, 351, 000 2, 809, 071, 000 

Tall. . noe nee ee eee ee ee ne eee eee eee 148, 308, 000 127, 961, 000 95, 506, 000 206, 970, 000 204, 752, 000 

ermont_..________------- ene ne ne eee eee 7, 672, 000- 8, 249, 000 12, 096, 000 14, 818, 000 16, 132, 000 

.irginia.__.._.------------------------------- 2 --- eee 86, 951, 000 81, 965, 000 90, 823, 000 133, 953, 000 157, 724, 000 

Washington_.__.._-------------_------------------------ ---- enn eee 36, 483, 000 31, 301, 000 33, 029, 000 39, 924, 000 50, 498, 000 

West Virginia___.___.-.---.---------------+..---------------------e 547, 851, 000 537, 212, 000 588, 925, 000 862, 980, 000 1, 008, 299, 000 

Wisconsin__.._------------eeee ee, ween ene eee eee eee eee ee eee eee 22, 798, 000 22, 217, 000 28, 596, 000 34, 942, 000 37, 641, 000 
Wrom'ir4.___..----------- “tice eee-~ 2 na === 2 == n= 68, 034, 000 74, 620, 000 78, 745, 000 117, 594, 000 172, 818,000 . 

og > fron ore + f:an, :-‘taken as the basis of iron valuation. |
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oo /,value In order of quantity In order of value ee Se . 
to 14 | Aluminum...-_..._-._.-...-_-_..------.-..--------| Washington, Tennessee, New York, Oregon...-..-_____..____.| Rank same as for quantity. 
t 100 | Andalusite_____-_-..-----__------------.-.----.-.-.| Nevada_---_-_-_---___------------- Do. 
cx (@) | Antimonial lead__....----.-------------------------| Not separable by States_......-.--.----.---.--.---..-.-.------| Not separable by States. th 48 | Antimony ore___._-_-_---..-----...----------------| Idaho, Nevada, Alaska, California........_.__.__.._____.._---| Rank same as for quantity. ey 81 | Aplite (crude)__-_._-.--.-----------.---.---------.-} Virginia__.-...-._-_-._-.---_______- Do. > 62 | Arsenious oxide. .-.--.---.-----------.----..-..-.--] Not separable by States_........_..__._.......................| Not separable by States. e) eo 58 | Asbestos. .---..----.-----.----.-.-------------.----| Vermont, Arizona, Georgia, California.._......_.__...._..-___| Rank same as for quantity. ra Asphalt: 

46 PN ative.-_-.-.--------~--------------.._---_--...| Texas, Kentucky, Alabama, Oklahoma.....-_..._._..._______ Texas, Utah, Kentucky, Oklahoma... 4 15 Oil._--_.---------------------------------------| Not separable by. States___-..-_--.....-.-....-......-.-.-.----| Not separable by States. Q 40 | Barite (crude)_...-..-----.-----_--------_--.------.| Arkansas, Missouri, Georgia, Nevada__......._-__._._._____--| Rank same as for quantity. > 36 | Bauxite. -_-.---._--.--..-.--_---.------_------.-.-.| Arkansas, Georgia, Alabama___.._.______.__............._.__. Do. i 96 | Beryllium concentrates___.----.-.-------------.----| South Dakota, New Hampshire, Colorado, Mainc....._..._-_.| New Hampshire, South Dakota, Colorado, Maine. a 54) Bismuth__-...--.----------------------------------| Not separable by States____._-........-____........__...----__| Not separable by States. qi 34 | Boron minerals. -.-----.---------------------------| California__............-..........-...__..--____._._-_..___...| Rank same as for quantity. 29 | Bromine-__--.-.-.-------------.----------.---------] Texas, Michigan, California, West Virginia_.___......_-_._____ ‘Texas, Michigan, West Virginia, California. S 30 | Cadmium____-____-._-___-._---_-.---------.--..---_| Not separable by States..__._..........................._.__.| Not separable by States. Ss 52 | Calcium-magnesium chloride_._._.-_----------.-...| Michigan, West Virginia, California, Ohio. -__._--....--_--___. Michigan, California, West Virginia, Ohio. > 6 | Cement...__--.--..----.----------------------.----| Pennsylvania, California, Texas, New York._....---.-----_-..| Rank same as for quantity. bg 88 GHTOMIte. ----------na--nannnnnnnnnnnw nnn enna Oregon, California._._---.-...---_--..---.--_--- Do. ee ay: 
12 Products, heavy clay (other than pottery and |___-__.._...---_-_-_.__-______ Ohio, Pennsylvania, California, Hlinois. © refractories). 

be 19 0 Raw (sold or used by producers)_-.--_.-_-...-...| Ohio, Pennsylvania, California, Ilinois......0.............__ Georgia, Pennsylvania, Ohio, Missouri. - oal: 
Bituminous. --.-.----.-------------.-----------] West Virginia, Pennsylvania, Kentucky, Illinois..__....______| Rank same as for quantity. on Pennsylvania anthracite__-_-..._-...--.-...--.-| Pennsylvania__............................................... Do. Z 78 | Cobalt _-__...-_.__-- eee} 0-2 Do. & 4 | Coke___.___________.---__--__-.--------.--.-...---.| Pennsylvania, Ohio, Indiana, Alabama......._-.............. Pennsylvania, Ohio, Indiana, New York. rg . 105 | Columbium ores... ..-.----_------- Maine_____-..------.-.-.------_-____...--._----_-.----.-..-....| Rank ‘same as for quantity. > 8 | Copper_....---_-._-----------------.---..-.-.......] Arizona, Utah, New Mexico, Montana......................... Do. io. 44 | Diatomite..-_.--.__--.-._-----__-----_._-.-.._..._._| California, Oregon, Nevada, Washington...._._-..-_-________. Do. by 91 | Emery____---_--.---._--_-----------------.--------| New York _....--..--.-.-_--_-__..-------_----.... Do. rg 55 | Feldspar (crude) ..---_.._-----.-.----.-..-.-...---.| North Carolina, Colorado, South Dakota, New Hampshire_____| N orth Carolina, New Hampshire, South Dakota, oO 

olorado. 11 | Ferro-alloys.___..__--___-.------------------.--.-.-] Pennsylvania, New York, Ohio, West Virginia.__............._.| Pennsylvania, New York, West Virginia, Ohio. Ss 93 | Flint lining for tube mills____---.._..............._.| Minnesota, Wisconsin, North Carolina.._._-.......--.....-.-..| Rank same as for quantity. oO 33 | Fluorspar..___--..---_-__-_----.------...----...--.-| Illinois, Kentucky, Colorado, New Mexico._..-....-.---.------| Illinois, Kentucky, New Mexico, Colorado. ry 45 | Fuller’s earth... .-.....----_-----._..-......-_--....| Georgia, Texas, Florida, Mlinois._..--.-...------.------.---...| Rank same as for quantity. ee 74 | Garnet (abrasive) _-_.--.---..-..-.-_.--._.__._...--| New York, Idaho_._-2- 22 Do. © (4) | Gem stones-.__..----_-...----_-_-.---------------| No canvass for 1948__.._______----------------.......-._...--..| No canvass for 1948. Z 89 | Germanium__.__.____-_--_.----.------..-.---.......| Not separable by States__.._-_.-_._--_---.--_-...--.._..-.--..| Not separable by States. 21 a California, South Dakota, Utah, Alaska_.........-_...........| Rank same as for quantity. raphite: 
Amorphous_.__-..__.----_-.-------.-..--.-----.] Rhode Island__....__..-__._.____.._.--------- Do. Crystalline____.-__--__---.--------------------| Texas, Alabama_._.___-.._----_--.-__-.-__--- eee Do. 

79 | Grindstones and pulpstones_.............-.-.......| Ohio, West Virginia, Washington....-.-.- 2-222 Do. IY 
See footnotes at end of table. . en
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Rank Principal producing States2 

in Product me 

value In order of quantity In order of value 

28 | Gypsum (crude) ...--.-_------_----.--..-.----.-.--| Michigan, New York, California, Texas......._........___.._-.| Rank same. as for quantity. . 
73 | Helium. __-_ 22 ----| TeXaS_-u eee eee eee een een ene enen Do. 
98 | Indium..___._____..___.-._---.----_.---------------| Not separable by States......-_..-..-.-.-.--.-.-.--.-.-.--....| Not separable by States. 
60 lodine (natural)......-------.-_----.------.-----.--| California__..._.........-.---..-.._-.----.-----------.-~.---..| Rank same as for quantity. 

on: 
7 Ore... .....----------.---.----------------------| Minnesota, Michigan, Alabama, Utah___......_.......-..---..] Minnesota, Michigan, Alabama, New York. 
3 Pig-.---.--------—------.---------.------------}] Pennsylvania, Ohio, Indiana, Ilinois...............-.-......-| Rank same as for quantity. i 

75 | Kyanite_--.....----.--..-..-_.---._--._-..........| Virginia, Georgia, South Carolina.......-...--_-.----.-_-.-_ Do. i 
17 | Lead__..--.--- ee -_--.-..-.._._.....| Missouri, Idaho, Utah, Arizona..._-....-..----.-------.----_- Do. 2 
20 | Lime_______----_--...--.---_-..--..---...--..---.--| Ohio, Pennsylvania, Missouri, West Virginia. -_...---_.-.-__-__ Do. = 
82 | Lithium minerals_-.._..._.---_.--__-...-.---------| South Dakota, California, Maine_......_-....-....-...-.-..-..| California, South Dakota, Maine. bd 
56 | Magnesite (crude)....--...-.------.---.-------.----| Washington, Nevada, California._._.._...-__.--..---..--.__---.| Rank same as for quantity. = 
53 | Magnesium.___________._--.--_---.----~------------| Texas _--__-_----------- anne nnn nnn enn Do. . eS 
32 | Magnesium compounds (natural)_..--_._-._-..-.----] Nevada, California, Michigan, Texas._..................__._..| Michigan, Nevada, California, Texas. wn 
47 | Manganese ore____...-__________.-__.---..-----------| Montana, Virginia, Arizona, Arkansas..............ctt.ttcconeRank same as for quantity. 
49 | Manganiferous ore.-_--.-__._...-_.._.-.---.--..----| Minnesota, New Mexico, Nevada, Montana__.._.-_...-.-_______ Do. as 
66 Manganiferous zinc residuum.__._..--_._-.-..-.-..-| New Jersey... 2 ee eee Do. fs 

arl: 
85 Calceareous___.....-.------.---.--..-----.-.---.| Virginia, West Virginia, Indiana, Minnesota__..-...__.__-.--..| Virginia, Nevada, West Virginia, Indiana. ou 
80 Greensand ._...--___..-----------.----..------| New Jersey.....-._.-.----------------------------------------| Rank same as for quantity. w 
65 | Mercury_-___--.-_-.-._-_-_----.---_---.---.-.----_-| California, Oregon, Nevada, Idaho__..---.-------------------- Do. ° 
64 | Mica_-..-...--..--..-.-.._-.-..--.----..---.-------| North Carolina, Colorado, South Dakota, Georgia..---.__--__ Do. | © : 

Scrap-_.------------- nn | 0 ee eee ee eee Do. A 
_ Sheet... .--.----------------------~------------| North Carolina, New Mexico, Georgia_....._....-.--..---~---- Do. 7 . 

97 | Millstones..__-.._--._-- oe nf ee eee eee ee neeennee-e-| North Carolina, New York, Virginia. ray 
Mineral pigments: le) 

35 Natural pigments and manufactured iron oxide | Pennsylvania, Illinois, New Jersey, Virginia. ....._....._..._.| Pennsylvania, Illinois, New Jersey, Obio. - 
pigments, . 

23 _ Lead and zine pigments__..__-.__..._..__._..-_..| Pennsylvania, Kansas, Illinois, Ohio_......_..___..___......| Rank same as for quantity. 
(*) | Mineral waters._...--.--..-..__-.-__-...-_-......-.] No canvass for 1948._...__._....._-__..._--.----_--------.--.--.| No canvass for 1948. 
27 | Molybdenum.___.______-__---._-.-____._.---.-.-..-| Utah, Colorado, New Mexico, California. ...........m..... Rank same as for quantity. 

101 | Monazite sand___...-.--.--.----------.------------| Idaho __.. ee Do. . 
9 | Natural gas ..______.__________---__-_....-....-_.-| Texas, Louisiana, California, Oklahoma_..........._........__| Texas, California, West Virginia, Louisiana. 
5 | Natural gasoline and allied products: . 

Natural gasoline and cycle products........__..} Texas, California, Louisiana, Oklahoma_...........-....___-.__.] Rank same as for quantity. 
_ Liquefied petroleum gases....-.._..._...-..-...| Texas, California, Oklahoma, Louisiana..............._.__.....| Texas, California, Louisiana, Oklahoma. 

71 | Nickel__.__...--.-.-----------.---_--_-_-----------] Not separable by States_....._....--.-....----.---------------| Not separable by States. . . 
84 | Oilstones, etc_..._-.._.-...---..-.---.--.--.-_--._..} Arkansas, Indiana, Ohio, New Hampshire_........._..__..___.| Arkansas, New Hampshire, Indiana, Ohio. : 
90 | Olivine_____.--__-_21___-__-_-._.-.._....-.| North Carolina, Washington. ._......._.-...-...._..--....--..| Rank same as for quantity, | 

(5) { Ores (crude), ete.: 
Copper__..___-.-._-....-----------.------_-----.| Arizona, Utah, New Mexico, Nevada.__.-...--.---------------] Value not available. , 
Dry and siliceous (gold and silver)....._.......| South Dakota, Idaho, Nevada, Colorado....-...-------------- Do. 
Lead_...._.__.------..---..---.---...-------_-.| Missouri, Idaho, Oklahoma, Colorado__--.----.------.-------- Do. 
Lead-copper.__..____.--.-..--------.----.---.--] Missouri, Arizona, New Mexico, Nevada__._.-..----------.---- Do. 
ZiNC......w-~----------n----~----- ea ----------.-.| Oklahoma, Kansas, Tennessee, New Jersey... _.-.----.-------- Do. 
Zinec-copper..__-_--...---.-----u..._..-..---...| Washington, Arizona_._____.---_--- nnn eee Do. . . 
Zinc-lead__...---.---------.---.----------------| Idaho, Oklahoma, Montana, Utah... ...-...--.--..--.--------- Do. 
Zinc-lead-copper- Toop morconncnre Colorado, Arizona, Utah_....-.--..-----.---- Do.



68 | Peat.........--..-----------—-----------------~---| Florida, New Jersey, Ohio, Michigan___-._.............--.....| New Jersey, Ohio, Michigan, Dlinois. 
87 | Pebbles for grinding._____...-----.-...--------------| Minnesota, Wisconsin, Texas, North Carolina. ..........__....| Rank same as for quantity. 
83 | Perlite (crude or refined)_..-..--..-.---------------| Oregon, Colorado, Arizona, QOalifornia.........-.--.---.---.-.. Oregon, Arizona, Colorado, Pennsylvania, 

1 | Petroleum............--.---.--------------------| Texas, California, Louisiana, Oklaboma___..........-...-.....| Rank same as for quantity. 
24 | Phosphate rock... ..-.---.---------.---.---- 4 Florida, Tennessee, Idaho, Montana_.....--.........-__--____- Do. 
63 | Platinum metals......-.._..--.-..--.------------._| Alaska, California__....--....-_--.__---u--e Do. 
25 | Potassium salts-_...-.--..-.------..---------------.| New Mexico, California, Utah, Michigan._.........-_____.____ Do. 
57 | Pumice. -.._...-..-.-.--_-.-__--_-----.---.----------] California, New Mexico, Oregon, Idaho____-...-._..------_____ Do. 
61 | Pyrites.......-...-.--.-.---.---<.----.------~-------| Tennessee, Virginia, California, Colorado_...........-....-___- Do, . . 
69 | Quartz.--..--.---------.---------.-----------------| Washington, North Carolina, California, Wisconsin._.._-__....| Washington, North Carolina, California, Arizona. 
92 | Radium_.__.-__..---------.------------------------| Colorado, Utah, Arizona_..__-._-_..--..---.---.....-...------| Rank same as for quantity. 
22.) Salt..---_--...-------------------------------------| Michigan, New York, Ohio, Louisiana_..._.-.-.-...--...-....| Michigan, New York, Louisiana, Ohio. mM 
13 | Sand and gravel___.--_-.---------.-----------------} California, Michigan, Wisconsin, Illinois-.-......_____...-.-...| California, Pennsylvania, Ohio, Illinois. Ky 
67 | Selenium____-___.____...---.-----------------------| Not separable by States__...---.....--_-.-_...-_.......-.--..-| Not separable by States. : > 
42 | Sand and sandstone (ground) .....--.--------------| Illinois, New Jersey, Pennsylvania, Ohio_.....__.........._....| Illinois, Ohio, New Jersey, Pennsylvania. ry 26 | Silver..---.--.---.---------------.----------------.| Idaho, Utah, Montana, Arizona__.__-___......-.-...--.-------| Bank same as for quantity. on 
81 | Slate...---_- ee ooo n~--n5-------------- +--+ -----------------| Pennsylvania, Vermont, New York, Virginia. ry 
39 | Sodium carbonates (natural) ...._._..----.--------| California, Wyoming.__.._-._.__...--..-......-..-.-----..--..| Rank same as for quantity. i 50 | Sodium sulfates (natural). ......------.-...--..-.| California, Texas, Wyoming.._.._....................-........ Do. Q 
10 | Stone. ..---_-.---.--.---.----.---.---.------.-----.| Pennsylvania, Ohio, Michigan, Dlinois____-_..-.-......._._.._| Pennsylvania, Ohio, Illinois, New York. > 
18 | Sulfur_._...-_.--.-.----------.------------------.-.| Texas, Louisiana___-_._........-__-.-..-..-..-.....----------.| Rank same as for quantity, 
37 | Sulfuric acid from copper, lead, and zine smelters | Pennsylvania, Illinois, Indiana, Utah__......_._..._.._-_.____ Do. ™M 

and zinc roasters, . cq 
95 | Sulfur ore._.--...---.--------.-----------.----------| Colorado, Texas, Nevada, California..........................| Colorado, Nevada, Texas, California, i 
38 | Talc, pyrophyllite and ground soapstone 7_.__-__-_.| New York, North Carolina, California, Vermont_._._.._____..| New York, California, North Carolina, Vermont. 

104 | Tantalum concentrates_.___..-._.---.------._-----.| South Dakota__-._...-_.__-.._._-.-.-.-..--..------------.--.-| Rank same as for quantity. S 86 | Tellurium__._.._.__-__-__--_--_---.-----.----------| Not separable by States..._.................__....._-----.....| Not separable by States. > 04 | Thallium... ...--.----_------_------_-------------|---- 0 Do. a 99 | Tin__-_------.-----_-----~------~------------------| Alaska, South Dakota_._..--.-_...-.....-.-....--..---------.-| Rank same as for quantity. re 
Titanium concentrates: . oo, 

43 Iimenite-.-..---.--.---------------------------| New York, Florida, Virginia, North Carolina.__..._..........| New York, Virginia, Florida, North Carolina. ° 
72 Rutile... .-------.---------..--------.-------| Florida, Virginia_................................_.__.__....__| Rank same as for quantity. ry 

102 | Topaz (industrial). ......--....-..--........_...___] South Carolina. Do. 
70 | Tripoli.._-......--_--...-----..--..--------.-..--| Missouri, Illinois, Pennsylvania_............... Do. Ss 
41 | Tungsten concentrates....-.--.----.------------.-.| California, North Carolina, Nevada, Colorado....-.-.--------.| California, Nevada, North Carolina, Colorado. 2 
59 | Vanadium _-___..----------------------------------| Colorado, Idaho, Utah, New Mexico._...............__--..___| Rank same as for quantity. 
61 | Vermiculite_......--__--------_-------------------.| Montana, South Carolina, North Carolina, Wyoming._._._____ Do. Bi 

103 | Wollastonite._._.__-.._-_...------.-----------------]| New York.__.._-..._--._---_-__----____ Do. eo 16 | Zine._..-----.---------.--------------------------.| Idaho, New Jersey, Montana, Arizona_...........----___-__-_. Do. '— 
77 | Zircon_.------.--.-.-------------------------.-----.| Florid@__.--...-------------- eee Do, 

RB 
1 Revisions in the corresponding table for 1947, published in Minerals Yearbook, 1947, 4 Rank of States in metal production (except aluminum, ferro-alloys, and pig iron) © 

pages 29-32, are as follows: arranged according to mine reports, not smelter output. . o 
Rank in value (original rank shown in parentheses): Aplite 77 (76), iodine 62 (63), § Separate figures for antimonial lead from primary sources not available. q 

kyanite 78 (77), magnesium 64 (55), magnesium compounds 35 (37), natural gasoline and 4 No canvass for 1948. oo. ; . . bas Q 
allied products 8 (9), platinum metals 63 (64), pumice 55 (54), selenium 64 (62), silica, 5 The rank of natural gas in this table (in contrast to corresponding tables in editions re] 
quartz 76 (78), sodium salts 36 (35), stone 9 (8), and sulfuric acid 37 (36). prior to Minerals Yearbook, 1947) is based on value at wells rather than value at points of S 

Principal producing States in order of quantity: Magnesium compounds—Nevada, consumption, _ Z 
California, Michigan, and Texas. Silica (quartz)—North Carolina, Washington, Cal- 6 Value not available. oo. . . 
ifornia, and Wisconsin, 7 Exclusive of soapstone used as dimension stone (all from Virginia), which is included in 

Principal producing States in order of value: Magnesium compounds—Michigan, Cal- _ figures for stone. 
ifornia, Nevada, and Texas. Silica (quartz)—North Carolina, California, Washing- 
ton, and Arizona. 

bo 
~J



States and their principal mineral products in 1947! | 4 

Percent of total 
State Rank value for Principal mineral products in order of value 

United States 

Alabama.........-------- eee een ee 15 1.65 | Coal, iron ore, cement, clay products. 
Alaska. _-.-----2----- + eee 38 .19 | Gold, sand and gravel, coal, stone. 
ATizona_....-...----- nae ee eee ee ee 13 1.90 | Copper, zine, lead, silver. 
Arkansas_..-...-..-.-------- eee eee ee 23 .94 | Petroleum, coal, bauxite, natural gasoline. : 
California__....0. 2222 eee 4 8.73 | Petroleum, natural gas, natural gasoline, cement, 
Colorado.....-..----.---.-----..-- 2-2 eee 22 1.07 | Petroleum, coal, zinc, molybdenum. 
Connecticut._..--..--- ee eee 46 .06 | Clay products, stone, sand and gravel, lime. 
Delaware___.-__-..--.---.-------- eee eee 50 .01 | Clay products, sand and gravel, stone. iS 
District of Columbia_.____.....-.-------- ee eee 49 .01 | Clay products, raw clay. = 
Florida......---_--.--- eee eee enn 28 .47 | Phosphate rock, stone, cement, sand and gravel. 2 
Georgia.___----.------ + nee 33 .38 | Raw clay, stone, clay products, cement. = 
Idaho___.-----_- eee ee 27 .68 | Lead, zine, silver, phosphate rock. by 
Illinois__-.---------- enen neeenneennne 5 4,44 | Coal, petroleum, stone, cement. > 
Indiana_.-..._..-.- eee eee 17 1.46 | Coal, cement, petroleum, stone. tH 
Towa____...----------- en eee ee eee eee eee 32 .40 | Cement, clay products, stone, coal. op) 
Kansas__--.-.---- ee ee ene 10 2.72 | Petroleum, cement, natural gas, zinc. 
Kentucky__.___.2 eee 6 . 4.36 | Coal, petroleum, natural gas, stone. re 
Louisiana____._--_.--.--------2- eee eee 7 4.12 | Petroleum, natural gasoline, natural gas, sulfur. & 
Maine______.-_---. 2 eee nee eee 45 .06 | Cement, stone, sand and gravel, slate.. > 
Maryland____..-.--- 2 eee ee 35 .27 | Coal, sand and gravel, cement, clay products. wv 
Massachusetts___._..------- ee 41 .12 | Stone, sand and gravel, clay products, lime. wo 
Michigan... eee nee 14 1.72 | Iron ore, petroleum, cement, salt. ° 
Minnesota__...___.--_-_.--------_------------ ee eee il 2,23 | Iron ore, sand and gravel, stone, manganiferous ore. © 
Mississippi-_-.._----_..----------------- een e e ene 26 .70 | Petroleum, natural gas, sand and gravel, clay products, A 
Missouri____.-_------ eee nee ee 21 1.10 | Lead, cement, coal, stone. 
Montana...---_-.-- ee eee eee 24 .90 | Copper, petroleum, zine, coal. bt 
Nebraska. _ 222-0 ee eee eee eee 43 .07 | Cement, sand and gravel, clay products, stone. Vo) 
Nevada..--.-_.-- eee eee eee 30 .43 | Copper, zinc, gold, tungsten ore. 
New Hampshire. _.-..-_--_---- eee ee 47 .02 | Sand and gravel, stone, clay products, feldspar. oo 
New Jersey... .--------- ee eet: 29 .45 | Zine, clay products, sand and gravel, stone. 
New Mexico-..._--_--.--._----- nee eee 16 1.60 | Petroleum, potassium salts, copper, zinc. 
New York-__..--..------ 0 een eee 19 1.33 | Cement, petroleum, iron ore, stone. ; 
North Carolina... _._-.--.----..----- 2 36 .24 | Clay products, stone, sand and gravel, talc and pyrophyllite. . 
North Dakota__...-_-.--.-.------------ eee 44 .06 | Coal, sand and gravel, clay products, natural gas. 
Ohio_..2--- ee ene eee 9 2.97 | Coal, clay products, stone, lime. 
Oklahoma. -...--.-.-------.~--------------------- =e 8 3.62 | Petroleum, natural gasoline, natural gas, coal. 
Oregon....-------- en ee ne eee eee 39 .17 | Sand and gravel, stone, cement, clay products. ee 
Pennsylvania..--..--.-. 2-2-2 eee eee 2 12.91 | Coal, cement, petroleum, stone. 
Rhode Island_._-------_-.-_-.------- nen eee 48 .01 | Stone, sand and gravel, graphite. . 
South Carolina_.._-_-.-.---- eee 42 .10 | Stone, clay products, raw clay, sand and gravel. ~ 
South Dakota_..__.----.-..--.--- Lane eee 37 .24 | Gold, stone, raw clay, sand and gravel. 
Tennessee___-_--------.-- ee eee ene 25 .87 | Coal, cement, stone, phosphate rock. 
Texas ___-..--.------- eee 1 19.87 | Petroleum, natural gasoline, natural gas, sulfur. 
Utah... eee 12 2.10 | Copper, coal, gold, lead. .



Vermont.__.._...-..-.-.--------------------- +--+ + eee eee 40 .15 | Stone, slate, talc, copper. 

Virginia__.........-------..-----.----------------------------------------- 18 1.36 | Coal, stone, zinc, clay products. . 

Washington ._....-......_----------------------------------+--------------- 31 .41 | Cement, coal, sand and gravel, stone. - 

West Virginia........-..----------------------------+-------~-------------- 3 8.78 | Coal, natural gas, petroleum, natural gasoline. 

Wisconsin _.._.....--.----------.-----.------------------- +--+ +--+ -------- 34 .85 | Stone, sand and gravel, iron ore, zinc. - . 

Wyoming_-.__....-__--.-------------------------------------------------+-- 20 1.20 | Petroleum, coal, natural gasoline, raw clay. 

. 

1 In this table iron ore, not pig iron, is taken as the basis of iron valuation. The rank of Yearbook, 1947) is based on value at wells rather than at points of consumption. 

natural gas in this table (in contrast to corresponding tables in editions before Minerals 

. States and their principal mineral products in 1948! we 

ry 
Percent of total on 

State Rank value for Principal mineral products in order of value j 
United States re 

Q 
> 

Alabama. __..__-________-___---_--- +--+ 16 1.47 | Coal, iron ore, cement, clay products. be 

Alaska_.____-___---__---_--_---- ee eee +++ 41 .11 | Gold, coal, platinum metals, sand and gravel. th 

Arizona____.--------------------.-__-------------------------------------- 15 1.62 | Copper, zine, lead, silver. _ 

Arkansas-_...-------__-----------_---- + ---ee  eenee eee 22 .99 | Petroleum, coal, bauxite, natural gasoline. 

California_.___.----.-._____-----___--------__-_---------------------------- 3 9.44 | Petroleum, natural gasoline, natural gas, cement. 

Colorado....-.-.----------_--__-----_-------------------------------------- 21 1.04 | Petroleum, coal, zinc, molybdenum. 

Connecticut_.....-..---_----------____------------------------------------ 46 .05 | Clay products, stone, sand and gravel, lime. > 

Delaware. __..__-_-___----__-_-------_------------------------------------ 50 .01 | Clay products, sand and gravel, stone, raw clay. 8 

District of Columbia__..____-_--.--_----_.-_--------.-.------------------- 49 .01 | Clay products, raw clay. Ke 

Florida__.------___-----.__-------.----.----_---------------------~-------- 28 .43 | Phosphate rock, stone, cement, sand and gravel. 

Georgia_..-----_-___-..--.----------------~----------------- +--+ 33 .34 | Raw clay, stone, clay products, cement. © 

Idaho. .______----- nnn nee nee 27 .64 | Lead, zine, silver, antimony ore. ry 

Tllinois......--------------.._--.-_-..---------- +--+ 6 4,21 | Coal, petroleum, stone, clay products. 

Indiana. _.__--__--___-_--_----_-__-_____---- e+ -- 18 1.34 | Coal, cement, petroleum, stone. = 

Jowa.._-------------- ne nn enn enn enn en ene nee 31 .36 | Cement, clay products, stone, coal. et 

Kansas__..-.-.----_-_------------- +e eee 9 2.92 | Petroleum, cement, natural gas, coal. A 

Kentucky-__.--------..------------------------------- +--+ e+ 7 4.07 | Coal, petroleum, natural gas, stone. tt 

Louisiana_.__--.-----_.----._--------------- +--+ --------------------- 5 4.77 | Petroleum, natural gasoline, natural gas, sulfur. aw 

Maine____-__---_---_-----..--.------------------ +--+ --------- +--+ -- ee 45 .07 | Cement, sand and gravel, stone, clay products. a 

Maryland_._....---------------------------------------------------------- 35 ,22 | Coal, sand and gravel, cement, clay products. 

Massachusetts_____-_____._-___----._--.---------------------- +--+ +--+ 40 .11 | Stone, sand and gravel, clay products, lime. be 

Michigan___--_-------.---------------------------------------------------- 13 1.65 | Iron ore, petroleum, cement, salt. bd 
Minnesota___._------------..--...-_------- +--+ 11 2.16 | Iron ore, stone, sand and gravel, manganiferous ore. oO 

Mississippi. ...-.------------------------------------------------ +--+ e+ 23 .96 | Petroleum, natural gas, clay products, natural gasoline. ty 

Missouri_...--.---------.-------------.__----- eee eee 24 -91 | Lead, cement, coal, stone. ct 

Montana_-__.-------.---.-._---------------- +--+ + 25 .83 | Copper, petroleum, zinc, lead. Q 

Nebraska. ....---.----------------------------------------------+--------- 43 .08 |. Cement, sand and gravel, clay products, stone. et 

Nevada. .____--------------- enn eee eee 32 .36 | Copper, zine, gold, lead. i 

New Hampshire. ._.....-------------------------------------------------- 47 .01 | Sand and gravel, clay products, feldspar, stone. oO . 

New Jersey. ..-..-------.--~----------------------- +--+ ++ eee 29 .41 | Zine, clay products, sand and gravel, stone. 4 

New Mexico....--------------.--.--.--..----+---~-- +--+ ----------- +--+ 12 1.78 | Petroleum, copper, potassium salts, zinc. 

New York. .._------------------------------- +--+ 20 1.25 | Cement, iron ore, petroleum, stone. 

North Carolina. -_-...--------..------------------------------------------ 36 .22 | Clay products, stone, sand and gravel, tale and pyrophyllite. 

See footnote at end of table. 
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. . . 4 C. 

States and their principal mineral products in 1948 !—Continued | 4 

Percent of total . 
State Rank _ value for Principal mineral produets in order of value 

United States 

North Dakota__.....-_--__---....----_ eee 44 0.07 | Coal (lignite), sand and gravel, clay products, natural gas. 
Ohio_.__--- eee 10 2.64 | Coal, clay products, stone, lime. . 
Oklahoma._.._-___ eee 8 4,05 | Petroleum, natural gasoline, natural gas, coal. . 
Oregon.__.-.....--_.-...--------.--- +e 37 .20 | Sand and gravel, stone, cement, clay products. 
Pennsylvania... ..-.-..-...-.---.-.------ oe 2 11.31 | Coal, cement, petroleum, stone. 
Rhode Island. __..-...---2-- 2 eee 48 .01 | Sand and gravel, stone, graphite. 
South Carolina_..__.-.---.---- eee 42 .10 | Stone, clay products, raw clay, vermiculite. 
South Dakota___._......- 2-2 ee 38 .19 | Gold, stone, sand and gravel, raw clay. 
‘Tennessee..__-.---..-..--------------- ene 26 .77 | Coal, cement, stone, phosphate rock. = 
Texas... eee 1 22.57 | Petroleum, natural gasoline, natural gas, sulfur. D 
Utah... ee ee eee 14 1.65 | Copper, coal, lead, gold. ty 
Vermont... eee 39 .13 | Stone, slate, asbestos, tale. Ky 
Virginia.....-...-----.--- eee 19 1.27 | Coal, stone, cement, clay products. > 
Washington _....-.---_22- ee 30 .41 | Cement, coal, sand and gravel, stone. et 
West Virginia._____------- eee 4 8.10 | Coal, natural gas, petroleum, natural gasoline. TR 
Wisconsin ._.....--.--.-.-.--.------ +e 34 .30 | Stone, sand and gravel, iron ore, cement. 
Wyoming... 17 1.39 | Petroleum, coal, natural gasoline, raw clay. me 

Fy $$$ 
> 

1In this table iron ore, not pig iron, is taken as the basis of iron’valuation. The rank Yearbook, 1947) is based on value at wells rather than at points of consumption. Py 
of natural gas in this table (in contrast to corresponding tab les in editions before Minerals w 
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| Mineral products of the United States, 1946—48, by States | 

ALABAMA 

| 1946 | 1947 1948 g a 
Product I Pe 

Quantity Value Quantity Value Quantity Value on 

Aluminum__.__-.-_-__.--------.----___-_-----___--------------------Short tons.- (1 3) (1 2) (12) (1 2) (1 2) (1 2) 3 
Asphalt (native). .---.--...--.---------------_--.--.----------------------d0_- (1) (1) (1) (1) (1) (1) oi 
Bauxite. ......-.....-........__..._.__...________long tons (dried equivalent) ._ (1) (1) (1) (1) (2) (1) 
COMNG. ---- naa a—nonanmnnnnnnnnnnnnnnnnnncnnnnnmnnncnannn cen mmnnan DAITENS. - 8 8,071, 979 3 $13, 120, 084 89,509,697 | 3 $16, 663, 543 3 9, 948, 600 3 $20, 140, 177 uw! 

lay: 
Products, heavy clay (other than pottery and refractories)_...-...------___._]---.-------__-- 44,419,000 |.------.-___-_-.. 4 6,089,000 |-----.____-_.... 4 5, 600, 000 B 
Raw (sold or used)_.---.....----.--.----_-_.-.---.-.-------.-...short tons__ 5 1,064, 000 5 1,073, 052 § 1, 135, 386 5 1, 096, 414 5 1, 260, 149 § 1, 260, 059 

Coal_._..----.----------~-------- 0 16, 188, 298 77, 867, 999 19, 048, 225 104, 308, 456 18, 040, 000 109, 864, 000 = 
Ooke._.____..-.------. eee eee eee nee - 10 4, 665, 939 2 32, 669, 886 5, 869, 738 2 47, 086, 856 6, 015, 460 2 57, 611, 881 > 
Ferro-alloys.-_...---..------------------- =. 0 137, 042 2 14, 510, 937 132, 603 2 15, 030, 000 129, 615 216, 817, 011 po] 
Gold_.__-..---.------.----- ee --_---__ troy ounces... 1 35 |_.-.---.-------.|-------- eee kd 
Praphite, crystalline___......._-.-.-.-.-----...-----.-----------------_pounds__ (1) (4) ¢)) (1) (?) (1) O 

on: 
Ore__..-.....-------.---------------. ~~. -.---.--.-long tons_- 5, 993, 800 17, 458, 295 7, 207, 556 23, 436, 620 8, 024, 052 32, 548, 713 hy 
Pig__....-----.---.------~-------.-------_---._-...-......-.-.-_.short tons. 3, 145, 303 2 66, 517, 978 3, 928, 007 2 110, 436, 827 3, 980, 677 2 145, 358, 582 

Lame -----na--onnnnann nn nnnonannonarnnmnmnmnmnnnnnnnnn nnn ncn c naan nnn Oa a 294, 654 2, 164, 209 345, 160 2, 727, 464 388, 197 3, 275, 402 S 
ca: 

Scrap__------a-ennneeeene eee eee eee eee AO 338 6, 621 (1) (1) veceeeccenenecee|eeeneneeeeneeeee A 
Sheet___-._-_------- oe een POUDS_- 289 74 (a) (1) Meeewneeeceeeeee|oneeeeeeee eee «=| CD 

Mineral waters. ..-..--.---~-------- nen (8) (8) (8) (8) (8) (8) fe 
Peat____.--..-----.------------------~---.------~..----~---------....short tons._}_.-.---.-------- |---| 2, 034 11, 620 < 
Petroleum. _._...----.---.--..---.------.---..----. ------------____ barrels... 380, 000 (1) 396, 000 (1) 466, 000 @) 
Sand and gravel._._...--..-...-.-..-.--------.---..-....-.-......._.short tons... 2, 923, 240 1, 937, 576 3, 400, 103 2, 271, 5384 3, 619, 469 2, 405, 901 by 
Stone______....--.--------- 0 1, 874, 330 3, 385, 892 2, 795, 240 4, 624, 892 2, 475, 580 4, 482, 133 bd 
Miscellaneous 7_...---_-----~-.------ eee ee [eee eee 10, 804,325 {--------.._.__W. 14, 982, 280 |--.-..-.---.-.-- 18, 921, 153 oO 

Total value, eliminating duplications. .......--...-..--..-------.~--~------|--.------ aoe. 123, 029, 000 |--.-----..._-__. 162, 663, 000 |---.------..---- 182, 987, 000 S 
Q 
rj 

1 Value included with ‘‘Miscellaneous.’’ § Value of clay used in cement and heavy clay products is included here but is not nl 
2 Value not included in total value for State. included in total value for State. S 
3 Exclusive of puzzolan, value for which is included with ‘‘Miscellaneous.’’ 6 No canvass. Zz 
4 Figure obtained through cooperation with Bureau of the Census. 7 Includes minerals indicated by footnotes 1 and 3 above. 
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Mineral products of the United States, 1946-48, by States—Continued eS 

ALASKA 
LL ep nanny 

1946 1947 1948 
Product a 

Quantity Value Quantity | Value Quantity Value 

Antimony ore (concentrates) .__-..-.---------------------------.._--short tons__]__-.-----------_|- 2 40 $16, 056 68 $29, 336 Arsenic___--.--------------------------- eee 0_ (1) (4) wo-n-e- =e |e |e ee 
Clay, raw (sold or used) - ----.--._----------------------------------------d0____|_----2-------_|-------__--_-___|__ de (2) (2) Coal__.__.------__--_-- eee - 0 366, 809 $2, 354, 952 361, 220 2, 554, 797 410, 000 (2) 
Copper. __-------------------------------------------------__-----__----pounds__ 4, 000 648 24, 000 5, 040 32, 000 6, 944 rd Gem stones. -____----.----------------------------- =e |e (3) ~a-a------- eee (3) wa-------- eee (3) fm Gold_.--_-----.--------------------------.----------_-__-.--___.-_troy ounces__ 226, 781 7, 937, 335 279, 988 9, 799, 580 248, 395 8, 693, 825 2 
Lead________----------- +--+ -e_--_-_-__________short tons__ 115 25, 070 264 76, 032 329 117, 782 es Mercury___..------------------------------------.--_.--...--flasks (76 pounds). 699 68, 670 127 10, 635 100 7, 649 by 
Ores (crude), ete.: > 

Copper__.._---..------------------------------------------------short tons__]_.-.-22--22-_-}2222-------- |e 14 (4) be Dry and siliceous (gold and silver)____._--.-..------..------~____-_-___do___- 8, 979 (4) 8,327 | . (4) 1, 795 (4) TR Lead _ -.----------------------------------- ee -- 0 1, 819 (4) 5, 064 (4) . 4, 005 (4) Zin¢__.-------------------------------------- +--+ --------------0_--- |---| 500 (4) eena-e-u--------|---------------e si Zine-lead . ....----------------------+------+--------------------------d0_-_-_|--2-- | e-------__ |---| 200 (4) cs} Platinum metals (crude)__-_.-----..--..---------.-.._._...-___-.-_troy ounces__ 22, 882 (?) 13, 512 (2) (2) (2) > Pumice... __--_------------_----------------------------------------short tons__|_-.---2-- 2 -_ |---| (2) (2) He) Sand and gravel. __-__---.---_--..-_--_-----------------------------------d0___- (2) (?) (2) (2) (2) (2) W 
Silver___._____----_------__--__ eee --------_----------__- troy ounces__ 41, 793 33, 769 66, 150 59, 866 67, 341 60,947 © Stone. ..__-_-_-----------------------------------------__-----------Short tons_ (2) (2) (2) (2) 40, 730 54,637 © Tin___--------~------------------ -- =n nn nnn WO | een | ene 1 2, 200 6 (2) A 
Tungsten concentrates___-_-_---.-.__.-_...._-_short tons (60-percent WO3 basis) __ 19 (?) 13 (2) wewewe nn nee |e Zinc_.___.----.------------------------------------------------------Short tons__|----------------|-----_-2---- 25 6, 050 22 5,852 mt 
Miscellaneous 5____-_-_..-------------------------------------- ee Jee 2,005, 241 |-------_----_-_-. 5, 927,319 |_------.-----._- 4, 224,112 © . |---| NS | ae 

Total value, eliminating duplications__....-...-------- eee} 12, 426, 000 |_-------_-- Le 18, 458, 000 |-------_-_______ 18, 201, 000 00 
a 

a 

1 Figure not available. 4 Not valued as ore; value of recoverable metal content included with the metals. 2 waive included with ‘‘ Miscellaneous.”’ 5 Includes minerals indicated by footnote 2 above. 
3 No canvass.



ARIZONA 
i 

1946 1947 1948 

Product ce 

Quantity Value Quantity Value Quantity Value 
wee w 

Arsenious oxide__.....---.------------------------------------------Short tons__ (1) (1) (1) (1) (1) (1) > 
Asbestos... ..-..--._-----..--------------- +--+ = - 0 (2) (2) (2) (2) (2) (2) by 
Barite__..--.--.----_-.-_____---------------- + ---------------------- 0. (2) (2) (?) (2) (2) (2) wa 
a a (1) (1) (4) (4) (1) (1) ry 

ay: . i 
Products, heavy clay (other than pottery and refractories) ---...------------|--.------------- 8 $479, 000 |_-.------------- 3 $752,000 |.-------.------- 3 $917, 000 OQ 
Raw (sold or used)__..--...-.---.--------------.---.-------------short tons_- 4 168, 081 4 230, 703 4 184, 345 4 292, 193 4178, 296 4 325, 997 > 

Coa]__...---------------- eee eee - 0 6, 414 24, 304 10, 060 46, 415 10, 000 (2) mn 
Copper. -.------------------------~-------------------------------------pounds_- 578, 446, 000 98, 708, 252 732, 436, 000 153, 811, 560 750, 242, 000 162, 802, 514 a! 
Diatomite..___..-------------------_----___---_-_----__--_---.----short tons__ (2) (2) eee eee ee eee eee [eee eee eee ee |e] eee cq 
Feldspar (crude) _....-----..------------------------------------------long tons_- (2) (2) (?) (?) (2) S Z 
Fluorspar.-_.----.----.-.--...--------------------------------------short tons. 389 7, 959 1, 601 (2) 1, 271 (2 

Gold___.----------- ee -------_ troy ounces... - 79, 024 2, 765, 840 — 95, 860 3, 355, 100 109, 487 8, 832, 045 
Gypsum (crude) ..__--------------..--------------------------------Sshort tons_- (2) (?) 23, 980 128, 725 (2) ) by 
Lead._...------------_------ ee --0---- 23, 930 5, 216, 740 28, 566 8, 227, 008 29, 899 10, 708, 842 be 
Lime___-...---..2-_--- ee --------- 0 50, 354 489, 091 54, 562 582, 074 54, 608 763, 296 
Manganese ore_. ..-.---..--------------------------.~----------------------d0.--_ |---| eee 133 (2) 240 (2) © 
Manganiferous ore___....-.---------------.-------------------------------d0_-__|----------------|---------------- 62 (2) ween ee ene nnn] e eee nee ry 
Mercury..-.----------------------------.-..------.--------- -flasks (76 pounds) -_. 95 9,333 |--..--.--------.|_-.-----.----~--|--------- +--+. }----------- eee 
Mica, scrap....---.-------.-----------------.--~---~------------------short tons._|-------..------_]---------------- (2) (2) ~--------------- |e --- eee = 
Molybdenum. ._.._-.-..--_.--.--__---.---------------------------------pounds-_- €3) (2) (2) (2) (2) (2) he 
Ores (crude), ete.: Z 

Copper__....---..--.---.--------..------.-..--------------------short tons_- 30, 386, 149 (6) 37, 810, 448 (8) 39, 072, 204 (6) cs 
Dry and siliceous (gold and silver) .._...-...--.-..-----.---_----.---..d0_... 53, 094 (8) 73, 190 (8) 56, 090 (8) eu 
Lead __- 2 nnn nnn eee OL 13, 441 (8) 24, 478 (6) 23, 231 (8) e 
Lead-copper__._-..-.--...-.-..--.-_-.-.------------ ~~ ------d0-- 1, 066 (8) 12 t 242 (8) 
ZinC_____-_---------------_---.--- 0. 13, 233 (8) 16, 619 6) 3, 966 (8) hy 
Zine-copper__.._-..-.--..---------.-..--------------------------------d0-.-- 63, 854 (6) 82, 192 (8) 101, 405 (8) bg 
Zinc-lead____-.-.-...---------------.-----.-----.---------~------------d0__-- ~  -§15, 047 (8) 624, 397 (8) 664, 603 fs O 
Zinc-lead-copper..---.---..------.---.----.~-.--------~-------.--------d0_-_~ 12, 295 (8) 4,944 (8) 3, 945 ) g 

See footnotes at end of table. Cc 
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Mineral products of the United States, 1946-48, by States—Continued @ 

ARIZONA—Continued 

1946 1947 1948 

Product TTT 

Quantity Value Quantity Value Quantity Value 

Perlite ...---.-.-----_-_ ee _-_-_-_.--short tons_- . 3, 022 $46, 103 (2) (2) (2) g 
Quartz____-----.--------------------~-------------------------------------d0-..- (2) (2) (2) (2) (2) 2) 
Radium (refined) --.---.---------------.---_-----------.----------—-milligrams__}__..-.-..-..--..|---.--2--- (2) (?) (2) (2) 
Sand and gravel.......--------------------..-.----------------------Sshort tons__ 1, 098, 791 974, 347 1, 607, 758 $1, 368, 080 2, 0138, 769 $1, 799, 353 
Silver.__...-.---.------------- troy ounces__ 3, 268, 765 2, 641, 162 4, 569, 084 4, 135, 021 4, 837, 740 4,378, 399 
Stone. __-.-..------___------ ee __-._-_- short tons_. 7191, 430 7 269, 279 353, 880 219, 891 307, 570 263, 157 5 
Sulfuric acid (basis, 100 percent) §_......--......-.-.-.----.--------___-_-.d0___. (2 °) (2 9) ween ene - ~~ | oe] | eee 
Tungstea concentrates____._._c___.crtt______.short tons (60-percent WOs basis). 20 27, 080 | 13 (2) 23 30, 3388 4 
Vanadium._._.._-.----~------ ee -_ pounds__ ) (2) (?) (?) (?) (?) kg 
Zinc____...---------.---- + ---------_------Short tons. 43, 665 10, 654, 260 54, 644 13, 223, 848 54, 478 14, 491, 148 ; 
Miscellaneous 10_______..-_--_-_------- ++ ene nn nnn ne nee [ene eee 633, 805 |_-.-..---------- 712, 041 |. 1, 007, 109 '< 

| ee ee eee Eee op 

Total value, eliminating duplications._..........-.--..--...--.-- 2} 118, 086, 000 |-------.--.---.. 186, 767,000 |-----.......---- 201, 244, 000 - 

TL, le] 
1 Figure not available. 6 Not valued as ore; value of recoverable metal content included with the metals. > 
2 Value included with ‘‘Miscellaneous.”’ ? Exclusive of granite and sandstone, values for which are included with ‘‘Miscellaneous.”” a) 
3 Figure obtained through cooperation with Bureau of the Census. § From copper smelting. wo 
4 Value of clay used in cement and heavy clay products is included here but is not in- 9 Value not included in total value for State. © . 

cluded in total value for State. 10 Includes minerals indicated by footnotes 2 and 7 above. © 
8’ No canvass. | | A 
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, ARKANSAS 
a a ene 

1946 | 1947 1948 

Product —_————————_—_—_-_--- ees o-oo, ee 

. Quantity Value Quantity Value Quantity . Value 
ee | ee | | pe | ne | tre nantes Hh 

by 
Aluminum__..___..__-...--..----.----------------------~------------Short tons__ (12) (12) (12) (12) (12) (12) > 
Antimony ore (concentrates) ..........---_..-.----.-.------.----------d0_. |---| 2 $669 j--.--._- fl re 
Barite_.....--....--.--.-.--_- 0 288, 286 $1, 844, 982 376, 017 2, 390, 643 362, 470 $2, 899, 760 on 
Bauxite............__--_.--....-.----..-.....-.- long tons (dried equivalent)-- 1, 050, 347 6, 578, 270 1, 153, 563 6, 583, 538 1, 395, 341 8, 299, 486 tJ 
Cement. oe eee cece ene eee eee nee ene eee eeenn een --- DarTels__ (4) () (1) () (2) () = 

ay: 
Products, heavy clay (other than pottery and refractories)_.........-_.-.._|_.....-.-.------ 31,276,000 |------.___-____- 3 1,688,000 |------...-..-... 3 1, 932, 000 e 
Raw (sold or used).._-__---_.----..----.------.-------------~-..-Short tons_. 4 388, 606 4 712, 906 4 403, 137 4 887, 112 4 467, 453 41, 096, 360 

Coal. ..-..- ee eee - 0 1, 631, 474 9, 494, 194 1, 870, 949 12, 474, 871 1, 660, 000 12, 832, 000 wT! 
Gem stones. ...-.-------_--_- | (5) ween ee eee eee (5) wen nnn een ne eee f 
Gypsum (crude) ......-.--..-----.---------.-.-----.--.---short tons... (2) (?) (1) (1) (2) 1) 

Lead... - ~-------nnnnnnnnnnennnnnnn nnn nnn nnn nnn (4) 2 (4) 436 () 18 (1) 5, 184 (1) 22 (1) 7, 876 Onn nn nen ee eee eee ene 8 eo een eee nen 0 
Manganese ore__.-..-.----.-- ee --- 0 1,101 28, 237 841 @) 212 fi 
Manganiferous ore-....._-..._---_-_--------_--__--.-.-------------------- 0 1, 964 (1) 2, 094 (4) 1, 165 1) by 
MICO <nncco-ooenvowenesonneweneenenecceweenneneenernnnn—W HBSS (76 pounds)... 11 1,081 |---| 
Mineral waters._.-..-...-...---____.__---- (5) (5) (5) (5) (5) (5) 
Natural gas (estimated value at wells)__............-_..-.-_.--.M cubic feet._ 45, 177, 000 1, 107, 000 50, 630, 000 1, 818, 000 53, 946, 000 2, 422, 000 Oo 
Natural gasoline and allied products: | | 

Natural GAS noon nana nnn nnrnnnnnnnnnSaons_- 50, 830, 000 2, 077, 000 56, 787, 000 3,.668, 000 55, 408, 000 4, 999, 000 
Liquefied petroleum gases-_.....-__--......--..----.--.-------~----. --d0_... 33, 677, 000 839, 000 37, 279, 000 1, 271, 000 39, 092, 000 2, 260, 000 - = 

Oilstones and whetstones...._....___..-..--..-...--..---.----.----.--Short tons. (1) (4) (1) (1) (2) (1) D 
Ores (crude), etc.: . ts 

Lead.__._.---- ee ee ee eee nen 0 2 (8) 31 (8) 30 (8) 
ZANC. . 0-2 oon en ene nen nn 02 4, 300 (8) 265 e 1, 071 (8) gu 
Zinc-lead ........-..----..---.------------~~--- === = + -- 0. |e + fee 109 ) wewe nw eee - oa [pene i 

Petroleum_......--..--.----.-_---_--~.------.--.-----------------~--- --_ barrels... 28, 375, 000 35, 750, 000 29, 948, 000 54, 500, 000 31, 675, 000 78, 269, 000 
Rand and gravel_._.._.-...-.__------.-.-.---.-------~-----------------short tons_- 7 2, 208, 647 7 1h 423 7 2, 690, 163 7 2, a 203 7 2, 545, 104 7 ‘es, 784 | 

ate___.-_---- eee eee enn [eee ee nn nn nee pence e ene n nen en wecenennn nanan 
Stone... _-.-.----------- eee eee eee Short tons. 995, 720 1, 135, 856 8 210, 100 8 448, 650 1, 379, 410 1, 883, 500 a 
Zince___..._--..------- ene ee eee 0 85 - 20, 740 18 4, 356 31 8,246 yf 
Miscellaneous ?__....--...-.._-.------- nee [eo ee 9, 794, 787 |-...---.--..-.-- 15, 078, 989 |-----..---.---.. 15, 328, 550 qf 

Total value, eliminating duplications._..........-...--......---------.--~.|~-------------~- 65, 985, 000 j-.-.---.---.--_. 92, 289, 000 |....-.--------.- 1238, 138, 000 "3 

re rere r errr reese rrenen sesso neces eee eee eee cee a © 

1 Value included with “Miscellaneous.”’ 6 Not valued as ore; value of recoverable metal content included with the metals. 4 
2 Value not included in total value for State. 7 “Commercial.”? Value of ‘‘Government-and-contractor” included with ‘‘Miscella- 
8 Figures obtained through cooperation with Bureau of the Census. neous.”’ 
4 Value of clay used in cement and heavy clay products is included here but is not in- § Exclusive of unclassified stone, value for which is included with ‘‘Miscellaneous.”’ 

cluded in total value for State. — 9 Includes minerals indicated by footnotes 1, 7, and 8 above. - : 
§ No canvass, 

oo



Mineral products of the United States, 1946-48, by States—Continued | | 2 

CALIFORNIA 
ann n re 

SL Sra S/S SSS S/S hr SPSS SSS SSSA 

1946 1947 1948 

Product TTT ss I | 

Quantity Value Quantity Value Quantity Value 

Antimony ore (concentrates)....------.-----------..------.----.---_short tons_.|_-----_----_-___|-------_-------_|_..------------_|_--o- 5 $1, 467 
Arsenious oxide__...-....----------.------- eed 0- (1) (1) (1) (1) (1) (1) 
Asbestos__--..--.--.-.----------------- ee --- 0 (2) (2) (2) (2) (2) (?) 
Asphalt (native).....-..------.-----..--- eee 0_ (2) (2) ©) (2) woe ee ne -- eee] eee 
Barite_-_---------------------------- e+e --0- (?) (2) (?) (?) (?) (?) a 
Boron minerals___---.-.-..-------------..~--.--------------------d0__ 430, 689 $9, 575, 866 501, 935 $11, 844, 108 450, 932 11, 147, 735 ~~ 
Bromine__.__--.-_--------------------------------.---.----.------_-----pounds.- (?) (2) (2) (2) (2) (2) 2 
Calcite (Iceland spar)_...---.--.-..----_---_-_.-.----------_---.-----_-.-.d0__.- (3) (3) (3) (8) (8) (3) tl 
Calcium chloride__....-._-.--.-_-.._...._.----.--_----_.-------.----short tons__ 9,979 170, 994 7, 968 111, 950 10, 009 167, 610 by 
Cement__...---.-----.---- ee --_-----------------------_ barrels_- 20, 178, 231 33, 906, 675 22, 846, 458 46, 539, 749 24, 162, 926 57, 742, 226 > 
Ghromite. woe eee nnn nee nee eee nee ene -------short tons. (2) (2) 948 (2) 274 (2) EF 

ay: 
Products, heavy clay (other than pottery and refractories) __.....-.-_.-.-.-_|-----__--_______ 4 12,175, 000 |_----..--_-_--.-- 416, 793,000 |..------ 4 21, 600, 000 
Raw ..-.------------------------ = ------ Short tons. _ § 1,670, 305 5 2, 254, 164 5 1, 950, 076 5 2,965, 360 5 2, 673, 877 5 3, 818, 329 md Coke____----_------- en ee eee dO 260, 470 (2 6) 332, 244 (2 8) 296, 749 (2 8) cI 

Copper __--------------------------------_-----+----------------------- pounds... 8, 480, 000 1, 373, 760 4, 814, 000 1, 010, 940 962, 000 208, 754 > 
Diatomite.__....-----..----.--------.-._--_-.-------_-------------_short tons_ (2) (2) (?) (2) (2) (?) ou 
Feldspar (crude) _.------------_----....---.-----.-.---_-.-.-.-.__----long tons__]__----_----_-_-_]-.. 2 (?) (2) (2) @) ee Ferro-alloyS......--.----------------------------------_--------___--short tons. 7, 414 (2 6) 5, 278 (2 8) (28) (2 6) S 
Fuller’s earth.._.__--.-.--.--.--.------- eee --- 0 (?) (2) (2) (2) (?) (2) b 
Gem stones__.-_------.-------- eee (3) ween e ene eee (3) ween ene e eee (3) J 
Gold----.---.------------------------------------_---_--__--__-_--troy ounces_. 356, 824 12, 488, 840 431, 415 15, 099, 525 421, 473 14, 751, 555 
Gypsum (crude) ._...------ ~~ _short tons__ 574, 345 1,315, 699 811, 798 1, 996, 157 962, 038 2, 354, 390 a 
Todine--_.-_-..------------------------------------.---__---_--------_--pounds_- (2) (2) (?) (?) (?) (?) co 
Iron: ame 
Ore__.-.---------------- 2+ ------------------long tons_- 226, 062 (2) 3738, 574 (2) 345, 863 (’) 00 
Pig___----2---------------- eww --_-------------short tons_- 344, 024 (2 8) 453, 376 (2 8) 375, 113 (2 8) 

Kyanite...--_-------.----- eee 0 (2) (2) ~-----------~--- |---| nee 
Lead _.._.----------------------- eee 0 9, 923 2, 163, 214 10, 080 2, 903, 040 9,110 3, 261, 380 
Lime. -..-------------- +--+ e----------0__ 172, 623 2, 144, 712 181, 296 2, 615, 599 179, 257 3, 026, 941 
Lithium minerals_.__......------.--.--.-_--- ~~ d0___- (2) (2) (?) (?) (2) (2) 
Magnesite____.--..-------.-------- ee 0 (2) (2) (2) (2) (2) (2) 
Magnesium.__.-.-_--.---.-------.-----------.--.-------------------------d0_- 56 21, 664 |-----.---_-_--___} eee} ee 
Magnesium compounds (from sea water) 7.....--...short tons MgO equivalent_. 55, 953 2, 814, 979 40, 000 2, 161, 000 38, 500 2, 549, 000 
Mercury__._.---------------------------.------.----.--.--___flasks (76 pounds) _- 17, 782 1, 746, 904 17, 165 1, 437, 397 11, 188 855, 770 
Mica, scrap-...-.-.-----------.------.-------_----_----_-----------.-short tons__ (2) ) (?) (2) wenn nnn nee enn nn n| nee e nn nnn eee 
Mineral waters____...---.----.------ eee (3) (3) (3) (3) (3) (3) 
Molybdenum. .____.-__----.-----.--------.---.--------------__---_-----pounds__ (2) (2) (2) (2) (2) ; (2) 
Natural gas (estimated value at wells) ........._....____-__.-_____M cubic feet__ 487, 904, 000 36, 056, 000 560, 510, 000 57, 284, 000 570, 954, 000 64, 803, 000



Natural gasoline and allied products: a 
Natural gasoline and cycle products___.....-...--..-.--__-.-----_--gallons__ 734, 227, 000 32, 085, 000 833, 473, 000 46, 302, 000 842, 425, 000 69, 578, 000 
Liquefied petroleum gases. ...--....-..--.---.--..---.—..------------d0__.. 176, 311, 000 4, 933, 000 230, 635, 000 7, 901, 000 269, 644, 000 16, 961, 000 

Ores (crude), ete.: 
Copper.__.-.-.--.----.-.-.-----...--.--2-.-.-.---_-----.--.--..-short tons_. 86, 297 (8) 15, 993 (3) 152 (8) 
Dry and siliceous (gold and silver). ....--...-..-..-.-...---.--.--_._--do__.- 335, 657 (8) 449, 792 (8) 424, 227 (8) 
Lead .....-----------.--- eee 0 57, 330 f 87, 913 3 22, 005 (8) 
Zin¢@..---.--- eee 0 45, 043 8) 49, 651 8) 5, 233 (8) Ut 
Zinc-copper..___._.------.-------_------------------------------------ do. 99, 176 (8) 35, 745 ts ------------~---|.-.--- eee yp 
Zinc-lead __.-----.-.---- 2-0 4, 264 (8) 9, 695 (8 75, 159 (8) > 

Peat...---.-.--------~.-----------------------------0 8, 137 105, 242 (2) (2) 6, 942 33, 265 : 
Pebbles for grinding___.........-__..-_------.----------------------.----d0_... 74 927 (2) (?) (2) (?) 7 
Perlite. .-.-..---.----- eee 0 | ee] ee] eee (2) (?) | 
Petroleum._..--..-...--..---_---_-- ee -_--__ barrels__ 314, 713, 000 387, 100, 000 333, 132, 000 572, 990, 000 340, 089, 000 823, 696, 000 — 
Platinum metals (crude)..-_..--.-...--.--------------------------_ troy ounces_. 67 (2) 324 (2) 272 (2) C> 
Potassium salts.._._.......--.--_-....-------------.--------.-------Short tons... (2) (2) (2) (2) (2) (2) > 
Pumice.._-----.---.---2- ee 0 89, 181 755, 570 169, 037 1, 026, 275 196, 934 1, 110, 447 be 
Pyrites_....---------.-.--~---------.---------------------------------long tons... (2) (2) (2) (2) (2) (2) Th: 
Quartz_..-------.-._---.-----_----- ee ------------_-Short tons_- (2) (2) (2) (2) (?) (4) ct 
Salt (sodium chloride)_..-__._--._.-----_.- eed 0_- 729, 092 3, 358, 060 768, 397 3, 810, 898 914, 035 3, 927, 722 f 
Sand and gravel___.._..___..--_-.---_---_-- ee dO 27, 220, 849 18, 396, 460 31, 386, 826 25, 338, 967 33, 786, 520 30, 592, 965 
Sand and sandstone (ground)_---...-.---.---_---.----~------_--~.---_-..---do_--_ (2) (2) (2) (2) (2) (2) 
Silver__..-.-.--..-----.-.-------.---_-- ee e_---___ troy oumces__ 1,342, 651 1, 084, 862 1, 597, 442 1, 445, 685 724, 771 655, 954 
Slate_..-.---------.-- ee | eee (2) wa------------- (2) wannnnoe een (2) Bd 
Sodium carbonate_..._._----.------..--.-__-.2_-__-..._-..._.__-___short tons_- 215, 625 3, 427, 086 293, 051 5, 862, 178 288, 769 6, 623, 280 re 
Sodium sulfate.....___-_..---_--._--.-.--------------------_-- doe (?) (2) (2) (?) (?) (?) 
Stone__._--...-------- ed 0 9 8 950, 320 9 8, 452, 083 9 12, 757, 790 9 13, 012, 556 9 11, 936, 240 9 18, 155, 454 oO: 
Strontium minerals-.-_--.------------------------------------------------d0_--. 243 | 3,726 |-----.----------|----------------|----------------|---------------- 2 
Sulfuric acid (basis, 100 percent) 10___...---- ed 0_- (2 6) (2 8) (2 8) (2 8) (2 8) (2 6) 
Sulfur ore....-.--..----------- eee eee -_ong tons__ 757 11, 835 698 9,074 (2) (2) 5 
Tale, pyrophyllite, and ground soapstone._...-..--..-..--._--___.__short tons__ 78, 170 1, 484, 978 91, 537 1, 595, 422 98, 681 1, 773, 764 
Titanium concentrates: Ilmenite._.......-._...---.....-.--.__._---_-..--.-d0____|..-.-..--------_]------- |e} (2) (2) 4 
Tungsten concentrates (60-percent WOs3 basis) _.......--..-_--.---_-_-__-_--_do____ 1, 262 1, 117, 855 394 548, 233 1, 767 (2) bt 
Zinc___.-..----------- eee - 0 6, 877 1, 677, 988 5, 415 1,310, 430 5, 325 1, 416, 450 a 
Miscellaneous !!____-.-2 2 eee |e eee 21,909, 443 |---_------_----. 29, 565, 251 |_----------.--_-- 41, 595, 712 > 

Total value, eliminating duplications.......-.-....--.---_-.-_-.-..---_--_|---------------- 592, 294,000 )-----.------_--. 859, 039, 000 |---------------.} 1, 174, 674, 000 heh 

ee ee -ee  re ener eees rreneet eo: 

! Figure not available. quite comparable with 1947-48 in that the former are on a gross-weight basis and include S 
2 Value included with ‘‘Miscellaneous.”’ some compounds made from dolomite in combination with sea water. Figures for 1947- ct 
3 No canvass. 48 are partly estimated. QO 
4 Figure obtained through cooperation with Bureau of the Census. 8 Not valued as ore; value of recoverable metal content included with the metals. 
§ Sold or used; value of clay used in cement and heavy clay products is included here * Exclusive of marble in 1946-47 and of dimension basalt in 1948, values for which are ed 

but is not included in total value for State. included with ‘‘Miscellaneous.” o 
6 Value not included in total value for State. 10 From lead smelting. 4 
7 Comprises all compounds from raw sea water and bitterns. Data for 1946 are not 11 Includes minerals indicated by footnotes 2 and 9 above. 

Oo 
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Mineral products of the United States, 1946-48, by States—Continued Sed 
COLORADO 

CL 

1946 1947 1948 
Product | 

Quantity Value Quantity Value Quantity Value sinning ng 
. 

Arsenious oxide-_-.__....-__----_-.-------.------------_-----------short tons__ (1) (1) f (1) f (1) Beryllium concentrates__-.-------.-.---.-.-.-..-.--------_-----_-.___-.-.d0_.__|_...-- ween eee ne 2) (2) t: (2) Bismuth ______--__ oan nnn pounds. (1) 3 (1) 3 1) (1) OPO annem nnn nent nennnnenenn se DATES. (3) 2) (2) (2 (2) (2) ay: 
Products, heavy clay (other than pottery and refractories) .......-.-..----._]--..--- 8 $2, 192, 000 |_---_-.-___-____ 3 $2, 362, 000 |_....---________ 3 $2, 738, 000 5 Raw (sold or used)..._.---.-.--.-----...__..-.-_.--__-__--.___-short tons... 4 301, 107 i 367, 686 4 377, 036 4 478, 247 4 458, 815 4 607, 654 7 Coal_....--2- 2-2 oe eee dO, 6, 913, 508 23, 914, 584 6,358,104 | 28, 772, 028 5, 627, 000 28, 079, 000 tt . Coke...._..-_---------- oe dO -. 617, 306 (2 5) 871, 186 (2 5) 976, 504 (2 8) bg CPR OE oo anon nn nnnnnnn nnn nnn nnn nnn nena nnnnnen nae pounds 3, 508, 000 568, 296 4, 300, 000 903, 000 4, 596, 000 997, 332 > Feldspar (crude) --------_-.------.---_-------.--------+-..---------._long tons__ 37, 312 145, 975 43, 676 218, 593 62, 497 253, 227 tt Ferro-alloys___......---------------------.-._-_---------____________short tons... wenn] ee 11, 296 (? 5) wan eon | TA Fluorspar_---.-..-----------.------------- nnd. 32, 589 925, 867 32, 153 950, 882 27, 698 831, 218 Gem stones.._---...---------- +o =| (8) ween en nnn ee nnn (8) wanna nee n-ne (8) = Gold_. warner nnn nn enn nnn e+ --e ne_--_- tTOY OUNCES... 142, 613 4, 991, 455 168, 279 | 5, 889, 765 154, 802 - §, 418, 070 Gypsum (crude)... een eee Short tons__ (2) (2) (2) (2) (2) (2) Pi ron: 
Ore. . -.------------.---------------------------..--.-------_-----long tons_. 340 (?) wonn- eee eee] ee ee z Pig....-----.-----------_----------.---.---.-.----------________short tons... (2 8) (2 5) (2 5) (2 5) (2 5) (2 5) Pas Lead... a rene nn nnn ne nn ee 0 17, 036 3, 713, 848 18, 696 5, 384, 448 25, 143 9, 001, 194 bx Lime._____..----_---.----------- nen nee dO (2) (2) f° (2) (2) (2) JY Lithium minerals_..._-___..__-___--- 1... ----------------- do... (2) (2) 2) (2) ee Manganiferous OFC. - . .----+ 2a a nnn ne 0 | | 37 (2) wanne nee oe] ee 5 ca: 
Serap...-------.------------------ ee dO 4, 495 36, 910 1, 341 13, 246 5, 907 53, 358 nae Sheet. ._-._-------_-----------__---------------------------------__pounds._ 272 .  -98_ |---| || Mineral waters._........-.-----.--.-------------------- +e (8) (8) (8) 0 (8) o Molybdenum... ___________-___.._-- +e --- nee nee pounds... 8, 670, 855 (?) 10, 783, 200 3) 12, 630, 400 2) Natural gas (estimated value at wells)........._...___......______M cubic feet. 6, 728, 000 314, 000 8, 392, 000 660, 000 8, 967, 000 539, 000 Natural gasoline__........----_--- -------------~---~~__-_____gallons_. 840, 000 . 60, 000 997, 000 68, 000 944, 000 94, 000 Ores (crude), ete.: 
Copper... .---------..------.~---------.-.--___-.-------.-------short tons... 8, 292 ) 16, 572 (7 5, 831 f Dry and siliceous (gold and silver)___._.....________._.________-__...d0_... 841, 733 (7) 1, 005, 072 (7 684, 043 7 Lead.__.-_---.------ +--+ eee ne dO 19, 307 (7) 47, 628 (7 69, 601 (4) Lead-copper...-----.----.----- eee dO 5 (7) 6 (7) 15 t? Zinc... a teen nnn ne nnn en eee ee ee ee ee 0 172, 320 (7) 223, 753 re) 168, 365 ’) Zinc-lead...-...-------------- eee dO. 421, 889 (*) 247, 881 ?) 363, 179 (7) Zinc-lead-copper_..._-----___-.-_.--.-----------------------_ do... weeeen nnn |e 3, 782 : 147, 085 (7) Peat.__.-----.----------------- ene eee dO (2) (2) (2) - 3) (2) (2). Perlite.__...-------------- ++ -- een dO ween en-- |e |e} (2) (2) Petroleum__.._--__-_-.--..-.-------------------------- barrels... . 11, 856, 000 15, 650, 000 15, 702, 000 29, 680, 000 16, 827, 000 43, 481, 000



Pumice. ....-----------.-.-------------~-------.-.--------~-------—-short tons... 600 1, 200 8 f wenn nnn nnn nena | een ee ee 
Pyrites........-_..---.-.------ ee long tons__|_--.. | - 2) 3) (2) (2) 
Radium (refined)_.....-..-_-.._-.-_--._-.----..--.-----------.--_._milligrams__ 8 190 83, 515 15, 400 284, 900 3, 300 59, 400 
Sand and gravel__._....._...-.---.------.---------~--~--~-----~------short tons__ 2, 532, 946 1, 796, 395 3, 524, 653 2, 323, 736 4, 906, 299 2, 657, 610 
Silver............-.--..-------.--.--.----~--~-----------~-----~---- troy ounces... 2, 240, 151 1, 810, 042 2, 557, 653 2, 314, 676 3, 011, 011 2, 725, 117 
Stone... _-.--_--.-.-----..-.--- +--+ ------------~------------ short tons... 612, 000 818, 606 1, 069, 250 1, 406, 989 2, 195, 250 2, 490, 449 
Sulfur ore____.-..--...-------.---------------------------------------long tons_. (2) (2) (2) (2) (2) (2) 
Tungsten concentrates........___.__.._........short tons (60-percent WOs basis) __ 213 288, 717 68 108, 241 208 337, 431 
Vanadium _...-_.- 22 - ponds. 1, 036, 050 584, 135 1, 912, 158 1, 110, 090 (2) (2). 
Vermiculite._.....-..--.-----_--------Short tons__ (2) (2) (2) (2) eee eee nen nen | Coenen ene ewe TR 
Zinc. ...-..-..---------------------~--- = -----  en -- ----- --- 0 36, 147 8, 819, 868 38, 745 9, 376, 290 45, 164 12, 013, 624 ey 
Miscellaneous 9.__......-.--_-----.----------------~-------- +--+ + ee |---| 29, 236, 192 | ------ 54, 768, 097 |-.-..-.--.------ 68, 675, 081 Ps 

Total value, eliminating duplications._..........-..--...----_..---._-.-.]_____»__ 77, 573,000 |_------._-____..| 104, 828,000 |... 129,326,000 fy 
acter reneetenrennnernnnentennemenstnanannnananen rca esnips euceteseennnceeratnezeeres ecsgneapereneeeese ences -nannananaparenee nae: J 

/ bend 

1 Figure not available. 5 Value not included in total value for State. 2 
2 Value included with ‘‘Miscellaneous.”’ 6 No canvass. eH 
? Figure obtained through cooperation with Bureau of the Census. 7 Not valued as ore; value of recoverable metal content included with the metals. 
4 Value of clay used in cement and heavy clay products is included here but is not § Estimated. ™M 

included in total value for State. * Includes minerals indicated by footnote 2 above. cI 

CONNECTICUT | 5 : 
ee esceceerr reece screenees arene ener eee eeeeeeceeeeee cece ec eeeeer eee e  S p> 

oy 
1946 | 1947 1948 rd 

Product rr ° 

. Quantity . Value — Quantity Value Quantity Value ey 

Beryliium concentrates.......--..-.-.--._----.-.-.-----.--..-_--__-__short toms._} (2). (1) eee nme enen en ene enn ene nn eee 5 
ay: 
Products, heavy clay (other than pottery and refractories). ....----...----.-|-----_---_-.--_-| 2. $2, 128,000 |---......_..__-.| 2 $1, 949,000 |-_----.____-___. 2 $2,491,000 & 
Raw (sold or used)..-.-._---.---_...---.----------~.----...-.-.-Short tons_- 3 199, 238 3 148, 053 3 184, 751 3 134, 802 3314, 569 3 230, 026 ou 

Coke......------- ee OL (14) (14) (14) (1 4) (1 4) (1 4) > 
Feldspar (crude)..-....--.-..---.---..-.--------~-----~--------------long tons_. 16, 555 98, 407 15, 408 100, 152 12, 110 78, 772 mH 
SA On ane orernneeenn nnn nen ennn nannies aa BOLL tons__ (4) (%) ¢3) (2) (1) (1) by 

ca: 
Sorap.—--__—---------------------nnnnn nnn n cence nn l0 8 Q) () aannnennnnnnnnnn|emnnnnnncnnennes () Q) 5 
Sheet._._..-----_.--.---.------------------- pounds... 236, 919 25, 746 |_--.---.---.----|.--.--.-..-.-.--|----- | ee 9 

Mineral waters.........--....--.--------.---2.--- 2 --neee (8) (3) (5) ; (5) (5) (5) q 
Peat....--.--.--..-.-----------.--.-------------~-------------.-----short tons... 4, 563 27, 027 5, 061 25, 705 4, 332 24, 124 oO 
Sand and gravel. ._-..-_--_...-.--_-----------_----------.-------~--------d0_._. 2, 199, 654 1, 221, 839 ‘2, 329, 198 1, 384, 675 2, 576, 848 1, 487, 580 Ky 
Stone.____.-_-.--.------_---.- eee - 0 1, 324, 160 1, 878, 793 6 1, 362, 840 6 1, 929, 548 1, 525, 490 2,283,298 
Miscellaneous ?___--.---------- nnn nnn en een ee eee eee nen | eee ee ence nee 4, 555,008 |.----.-..-.--_-. 5, 981, 212 |__---.--_---_--- 7, 045, 455 S 

Total value, eliminating duplications_..._..------------------------------- weer een eee 5, 584,000 j------ ib, 677, 000 |_--.-.--.-_-_-_- 6, 745, 000 

1 Value included with ‘‘Miscellaneous.’’ 4 Value not included in total value for State. 
2 Figure obtained through cooperation with Bureau of the Census. 5 No canvass. 
3 Value of clay used in cement and heavy clay products is included here but is not 6 Exclusive of dimension basalt, value for which is included with “Miscellaneous.” Od 

included in total value for State. 7 Includes minerals indicated by footnotes 1 and 6 above. Len 

{ .



Mineral products of the United States, 1946-48, by States—Continued a 

DELAWARE 

1946 1947 1948 

Product a 

Quantity — Value Quantity Value Quantity Value 

Clay: ; . 
Products, heavy clay (other than pottery and refractories) _.......-..-.-......]..-.---.___-__.- (1 2) wane ene ee (1 2) meee e eee eee (1 2) 
Raw (sold or used)-...----.-----.---------------.---.-------..--short tons... 3 33, 942 3 $33, 088 (2 3) (2 3) (2 3) — (8) 

Sand and gravel. .__.....-___--__----- ee 0 187, 229 123, 532 235, 464 $195, 002 (2) (2) 
Stone.__----- ee 0 23, 070 57, 662 (?) (2) 36, 390 $89, 970 ie 
Miscellaneous.....-..-.......-------- en ene ene eee [eee 310, 000 |_-----_--_--_... 471,161 |-.------.-.-__-- 686, 729 | 

Total value, eliminating duplications_......._...------------------------__ |e 491,000 j---..------___- 613, 000 |------------___- 717, 000 4 
ere renee eer reer rere e eee eee reer eee eee eee eceeeeeeeeeee cerca eeeeereeeeecececceee eee ace eec eee eeeeeeeere seer eee eee eee eee ere eee SS iy 

1 Figure obtained through cooperation with Bureau of the Census. 3 Value of clay used in cement and heavy clay products not included in total value for Pi | 
2 Value included with ‘‘Miscellaneous.”’ State. TR 

, . FLORIDA oO = 
ee > 

. rd 
1946 1947 1948 bd 

Product —_—_ Or TT ra S 

Quantity Value Quantity Value Quantity Value rx 

Comment. a- nanan nena n nn neee nnn ence e nnn cneececnceenennn DATOS. (1) (1) (1) (1) (1) (1) > 
ay: 
Products, heavy clay (other than pottery and refractories)__.....-....---.--_]--.--- 22} (1 2) wen ne nee ne (1 2) woene en ne eee (1 2) e 
Raw (sold or used)... ee ---_-_--short tons_- 3 80, 379 8 $486, 791 3 96, 147 3 $527, 976 (1 3) (1 8) 

Ferro-alloys_-.-----.---_-------------------------------------------+------d0__--}_---------------]|---------------- (1 4) (1 4) (1 4) (1 4) 
Fuller’s earth._.........----.---_-- ee eee 0 (1) . (1) (1) 1) f 
Lime. ___-._..---_--.------- eee eee 0 ¢3) (1) (1) |: (1) 1) 1) 
Mineral waters....-_..-.....--------------------~--- eee eee ene] (8) (5) (5) (5) 5) (5) 
Natural gas (estimated value at wells)_-.............-.....-.......M eubic feet_- 6, 000 | 193 8, 000 258 27, 000 $1, 000 
Peat___.-..-.-.-----_-------- ee --------_Short tons__ 19,979 | 81, 832 - 42,300 126, 000 24, 750 56, 171 
Petroleum__....-.-.-....-.---- +e ee barrels__ 57, 000 (1) 259, 000 (1) 290, 000 (1) 
Phosphate rock. ..--....-_...--.--.--.--.------~..--.-..._---...-.---long tons_- 5, 005, 511 21, 017, 174 6, 482, 027 32, 920, 252 6, 539, 258 37, 732, 894 
Sand and gravel___._...-2- 2 ___.-_.._-short tons_. 1, 534, 667 1, 320, 819 2, 067, 401 1, 880, 866 2, 312, 181 2, 432, 575 
Stone_...-..---_- eee een - OL 6 2, 863, 070 6 3, 212, 135 3, 534, 010 4, 511, 894 6 4,154, 920 6 5, 115, 974 
Titanium concentrates: 

Tlmenite___.-_.-- 2-0 (1) (1) (1) (4) (1) (1) . 
Rutile__....-..--.-_--_----..--.-------.------------------------------ do. (1) (’) (1) ¢) (1) (*) 

Zircon... .....-------------- enone ne eee ee ene ne nnn -- 02. () (1) (2) (1) () (1)



Miscellaneous ?.....-------------------------------------------------------------]---------------- 5,005, 456 |.-----------.--- 6, 015, 838 |_.-------------- 8, 605, 393 . 

Total value, eliminating duplications__........----------------------------|---------------- 31, 093, 000 |-.-------------- 45, 924, 000 |_.------------.- 53, 877, 000 

Se 

0 
- 

2% 1 Value included with ‘“‘Miscellaneous.’’ 5’ No canvass. . 

&9 2 Figure obtained through cooperation with Bureau of the Census. 6 Exclusive of unclassified stone and dimension limestone in 1946, and unclassified stone 

& 3 Value of clay used in cement and heavy clay products is included here but is not in 1948, values for which are included with “Miscellaneous.” 

| included in total value for State. 7 Includes minerals indicated by footnotes 1 and 6 above. 

& 4 Value not included in total value for State. 
tT! 

GEORGIA o 

RL i 
1946 1947 1948 TD 

Product | OO 0S ae 4 

. ; Quantity Value Quantity Value Quantity Value o 

A | | | SF [00 eS 

Asbest08....------------------- eee nee nee -- e+ ---+---Short tons__ ¢) (1) () ¢ () (1) mM 

Barite.__.__.-.------------------- +--+ += ----d0---- 69, 274 $686, 583 61, 202 639, 865 62, 781 $654, 959 cq 

Bauxite._....--_-----------------------------------long tons (dried equivalent) . (4) (4) QC). () (1) () x 

Cement —-—---nnn-nnaancoecnanne soneannnrnnnnec econo scene DATES = (1) (4) (?) () (?) () ie 

ay: 
Broducts, heavy clay (other than pottery and refractories) --..--------------|---------------- (1 2) eee eee nee nnn 2 5, 667,000 |_--------------- 2 7,373, 000 > 

Raw (sold or used)__._------------------------------------------short tons... 3 1, 641, 660 310, 222, 165 31,918, 546 3 18, 486, 317 3 2, 216, 665 315, 472, 110 a 

Coal... .....-------- eee eee nnn eee ---------d0- 113, 763 , 534, 687 7, 283 39, 328 7, 000 (4) be 

Feldspar (crude). -_..--------.---------------------------------------long tons-_- C Cy) (4) (1) () 5 

Fuller’s earth. .._-.-.-----------------------------------------------short tons_. (i () (1) (1) () (i g 

Gem stoneS...-..-----------.-------.-----------~+------------- +--+ +--+ | eo eee n= (4) ------.--------- (4) wenwenee eH = =e (4) 

Gold_..-.-..------------------- =~ nee --------- =~ Oy ounces... 21 735 76 _ 2,660 19 665 iS 

Iron ore__...---------------------------------------------------------long tons__ 284, 614 613, 745 295, 992 693, 485 2738, 735 746, 818 eS 

Kyanite__......--.--------------------------------------------------Short tons_- (1) (?) penne nee ene nnn |e eee (1) (‘) 2 

Lime_.___._..___---------- eee nee -- 0 2, 691 33, 251 10, 141 110, 983 6, 141 58, 150 = 

Magnesium sulfate (from serpentine)..-.------------short tons MgO equivalent... (4) () ¢3) (1) penne nee een |e eee eee eee kg 

ica: 
Scrap... .--------------------------------------------------------short tons_. 1,092 30, 248 1, 102 22, 985 785 15, 683 = 

Sheet......-----------------------------.-------------------------.-pounds_. 17, 242 4, 004 (1) () (1) (1) 

Mineral waters--_------------.---------~---~----------------.-------+------------- (4) (4) (4) (4) (4) (4) kg 

Ores (crude), etc.: ; 
a 

Dry and siliceous (gold and silver)__-_--------.-----------------short toms__|----------~-~---|---------~------ - 130 (5) 36 (5) oO 

Peat... nnn ee nen eee een nn ne eee ee 02 8, 218 51, 286 (1) (1) (1) (1) 9g 
Sand and gravel__...-------------.----------------------------------------d0---- 893, 290 523, 102 927, 330 575, 115 985, 729 719, 771 qf 

Sand and sandstone (ground)-..-_--_.-_..---------------------------------d0_--- 4, 406 25, 993 11, 031 57, 820 11, 708 53, 570 Q 

Silver__.....---------------- ee eee enn --tTOY OUNCES__|----------------|---------------- 13 12 3 3 eS 

Slate_....--------------------------------- eee eo ne | 2 -- ----= ++ (1) ween een nena (?) ween een ene en eee (2) S 

Stone. ....------------e eee -----------Short tons__ 2, 417, 340 8, 538, 435 2, 960, 520 9, 977, 938 3, 631, 430 10,801,355 

Tale... nen nee eee eee ee enn = one ene ne ene 0-2 36, 410 380, 477 49, 441 673, 251 53, 602 624, 694 

Miscellaneous 6_.-_-.------.-.-----------..--------------.-----------------+-------|---------------- 9, 374, 762 |_.---------.---- 5, 881,151 |.-..------------ 7, 005, 481 

Total value, eliminating duplications__._-..-.-_--.--.----------------------|---------------- 30, 449, 000 |---.---.-------- 37, 037,000 |_--.------------ 42, 662, 000 

nn nS me | 

1 Value included with ‘‘Miscellaneous.”’ 4No canvass. fe 

? Figure obtained through cooperation with Bureau of the Census. 5 Not valued as ore; value of recoverable metal content included with the metals. focal 

3 Value of clay used in cement and heavy clay products is included here but is not in- 6 Includes minerals indicated by footnote 1 above. 

cluded in total value for State. 

i 
;



Mineral products of the United States, 1946-48, by States—Continued | NC 

IDAHO 
— 

1946 1947 1948 
Product Tn 

Quantity Value Quantity Value - Quantity - Value 
ees 

Antimony ore (concentrates)_............_._-___.._._..________._..__-short tons... 13, 732 $784, 489 18, 258 $3, 193, 806 15, 941 $4, 294, 790 Arsenious oxide___.....--.--.....------------ ee 0 (1) (1) £3 1) (A) (1) Bismuth....._.--------------------- ee ----------------------_- pounds... (1) (1) 1) 1) (1) (1) Cement. ween enna eee ne nnn ee nnn nnn DaTTeLS__ (2) () (2) 2) (2) (2) ay: 
Products, heavy clay (other than pottery and refractories) .....--.-.-.-.-..].---.----------- eC 3 131,000 |_.----- 3 214, 000 = Raw (sold or used) -.._---.--._..._..._...__-_________..__-.__..._short tons... 418, 696 4 24, 802 431, 920 4 33, 262 4 33, 856 4 33, 077 Copper-__..__.-_-.------- = +o nen eee eee e------- pounds... 2, 076, 000 336, 312 3, 280, 000 688, 800 3, 248, 000 704, 816 Garnet, abrasive___.....--------------.-----------_-.----.--------.-Short tons_. (2) (2) (3) (2) (2) (2) bg Gem stones. -_--__...-02.--- ee (5) we nece ee ene (5) ween eee (5) > Gold___..-_.-_-- eee eee e-- ee tLOY ounces_. 42, 975 1, 504, 125 64, 982 2, 274, 370 58, 454 2, 045, 890 ct Lead_..-.-_--_.---.--.-.--------------------------_---_---___-__--Short tons... 59, 987 13, 077, 166 78, 944 22, 735, 872 88, 544 31, 698, 752 TR Mercury........-..--------------------.-----------.---_--.._flasks (76 pounds)... 868 85, 272 886 74, 194 543 41, 534 Monazite____-.._._-...---_-.-------------_------------------------_-Short toms_.|----------...._.|.----_---_-.----|---- 40 (2) nf Ores (crude), etc.: 
Copper... .---------- n= - an nnn nn 903 (8) 3, 303 (8) 1, 383 ( > Dry and siliceous (gold and silver)._....___-.---._.-_____...____._._._do___. 256, 001 & - 765, 765 (8) 822, 378 6) es Lead ._..--------.-~-------- +e ee 0 118, 175 (8) 165, 218 (8) 253, 648 (8) oO Lead-copper-_.-.------..----------------- ee 0 119 (6) 27 (8) 5 (8) oS Zine_____--------------------.----- +a ee 0 104, 585 f 67, 183 79, 674 (8) by Zine-lead -..---.---------------.----_------------ ee -_-- d0_ 2, 407, 404 6) 2, 716, 251 6) 2, 824, 758 (8) J Phosphate rock. .....----__...--------------------------.---------.--long tons... © (3) (?) () (2) 431, 392 2, 094, 197 Pumice. __---._----.-.--------.------.--------------------.---__.-..short tons__ 108, 847 163, 515 98, 618 119, 882 79, 426 93, 602 oe Sand and gravel-_..----_-.-.-..--------._-...----__-_-----------_---_---_..d0_._- 2, 082, 874 1, 572, 088 3, 209, 766 2, 067, 891 3, 671, 033 2, 552, 224 © Silver_._..---------.----------------------------e----------__--_. roy ouNCeS__ 6, 491, 104 5, 244, 812 10, 345, 779 9, 362, 930 11, 448, 875 10,361,810 © Stone.-._----_...--------.--__---_--.------_---_--------_-.-____---Short tons__ 548, 870 568, 159 71, 044, 780 7 991, 599 1, 081, 060 1,003,858 © Tungsten concentrates. ...._-.-.----.--------short tons (60-percent WOs3 basis) __ 641 (2) 61 (2) - 86 (2) Vanadium._..__---_-.---- +--+ ------ pounds__ (2) (?) (?) (2) (2) (2) Zinc___.___--.-------------------------------_---_--------------_-----short tons__ 71, 507 17, 447, 708 83, 069 20, 102, 698 86, 267 22, 947, 022 Miscellaneous §_______.-_.-..--------------------- ee | 3, 494, 386 |.-.-.---.-.-___e “5, 180, 456 |... 1, 267, 691 

Total value, eliminating duplications._..............__---_--_--__- | 44, 444,000 |---.-. Le 66, 941, 000 |_..-__--_ 79, 330, 000 
_— ES ES EEE EEEEOeE eee 

sie hrpreeteenspaesrensetnenserevusieeeeese 

1 Figure not available. _ 5 No canvass. 
4 Value included with ‘‘Miscellaneous.”’ — 6 Not valued as ore; value of recoverable metal content included with the metals. 3 Figure obtained through cooperation with Bureau of the Census. 7 Exclusive of unclassified stone, value for which is included with “Miscellaneous.” 4 Value of clay used in cement and heavy clay products is included here but is not 8 Includes minerals indicated by footnotes 2 and 7 above. included in total value for State.



ILLINOIS 

re eee a SS SS SS SSS Sr SS SUS hss SiS SSS hiss SS SSS Ss hf i SS Ss SS 

1946 1947. 1948 

Product I RR 

Quantity Value Quantity Value Quantity Value 

Cement. een 91:3 4 \:) (ee 6, 675, 584 $11, 646, 747 7, 155, 280 $13, 219, 260 7, 573, 404 $15, 200, 723 w 
y: 
Products, heavy clay (other than pottery and refractories) _...........--_.__].---_-_--_______ 112, 812, 000 j_---.-.-_-.___. 112, 876, 000 |_...----__-_-_-.- 115, 340, 000 Ps 
Raw (sold or used)____......----_-----....--_--..---_----_-------Short tons_- 22, 325, 047 22, 248, 471 2 2,197, 240 3 2, 660, 188 2 2, 487, 633 23,061,166 

Ooal_._ 0 63, 468, 585 165, 350, 367 67, 860, 011 213, 834, 014 66, 500, 000 243, 390, 000 TR Coke... -----. eee 0 3, 192, 395 8 32, 241, 972 3, 808, 374 3 49, 267, 806 3, 675, 284 3 54,396,850 1 Fluorspar_.-_--_-.-.---.----------------=--- +--+ 2 = += -- === 10 154, 525 5, 493, 642 167, 157 6, 148, 654 172, 561 6,322,246 
Fuller's earth.._..._---..-_---.---.---_---. ee 0 33, 134 296, 637 ~ 37,740 388, 955 37, 942 410, 678 > 
Graphite, artificial__.......-...--.--------_-_----__.---.--_.---.---.-poumds__|_..-_.-------- | (8 4) (3 4) (3 4) (8 4) , he Iron, pig..---.---.----.----------------------.-----.------------_-Short tons__ 4, 359,719 | 3109, 717, 853 5, 607,680 | 8173, 679, 369 5, 508, 437 3 196, 586, 808 
Lead... ..---.----.-------.--- ee 0 3, 865 842, 570 2, 325 669, 600 3, 695 1, 322, 810 TR 
Lime. .__.--.--.--..----- nee 0 280, 051 2, 365, 455 299, 187 2, 736, 262 283, 090 3, 000, 225 q Marl, calcareous... .._.-..---.-------------------.------------------------- 0. "7, 299 7,132 (4) (4) 2, 025 1,50 << 
Mineral paints (zinc and lead pigments) .-...........-...._._._-_____....do_._. (8 4) (3 4) (3 4) (3 4) (8 4) (8 4) =< 
Mineral waters...--....------------~---------------- +--+ ene (5) ¢)) (5) (5) (5) (5) > 
Natural gas (estimated value at wells)__.___..__........_..._._._._M eubic feet_. 17, 166, 000 872, 000 17, 023, 000 1, 565, 000 14, 062, 000 1, 735, 000 bd 
Natural gasoline and allied products: nd 

Natural gasoline.......---._-.-.....------.--..--..----.---------.-gallons_- 53, 307, 000 | 3, 053, 000 47, 180, 000 4, 008, 000 45, 793, 000 5, 605, 000 
Liquefied petroleum gases. ..--...-.-........-.--___---______-___..-.--do___- 108, 253, 000 3, 390, 000 115, 324, 000 5, 043, 000 103, 202, 000 7, 864, 000 oO 

Ores (crude), etc.: bj 
Lead._..--.---.----------.------------_----.-.-_...-------------Sshort tons... 40, 059 (8) 35, 594 (8) wenn een |e 
Zinc. .......-------------------- ee 0 160, 032 (8) 70, 310 (8) 74, 567 (8) 
Zinc-lead._.--.------_-------- an nnn ene Oe 192, 342 (8) 213, 199 (8) 313, 950 (8) . 

Peat.__--.--------------------------------- 0 (4) (4) (4) (4) (4) (4) 
Petroleum.._._.-._-_..-------.---------------.-_----__---------------- barrels__ 75, 297, 000 119, 720, 000 66, 459, 000 139, 560, 000 64, 669, 000 178, 486,000 td 
Pyrites__--..-----------------------------------------.--.-.--__-___-long tons__ 1, 740 2,871 |-------._-------].-----------_.--|-------.------ a} by 
Sand and gravel....__._.--_--._..--.--.--.--..-_____-________.___.__short tons__ 16, 771, 242 11, 458, 969 16, 292, 527 13, 155, 971 17, 400, 430 15, 101, 915 > 
Sand and sandstone (ground)-__..--..-.---- 0 144, 753 1, 061, 046 198, 500 1, 614, 173 232, 971 1, 943, 284 me 
Silver_.....-__..-------.-..---------.------------.------------------ troy ounces. 2, 302 1, 860 1, 790 1, 620 4, 047 3, 663 
Stone-.__...._-----_---._--~-.--------- ee -._---__---__-_short tons__ 15, 635, 470 16, 891, 933 715, 545, 130 718, 160, 506 7 18, 583, 290 7 22, 823, 138 bd 
Sulfuric acid (basis, 100 percent) 8... ddo__ 145, 306 31, 825, 920 173, 275 3 2,315, 685 116, 773 31, 649, 285 a 
Tripoli. .....------------------------------------nee---0|. 15, 631 321, 600 14, 687 271, 115 (4) (4) g . 
Zinc. ....----------------------- +e ed 0_e 8, 798 2, 146, 712 10, 073 2, 437, 666 12, 980 3, 452, 680 qf 
Miscellaneous 9_____-__--_ en |e eee 6, 088, 950 |---.----.---.-- 11, 603, 763 |_.------ 2. 10, 012, 364 So 

Total value, eliminating duplications.......-..-.-.-----_.-_-- ee} 358, 628, 000 |_-.----.---_ ee 436, 770, 000 |... ee 523, 422, 000 = 
eo a nnn ccc ne ac nT LLL 

1 Figure obtained through cooperation with Bureau of the Census. 8 Not valued as ore; value of recoverable metal content included with the metals. 4 
$ Value of clay used in cement and heavy clay products is included here but is not 7 Exclusive of dimension sandstone in 1947, and sandstone in 1948, values for which 

included in total value for State. are included with ‘‘Miscellaneous.’’ 
3 Value net included in total value for State. 8 From zinc smelting. 
4 Value included with ‘‘Miscellaneous.’’ 9 Includes minerals indicated by footnotes 4 and 7 above. 
5 No canvass. oe 

Oo



Mineral products of the United States, 1946-48, by States—Continued ~ 
| ae INDIANA _ - — 

1946 1947 1948 

Product oe |-s- eh a 

_— Quantity Value Quantity Value - Quantity Value oy 

COME. - nna nn nnn nnn nn nnn nanan antes cnn nnn cn nc conecnns Dares. - (1) Q) (1) (1) (1) (1) : 
ay: ~ 
Products, heavy clay (other than pottery and refractories) ......------------|---------------- 2 $7,845,000 |-..--------.----| 2 $10,377,000 |.....-..--.-...- 2 $13, 199, 000 
Raw (sold or used)__.--.-.---.-.-.._----..-.-------.-------.----short tons__ 3 983, 669 31, 004, 877 31,181, 878 31,354, 908 3 1, 210, 025 3 1, 286, 051 

Coal. __ eee ee ee -d0-- 21, 696, 947 56, 612, 162 25, 449, 097 82, 019, 363 22, 500, 000 89, 550, 000 
Coke_._.__--------- eee ----0---- 6, 651, 567 4 59, 312, 827 8, 785, 687 4117, 614, 296 8, 584, 225 4 125, 355, 310 S 
Ferro-alloys_____.------------------------ eee ee nee enn O_o --------]----- ee (14) (1 4) (1 4) (1 4) 2 
Tron, pig._----_-.--------_._----...-.--------.-------.--------------------d0_--- 4, 823, 257 4 122, 786, 881 6, 385, 503 4 195, 211, 140 6, 496, 421 4 245, 945, 553 br} 
Lime. ____--- ee 0 (1) (1) (1) (1) (4) (1) to 
Mar], caleareous.......-....----------------- +e 0. 38, 175 19, 080 27, 412 19, 666 15, 839 17, 031 > 
Mineral paints (zine and lead pigments) __..__----------------------------d0_-_- (14) (1 4) (14) (14) (1 4) (1 4) ae 
Mineral waters...._-_------------------------ eee eee (5) (5) (5) — (5) (5) Ta 
Natural gas (estimated value at wells) __..--..--_-.-....._......._M cubic feet__ 1, 094, 000 113, 000 877, 000 80, 000 553, 000 54, 000 
Peat__.____._____--___ ee -e_-_----------_Short tons_- 676 3, 124 3, 957 14, 760 2, 288 | 11, 576 bd 
Petroleum_____._.-.__.-----_----------------_-- ee -_e------_ barrels_- 6, 726, 000 10, 690, 000 6, 095, 000 12, 800, 000 6, 710, 000 18, 647, 000 co 
PYriteS__.- 2 - on noone nner eens eneeenoeee--_long tons.- e (1) 821 2, 658 470 1,551 & 
Rubbing stones and whetstones, etc...._..--...--.---.-.-.--------.-short tons__ 1) (1) (1): (1) (1) (1) ou 
Sand and gravel__-.....-..--.-.---.-._..---.----~---.---.-----------~----d0__-. 8, 752, 267 5, 656, 047 9, 231, 649 6, 687, 082 9, 439, 358 7, 091, 922 w 
Stone. . eee Oo noe 5, 767, 430 9, 950, 338 65,589,550 | 6 11, 254, 020 6 6, 574, 390 6 14, 989, 239 S 
Sulfuric acid (basis, 100 percent) 7_....._-.--------..-.-__-_..-_-_.--.--..-.d0--.- (i 4) (4) (1 4) (1 4) (1 4) (1 4) bx 
Miscellaneous 8..-__.-.-_____-___-- ee eee ee een | eee nee 18, 169, 228 |_-----___ 23,171,979 |-.-------------- 26,370,390 

Total value, eliminating duplications... ----------2--wen2neeeennnennnen [ene eee 107, 479, 000 |...-..-----.-.-- 143, 298, 000 |----.---.-.---~.- 166, 803, 000 5 

SS EE ee eer ee ee eee eee reer ree eee eee eases eee anne enna een ae = 

1 Value included with ‘‘Miscellaneous.” 5 No canvass. ; ; ~ 
4 Figure obtained through cooperation with Bureau of the Census. 6 Exclusive of sandstone in 1947-48, values for which are included with ‘‘Miscellaneous.”’ : 

_ 3 Value of clay used in cement and heavy clay products is included here but is not . 7 From zinc-roasting operation. 
included in total value for State. 8 Includes minerals indicated by footnotes 1 and 6 above. 

4 Value not included in total value for State.



IOWA — 

1946 1947 1948 eS 

Product I I . 

Quantity Value Quantity Value Quantity Value 

Cement. one enw ene en nee eee en wn wen eee ee eee nnn ence nee Darrels_. 6, 145, 326 $11, 312, 627 6, 155, 670 $12, 054, 420 6, 835, 578 $14, 424, 526 TH 
ay: Ky 
Products, heavy clay (other than pottery and refractories)_.-__..._-..-.--.---|_--..-------_--. 17,095, 000 |..--.----.--___- 18, 526,000 |_-..--------_-_- 19, 142, 000 > 
Raw (sold or used)_...--.-.-...--.---------.-_-_--_--__________short tons_- 2 696, 704 2 620, 916 | 2 896, 574 2 788, 795 2 893, 403 2 801, 710 ey 

Coal.___.--.-------------- eee - 0 1, 788, 133 6, 573, 400 1, 684, 055 6, 428, 832 1, 750, 000 (3) on 
Ferro-alloys__--_-.-..--.--.---- ~~ dO (3 4) (3 4) (3 4) (3 4) (3 4) (8 4) J 
Gypsum (crude)._._-_.__------.--------_-- ee 0 560, 094 1, 172, 500 656, 982 1, 677, 217 729, 880 1, 753, 545 ms 
Mineral waters._...-.....-._-.--_---___-__------- eee 6) 6) (5) (8) (5) (5) C2 
Peat. .._..----------------------------------------------------------Short tons_ (3) (3) (3) (3) (3) (3) e 
Sand and gravel. ..-..--...-------- ee 0_ 7, 938, 572 3, 059, 792 6, 473, 087 2, 795, 887 8, 039, 601 3, 729, 488 
Stone___.-_...------- ee 0 5, 162, 540 6, 646, 273 5, 586, 460 7, 385, 436 6, 387, 620 8, 332, 682 M 
Miscellaneous 6_____..-.---.--.----.--- eee |e 6, 129, 222 |__--.---- | 7, 906, 208 |_.------.---..-. 18, 327, 158 qt 

Total value, eliminating duplications......._-.-......----_--___---_- |e 35, 957, 000 |_.----..-----__- ~ 38, 951, 000 j---------- 45, 129, 000 : 

nnn nnn nrrrennnnnrnrneeeeeeeeeeeeeeeeeeeeeeeee eee a a a AE SSS SS so ch 9s ia re > 

1 Figure obtained through cooperation with Bureau of the Census. 4 Value not included in total value for State. ps0] 
4 Value of clay used in cement and heavy clay products is included here but is not 5 No canvass. bd 

included in total value for State. 6 Includes minerals indicated by footnote 3 above. 
3 Value included with ‘‘Miscellaneous.”’ © 

KANSAS ty 

TO 
1946 1947 1948 B 

Product 7 I I I tJ 

Quantity Value — Quantity Value Quantity Value eu 
| SSF ce 

CeMONL . .-------------nnn nnn nnn enna nnnnnnnnnnnnncancne bATTeLS. 16, 894, 353 1 $11, 574, 910 17, 208, 147 t $13, 017, 277 17, 930, 965 1 $16, 188, 379 bg 
ay: 
Products, heavy clay (other than pottery and refractories)__......--...__--__]__-_------_--___- 22,771, 000 |.-.-----..2_ Le 2 2, 229, 000 |_.----..----__-- 2 3, 050, 000 3 
Raw (sold or used)_._.-._-.------.-----_-________-__._______-____-short tons_. 3 464, 033 3 283, 350 3 535, 777 3 376, 961 3 587, 485 3 444, 822 og 

Coal____-_.-.----------- ee --- 0 2, 493, 385 6, 931, 152 2, 744, 534 9, 165, 208 2, 615, 000 10, 068, 000 q 
Gypsum (crude)-.-__...----_------_---------------------------------------d0_..- (4) @) (4) (4) (4) (4) Q 
Helium... ..-.---...--------------- ee cubic feet__ 5 2, 909, 980 § 37, 742 |_--------.-_-~-|-----~---------- |---| rH} 
Lead___.-_..-.-----.---------- ewe -_Short tons_- 6, 445 1, 405, 010 7, 285 2, 098, 080 8, 386 3, 002, 188 onl 
Mineral] paints (zinc and lead pigments) .____.._______-__-____-_-.___.__.___do____ (4 8) (4 6) (4 8) (4 8) (4 8) (4 6) So 
Mineral waters_...._-..-----------2----ceee sone (7) (7) (7) (?) (7) () 4 
Natural gas (estimated value at wells)...............-_-._....____._-___M cubic feet__ 165, 725, 000 8, 286, 000 209, 321, 000 10, 598, 000 245, 189, 000 12, 235, 000 
Natural gasoline and allied products: 

Natural gasoline........__--.-.-..--.-----.-----_---_-------_----__- gallons. — 63, 666, 000 2, 455, 000 71, 547, 000 38, 827, 000 73, 348, 000 6, 051, 000 
Liquefied petroleum gases_...-.-_..--...------- doe 18, 925, 000 467, 000 27, 648, 000 978, 000 28, 617, 000 1, 731, 000 

Ores (crude), ete.: 
Lead_....--.---..--------------------~-...--------------..---..-short tons_- 3 (8) 774 (8) 64, 063 (8) aN 
ZinC_-.--.--------------------------- ed 0 1, 893, 101 (8) 1, 910, 215 (8) 1, 426, 828 (8) Or 
Zinc-lead . __------..---.------.----.--~------------.----------- doe 2, 401, 221 (8) 1, 737, 658 (8) 768, 905 (8)



Mineral products of the United States, 1946—48, by States—Continued eS 

KANSAS—Continued 

, ) | 1946 1947 1948 
. Product TT 

Quantity Value Quantity Value Quantity Value | 

Petroleum.____-.--.-.-.----------------.---------- + -------__ barrels__ 97, 218, 000 $138, 050, 000 105, 132,000 | $202, 900, 000 110, 833, 000 $287, 833, 000 
Pumice___.--_---.-----.. +--+ ------_-._Short tons__ 35, 466 105, 084 (4) (4) (4) (4) 
Salt_.-...------- 2 eee 0 815, 018 4, 014, 919 904, 398 4, 684,406 | 831, 756 4, 960, 828 
Sand and gravel_.._...._-..-.__---_-------.-1-.------2 ee -e--- -d0ne 4, 443,.086 2, 505, 822 4,351, 920 2, 330, 435 5, 083, 083 2, 748, 765 
Stone.______-_-----------.----- +e 00 3, 653, 640 3, 908, 588 4, 792, 850 4, 867, 789 5, 315, 680 5, 481, 190 ie 
Zinc._.-.-------_-_---- ene ee dO 47, 703 11, 639, 5382 41, 497 10, 042, 274 35, 577 9, 463, 482 A 
Miscellaneous 9_____--.----------------------------------- n-ne enn enn [ene nnn nee 5, 044, 818 |-..----.---_---- 8, 149, 874 |..--.-..------.- 9, 749, 851 2 

Total value, eliminating duplications... ._.---.-.-.----------------------_-|_--------------- 194, 663,000 |..-----...-----_ 267, 046, 000 |---.---.--.-_-.. 363, 362, 000 E 

: a — > rr enn eee c reece ener eee ec ccna a a so a ee Ge TGA 

1 Exclusive of natural cement, value for which is included with ‘‘Miscellaneous.’’ § Figure covers fiscal year ended June 30 of year stated. i 
4 Figure obtained through cooperation with Bureau of the Census. 6 Value not included in total value for State. . 
3 Value of clay used in cement and heavy clay products is included here but is not 7 No canvass. ; = 

included in total value for State. 8 Not valued as ore; value of recoverable metal content included with the metals. 
4 Value included with ‘‘Miscellaneous.”’ * Includes minerals indicated by footnotes 1 and 4 above. Ps 

KENTUCKY | x 
—— 

Oo 
1946 1947 1948 A 

Product TT —_ 

Quantity Value Quantity Value | Quantity Value co 
i 

, 00 
Asphalt (native) ......---.---...------....------------------.---...-short tons_. (3 ¢)) ¢)) (3 (4) £3 
GQLteMt. --— nooo naan annnnnnnnnnennennnnnnnnnannnannnennnnnnnnnnnann= DAITElS (i (1) () 1 (1) 1) 

ay: 
Products, heavy clay (other than pottery and refractories) __.----.---.-..-._|_--.-0-.22 ee 2 $1,971,000 |---..-..-...---_ 2 $2, 649, 000 |_----...-.-_--_- 2 $2, 998, 000 
Raw (sold or used)..----------...-----.-..---.-.--..............short tons__ 3 735, 345 3 2, 746, 906 3 787, 795 3 3,306, 236 8 802, 088 3 3, 509 462. 

Coal. ..-----------------------~..-------------- ee 0 66, 552,977 227, 154, 114 84, 240, 682 372, 128, 151 82, 000, 000 444, 440, 000 
Coke. ..__..--.---..-~------ 2-0 (14) (1 4) (14) (14) (14) (14) 
Fluorspar.__..-----.--.------------.------------------------------ ed. 63, 143 1, 889, 454 90, 256 2, 713, 508 |. 84, 889 2, 663, 377 
Iron, pig-..-.--.....-----.--.---------------------------- +--+ -- === -- 0. 624, 174 (1 4) 661, 925 (34) 799, 287 (4) - 
Lead... ----- ona ennencnnnnenneeneneennonncecnenecnneceeenenesenaee-----d0----| 95 20, 710 214 61, 632 : 216 77, 328 
Mineral waters_-_-----.------------.--------------------------------2------------ (5) (5) (5) (5) 6) (8) 
Natural gas (estimated value at wells) ..........-.....--..--...-..M cubic feet__ 70, 396, 000 10, 426, 000 96, 459, 000 14, 430, 000 70, 095, 000 12, 897, 000 . 
Natural gasoline and allied products: a 

Natural gasoline__..._.._.--_-.-.-------.---.------------------------gallong.. 9, 062, 000 472, 000 9, 577, 000 656, 000 10, 182, 000 953, 000 - 
Liquefied petroleum gases_.__._...-.--...---..-----------.----------.d0_... 44, 800, 000 986, 000 50, 136, 000 1, 304, 000 56, 407, 000 1, 683, 000



Ores (crude), etc.: oo, 
Lead___.--.------------- nnn nn nnn eee se cece cezcces.- Short tons.._|--2:2222-----~.|2aan22+--------- 801 (8) ewww ewe ee ewan nnn | oe ee ee nn eww eee 

TANG... . nnn ree eee eee eee eee ee ee en nee nee e ee ~~ = 0 15 (6) weee een ee eee een |pn nnn e neon 10, 351 (8) 

Zinc-lead___..------------------ eee eee n nen eee en - - - ---------0--- 12, 255 (8) 18, 999 (8) 35, 323 (8) 

Petroleum__.__.--------------------------------------------------------barrels__ 10, 578, 000 17, 030, 000 9, 397, 000 19, 830, 000 8, 551, 000 23, 703, 000 

Sand and gravel_.._-------------------------------------------------Short tons_- 2, 163, 734 1, 802, 063 2, 454, 492 1, 997, 368 2, 066, 993 2, 068, 780 

StON0 nnn wre eee een eee ene eee 0. 74,745, 560 7 5, 205, 820 7 4,990, 170 1 5, 875, 574 6, 154, 950 7, 598, 309 

ZiNC. eee eee eee ee eee eee eee eee nee eee - 0 - 314 76, 616 508 122, 936 639 169, 974 

Miscellaneous 8.._._..---------------.--..-----------..------ == 2 o-oo 23, 208, 326 |_--------------- 32, 490, 343 |-..------------- 50, 988, 076 

eee a a | ners mmemens, OFF 

Total value, eliminating duplications__...._-_-----.-----------------------|~--------------- 272, 558, 000 |---------------- 428, 507,000 |.-----~--------- 506, 249, 000 o 

a 

bt 

1 Value included with “Miscellaneous.” 5 No canvass. wh 
2 Figure obtained through cooperation with Bureau of the Census. 6 Not valued as ore; value of recoverable metal content included with the metals. et 

3 Value of clay used in cement and heavy clay products is included here but is not 7 Exclusive of unclassified stone in 1946, and dimension limestone in 1947, values for oS 

included in total value for State. which are included with ‘‘Miscellaneous.” ~ 

4 Value not included in total value for State. 8 Includes minerals indicated by footnotes 1 and 7 above. Et 

| LOUISIANA a | wn 
OTe 

a 
a aq 

1946 1947 1948 , 

Product $< | rh vO — 

. Quantity Value Quantity Value Quantity Value a 

en 
TL 

| ae ened LS | A ee TCS | RL CC TD, 

Cement. anne a2nn-nnnnnnnecnennnnnonennnnsoneosecrensanrcatacaascaens DATES - (1) (1) (1) (1) (1) ©) S | 

ay: 
Products, heavy clay (other than pottery and refractories) ._--_.--------------|---------------- 2 $857,000 |-.-------------- 3 $915, 000 |------.--------- 2 $1, 115, 000 2 

ume (sold or used)..__--..--------------------------------------Short tons. ‘ 178, 331 ‘ sil, 526 3 215, 199 8 153, 236 3 248, 870 3194, 956 B 

0. ee eee eee eee en eee nee en nee ee nen eee nn nn 0-- wo ec eee eee enn| pence eee e ne nnn pene een enn n ne nne | ene e eee nnn nenne 

Mineral waters.....-..----------------------------------~------ == 2a nnn een (4) (*) (4) (‘) (4) (*) ts 

Natural gas (estimated value at wells)._-..-----------------------M cubic feet_- 525, 178, 000 18, 591, 000 581, 398, 000 21, 221, 000 686, 061, 000 26, 482, 000 eg 

Natural gasoline and allied products: - 
is 

Natural gasoline and cycle products.__._.-------.-------------------gallons__ 448, 375, 000 16, 636, 000 481, 748, 000 26, 777, 000 526, 736, 000 46, 003, 000 Ee 

Liquefied petroleum gases.._....------------------------------------ --d0__-- 118, 421, 000 4, 243, 000 147, 097, 000 7, 090, 000 179, 442, 000 11, 215, 000 

Petroleum_...._...--------------------- eee eee -----------barrels_. 143, 669, 000 207, 710, 000 160, 128, 000 $21, 130, 000 181, 181, 000 474, 848, 000 hg 

Salt_._.._-.---- ee eee ee eee eee eee nee +--+ += -Short tons... 1, 846, 522 4, 612, 359 1, 955, 382 5, 898, 828 2, 223, 249 6, 444, 751 bg 

Sand and gravel. ._.._.-.-..-..-------------------------------------------d0_.-- 3, 385, 097 3, 080, 215 § 4, 055, 834 5 4, 277, 499 5 4, 319, 420 5 5, 204, 046 oO 

Stone0....-.--- ee nee eee eee eee eee een een e eee 0. (1) (1) 892, 110 827, 184 > (1) () oS 

Sulfur______._-.---------------------- eee eee +--+ ------ long tons... 940, 126 15, 042, 016 862, 278 14, 658, 726 1, 005, 711 18, 100, 000 cq 

Miscellaneous 6_...._..--_...-.-.-------_-------------------------------- en |] oe ene enn ne 3, 095, 648 |---------------- 2, 780, 789 |-.---..--------~-- 3, 990, 928 €2 

Total value, eliminating duplications__.....-..--.-.-----------------------|----------------| 278, 882, 000 |----------------] 405, 876, 000 |---------------- 593, 403,000 & 

UE TEEEIEISEESESSSSIESSESISINS:SnSS SS 
ae 4 

1 Value included with ‘‘Miscellaneous.”’ 4 No canvass. " 

2 Figure obtained through cooperation with Bureau of the Census. ’ “Commercial.” Value of “Government-and-contractor”’ included with ‘Mis- 

3 Value of clay used in cement and heavy clay products is included here but is not cellaneous.”’ 

included in total value for State. . 6 Includes minerals indicated by footnotes 1 and 5 above. 

“J 

~ 4 

’ 
;



Mineral products of the United States, 1946-48, by States—Continued Ra 

MAINE 

ne 

1946 | 1947 1948 

Product A | 

Quantity Value Quantity Value Quantity Value 

Beryllium concentrates_.......--..---.----------..-.---.------------short tons__]_...------------]_.-------- (?) (?) (1) (1) 
Gement. wenn nnn eee e eee -- Darrels__ 835, 736 $1, 602, 127 955, 498 $1, 970, 186 1, 176, 051 $2, 754, 568 ay: . 

Products, heavy clay (other than pottery and refractories) .._..--..--_-----.|-__.-__.--__-___. 2 191,000 |-..--...----___. 2 286, 000 |-..---------_-__ 2 416, 000 
Raw (sold or used)..--..--..-..---.----..-.--.--------._-------Short tons_. 3 19, 128 3 13,377 3 20, 865 3 18, 865 3 26, 906 3 24, 552 

Columbium ores___.--.---.--------------------------------------------pounds__|_.-----.--------|-- 100 ¢3) 5 Feldspar (crude)_.-..---.-----.-.--------_--.---.--.--..----. ---_.-.-long tons-- 18, 922 110, 237 16, 898 97, 565 18, 774 130, 486 2 
Gem stones. _...-.----.-.----------- eee ee ee |e (4) wann-n eee eee (4) ween eee (4) tj Lime__..__.----.--~-------+----------------------- +e ------------Short tons._ (1) (1) (4) (4) (1) (1) kd Lithium minerals__._.....--..-.._.-..----.------------------------------d0_- ee () (1) wane nnn n-ne] ee (1) (1) > Mica: . wy Scrap___.-----------..----------- eee -- 0 24 607 18 460 (1) (1) M Sheet. _..-..--------------------.----------------.--_-_-.----.----pounds.- (1) (4) 4, 393 686 {---.------2-.|--e--- ee Mineral waters.__...-.-------..------.---- (4) (4) (4) (4) (4) (4) re 
Peat..__.---------------------.----------------.--------------_----short tons__ 22, 522 92, 710 2, 647 72, 875 1, 100 29, 699 cs] 
eand and gravel. __------------.-----------------------------------d0__-- 2, 834, 360 a” 308 3, 777, 147 pt 377 5 496, 355 ayn’ 765 Bs ate... ee | wenn wen nen nnn 
Stone-__------------- ee e-------_--_---.--_--short tons_. 6 147, 680 8 927, 588 6 158, 150 6 1, 557, 978 288, 760 2, 021, 085 w Miscellaneous ?_____.____---.---_---~-------------enneenee | eeeeeeeee 639, 183 |.--.-------.--.. 821,992 |_--...--..-.---- 2, 843, 678 oS 

Total value, eliminating duplications......._-.....-....------------__ |e 4,389,000 |...--------.-... 6, 049, 000 |-...--..------.. 8, 482, 000 A 
ee CC A CE Te TR ssa ene snnsrpenrnitannneeerss, —_ 

1 Value included with “Miscellaneous.” 5“Commercial.”” Value of ‘‘Government-and-contractor”’ included with ‘“Miscel- co 2 Figure obtained through cooperation with Bureau of the Census. ; laneous.’”’ . - 
3 Value of clay used in cement and heavy clay products is included here but is not 6 Exclusive of basalt in 1946 and unclassified stone in 1947, values for which are included oo included in total value for State. with ‘‘Miscellaneous.’’ 
4 No canvass. 7 Includes minerals indicated by footnotes 1, 5, and 6 above.



MARYLAND | 
ec TPs enya 

1946 1947 1948 

Product TT | I . 

Quantity Value Quantity Value Quantity Value 

Cement. ween ee nn nn nen nn nnn nnn nn nnn ene een nee Darrels__ (1) (1) (1) — Q) (1) (1) Ps 
ay: 

° Products, heavy clay (other than pottery and refractories) ......----.------_|_---------.-___- 2 $2,164,000 |--..---_---_-__- 2 $3, 153,000 |----.------.___- 2 $3, 469, 000 op 
Raw (sold or used)...--.-------..-----.--._-..__..-_---______-__short tons_. 3 402, 232 3 497, 279 8 602, 634 3 908, 755 3 589, 864 3 972, 428 FS 

Coal....---..--.-----------------~------ ee 0 2, 002, 545 8, 290, 782 2,051, 282 9, 836, 825 1, 596, 000 (1) — 
Coke_._.-..---------.--- ee 0 1, 661, 606 (1 4) 1, 975, 201 (1 4) 2, 147, 787 (i 4) Q 
Feldspar (crude) _---.----------------------------.-------------------long tons__}.-..-..2---2--_|------- ee (1) (‘) wan---------- === |e -e- een > 
Iron, pig. ----------------------------------------.-_--__-.-.-_--_-.--short tons_- 1, 945, 852 (1 4) 2, 408, 230 (14) 2, 805, 936 (14) 
Lime. _...------------------------ eee ee 0 83, 580 692, 262 71, 892 673, 241 69, 032 654, 635 mM 
Mineral waters....-..------.---.------------------ =e (5) (5) (5) (5) 3 (5) Ct 
Potassium salts.._-----...-----------.------------short tons (K20 equivalent) __ (1) 63 3 (1) (1 (1) 
Quartz____.------------------_--------------------------------_-_--.-short tons__ (1) 1) 1) (1) (1) (1) 
qand and gravel. _.------.--------.----.----.---------------~-------~-----do___- 4,001,071 3 120 103 4, 624, 094 “ye 554 5, 833, 559 658 041 

ate___._.-.------------------- eee |e ~--------- =e nee ---------------- 
Stone.___--_.----.-------- eee t---------------_-_-_-_short tons__ 6 1, 715, 120 8 2, 622, 618 8 1, 552, 610 6 2, 416, 393 1, 874, 270 3, 115, 196 bd 
Tale and ground soapstone... _...-.-.-----.-------.--.------------_--.---do____ (1) (1) (1) (1) (1) (1) Ke 
Miscellaneous ?___--_----.--.-------------- + - ene | eee 68, 301, 982 |.--.--.------... 98, 977, 584 |---..._ 2 152, 845, 775 ° 

Total value, eliminating duplications__......._.....--..-.-_..-..--.-------_|---------------- 21,991,000 |_------_-._____- 26, 125,000 |.-.---.---_-____- 27,922,000 ‘3 

a 
1 Value included with ‘‘Miscellaneous.’’ § No canvass. rt 
4 Figure obtained through cooperation with Bureau of the Census. 6 Exclusive of crushed unclassified stone in 1946-47, values for which are included with Z 
8 Value of clay used in cement and heavy clay products is included here but is not “‘Miscellaneous.”’ By 

included in total value for State. 7 Includes minerals indicated by footnotes 1 and 6 above. a 
4 Value not included in total value for State. e 
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Mineral products of the United States, 1946-48, by States—Continued a 

MASSACHUSETTS ; 
Reese eee eee e reese eee rere ee eee eee eee eee ee neee ee eee eee ee eee eee ee eee ee eee eee eee eee eee eee 

1946 1947 1948 

Product OOO x s OD 

Quantity Value Quantity Value Quantity Value 

Clay: . 
Products, heavy clay (other than pottery and refractories) _......--.-.---.-.|..--------_-_--- 1 $1, 235, 000 |_-.-..--____...... 1 $1,380,000 |.-...-....----.- 1 $1, 364, 000 

. Raw (sold or used).-....----.--------.--.-_-_---_--..---._.._---Short tons__ 2 100, 021 2 81,359 2 132, 109 2110, 777 2 137, 069 i 112, 636 
Coke. .__-.--...------.-----_-------------.------.-------------------------d0_ 1, 046, 267 (3 4) 1, 196, 010 (3 4) . 1, 056, 701 (3 4) 
Iron, pig.._.--.---.---.-.---------.--------- +--+ - 0 9, 878 (3 §) 203, 844 (3 4) 140, 575 (3 4) ie 
Lime_-___----_--- nnn eee. 0 117, 709 1, 186, 428 113, 420 1, 276, 693 112, 271 1, 302, 251 re 
Mineral waters_._....--..--- eee ee ence nen enn (5) (8) (5) (5) (5) (5) 2 
Peat__...-------.---- ee ---------Short tons... 860 9, 725 820 11, 000 - 441 6, 188 Esl 
Quartz_____----_----- ee - 0 829 7,715 | 1,019 9, 185 792 7, 288 bg 

Sand and gravel____.---. ee 0 4, 641, 685 2, 909, 784 4, 942, 920 3, 511, 855 5, 500, 350 4, 418, 132 > 
Sand and sandstone (ground) -----..---..---.-.._----.--...----------..~-~--d0_... 2, 000 10, 000 1, 944 11, 628 2,150 14, 000 = 
Stone... .-....-----..-.--- ee 0 6 1, 976, 180 6 4, 135, 238 6 2, 565, 960 6 5, 644, 821 6 2, 367, 140 8 6, 592, 952 TR 
Miscellaneous ?7___......-.--.-.---- eee | eee 12, 144,465 |------ - 23, 397,472 |_.....-..---...- 21, 290, 038 7 

Total value, eliminating duplications..._...___.._____._..--_---------------|_--------------- 9, 745, 000 |-_---_-._______. 11, 859, 000 j_---.------..__ 13, 844, 000 B 

1 Figure obtained through cooperation with Bureau of the Census. 5 No canvass. . w 
2 Value of clay used in cement and heavy clay products is included here but is not 6 Exclusive of sandstone and unclassified stone in 1946 and crushed sandstone in 1947- o 

included in total value for State. , 48, values for which are included with ‘‘Miscellaneous.’’ © 
_ 8 Value included with ‘‘Miscellaneous.”’ t Includes minerals indicated by footnotes 3 and 6 above. A 

4 Value not included in total value for State. 
— 

© 
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00



MICHIGAN 
a 

1946 1947 1948 

_ Product re 

Quantity Value Quantity Value Quantity Value , 
Es mw 

Ke 
Bromine..._..-_-.---.--.--.------.--------~.-------------------------- pounds... 14, 541, 585 $3, 736, 118 18, 802, 636 $5, 054, 787 17, 666, 243 $5, 435, 940 > 
Calcium chloride.......----.-.-.-----...-..-....---_.---______-_-.--short tons__ () (1) (2) (4) (2) (2) ry 
Cement. een nn nen eee een eee eee eee enn DTTEls.. 9, 974, 692 16, 727, 145 10, 470, 766 18, 868, 187 11, 116, 911 23, 583, 001 on 

ay: 
Products, heavy clay (other than pottery and refractories) _............._.-.|_-------_-_.___- 22, 962,000 |--...----_--____ 23, 240,000 }_...-------_____ 23, 764, 000 a 
Raw (sold or used).-.-.-_-....-.-...-._.__-.__-__.___________.__short tons_. 31,198, 563 3 844, 576 31, 182, 884 3 864, 465 31,308, 170 3 985, 740 CQ 

Coal__._-....---------_--..----------~----.------.----_-------------------d0_ 79, 990 516, 043 14, 013 107, 667 14, 000 ¢3) Bi 
Coke-......_...---..----------- eee -- 0 2,499,664 | #26,191, 476 2, 818, 941 432, 406, 972 2, 849, 601 439, 637, 987 
Copper-..--.------------.------.----------.-_---_-------------------.- pounds__ 43, 326, 000 7, 018, 812 48, 368, 000 10, 157, 280 55, 554, 000 12,055,218 xy 
Gem stones. -_...-----_.------ ene eee ene (5) en (5) ween eee eee ') | Cc 
Gypsum (crude) -...-..-----.-.-------.-----.---..-...-....---------short tons_- 1, 120, 070 2,171, 979 1, 031, 157 2, 760, 825 1, 309, 331 3, 617, 868 

on: 
Ore. - 2 eee eee een tons. 8, 477, 425 28, 297, 890 12, 965, 482 46, 782, 975 12, 896, 478 58, 246, 591 : 
Pig... 2 -----Short tons... 1, 363, 950 4 37, 081, 447 1, 388, 402 (4) 1, 534, 911 (i4) > 

Lime. ._-_.-.---------------- +--+ 0 (2) (1) (1) (1) (2) () aw 
Magnesium.___..-...-.---.---__--___- 0 362 148, 500 |-_--__--_ |e | rdf 
Magnesium compounds (from well brines) 6......._-short tons MgO equivalent. 61, 347 3, 136, 998 81, 700 3, 034, 000 34, 500 3, 577, 000 
Manganiferous ore.___--.--._--_.-__-____--.--_-__-----.------------short tons__ 1,952 (1) eneeenen nee ee] ene eee]. [-eeee---e-----ee i OF 
Marl, calcareous.......------------- ene nee ee 0 (1) (1) 4,050 | — 8,000 |-_..---.-------. |---| 
Mineral waters._.------------.---------.---.---- eee (5) (5) (5) (5) (5) (5) 
Natural gas (estimated value at wells) ......................__.__.M cubic feet_. 20, 879, 000 2, 681, 000 18, 812, 000 2, 386, 000 14, 981, 000 2, 195, 000 
Natural gasoline and allied products: . . 

Natural gasoline___...._-..---..---.-.-.--_.-.-----.---.---.-.-.-..-gallons__ 4, 624, 000 216, 000 3, 658, 000 248, 000 2, 471, 000 238, 000 ts 
Liquefied petroleum gases. .__..._--..-.-_----_____________-_----_-____-do___- 7, 713, 000 210, 000 629, 000 17, 000 46, 000 3, 000 

Ores (crude), etc.: Copper._....------_---__--__-__.---._.-........-short tons__ 4,719, 994 (* 5, 129, 774 €) 4, 490, 236 ©) mS 
Peat_...-----------------.----------- eee - 0 8, 620 122, 250 (1) (2) 12, 425 154, 500 Bi 
Petroleum... ........--.---.------ eee -e---_-___-__ barrels... 17, 074, 000 27, 660, 000 16, 215, 000 34, 540, 000 16, 870, 000 47, 860, 000 
Potassium salts--.--.-----------------------------short tons (K:0 equivalent) __ (1) @) GQ) (1) (1) (4) hy 
Salt_.-.-.-------..-------- ee -Short tons. 4,334, 202 15, 711, 074 4, 447, 269 15, 043, 057 4,387, 879 16, 265, 743 mS 
Sand and gravel. .....--.---.------- 0 15, 593, 456 8, 939, 969 16, 845, 431 10, 758, 243 20, 671, 078 14, 071, 712 oO 
Silver_......-------.------------------------.--.------------.-__ troy ounces_.j- of 3, 089 2,796 |...-------------]---------------. 
Stone. ._-..---.---------------_----- ee ----_---- Short tons__ 15, 482, 320 9, 971, 003 18, 600, 370 12, 601, 288 8 19, 704, 150 8 14, 620, 527 aq 
Miscellaneous ®...__.-_----- en |e eee 3,011, 741 |------- 48, 708,921 |--.---..---.-__- 51, 146, 698 Q 

eerie | teenie ener ean | ee enanaenp eer enprtreeemny | onenetteennrnis fmerereretreeeetnes  f eeenyenennapstrerrenrear yey | 

Total value, eliminating duplications-.....__..---.------.-----------------|----------------| 183, 310,000 |.......-.-....._] 169, 597,000 |_-----.----_-__- 205,954,000 
© 

ca a a a a SS TS A 2 a A ERIE A 

1 Value included with ‘‘Miscellaneous.”’ 6 Data for 1946 not quite comparable with those for 1947 in that the former are ona 
2 Figure obtained through cooperation with Bureau of the Census. gross-Weight basis and include some compounds made from dolomite in combination with 
3 Value of clay used in cement and heavy clay products is included here but is not well brines. Figures for 1947-48 are partly estimated. 

included in total value for State. 7 Not valued as ore; value of recoverable metal content included with the metals. 
4 Value not included in total value for State. 8 Exclusive of basalt, value for which is included with ‘‘Miscellaneous.”’ 
§ No canvass, " ® Includes minerals indicated by footnotes 1 and 8 above. or 

_



Mineral products of the United States, 1946—48, by States—Continued Ne 

MINNESOTA 

1946 1947 1948 

Product ll gg 

Quantity Value Quantity Value Quantity Value 

Cement. nee 67:5 9 i>) (: a (1) (1) (1) (1) (1) (4) 
ay: 
Products, heavy clay (other than pottery and refractories) __.....-..-------.|---.--..-------- 2 $1, 122,000 |__.--------_-__- 2 $1,451,000 |---...._________ 2 $1, 716, 000 
Raw (sold or used)_...--.-.--.-.-..--------.---------------.----short tons_. 3 62, 961 3 64, 717 3 148, 188 3 142, 806 3 132, 717 3151, 965 

Coke__..-_---------- +e -ee-----d0- 860, 754 4 8, 468, 220 897, 739 4 10, 367, 425 846, 246 412, 425, 815 5 
Flint lining for tube mills_.....--.------------------------------------~-----d0_~.- ~~ Q (1) (1) (1) 3) (4) 
Gem stoneS.._..-..----.---------------------------- ee ---eene-ne- ee | e eee (5) ~--------------- (5) wannn eee (5) Zz 
ron: 

Ore__.---~--------------~------------- ~~ ----- long tons. 49, 055, 340 142, 049, 316 62, 436, 102 203, 614, 336 67, 923, 237 249, 523, 078 e 
Pig.___-_____-------------------- +--+ -------Short tons_- 540, 057 (14) 546, 432 (4) 557, 252 (14) > 

Dime oo Ween () () (1) (1) (1) (1) S 
Manganiferous ore_...----------------------------------------------------d0...- 1, 070, 694 2, 609, 446 1, 044, 961 2, 739, 340 1, 198, 522 (4) TH 
Marl, caleareous__...--_.--------------------------------------------------d0_.-- 1, 500 1, 200 10, 100 9, 575 11, 262 9, 209 
Mineral waters_.-------------------------------- ean e nn (5) (5) (5) (5) (5) (5) Kd 
Peat. _._--..-------------_ 8 eee eee ------Short tons__ (1) (1) (1) (1) 3, 000 12,90 © 
Pebbles for grinding. ._...____-_...._..--------------------e eee 0 (1) 6) (i) (1) (1) (1) > 
Sand and gravel__...._-_.__-..---.--.--- eee dO 10, 814, 635 3, 221, 434 13, 510, 136 4, 194, 268 13, 722, 541 4, 818, 983 & 
Stone._.__----- eee dO 8 1, 286, 800 6 3, 700, 535 6 1,372, 220 8 3, 854, 473 1, 804, 960 5, 090, 652 oO 
Miscellaneous ?___-_.-------------------- eee nnn | eee nee nee 16, 567, 825 |_---_--------.-- 20, 4938, 981 |--------__------ 28, 267, 578 oS 

Total value, eliminating duplications........-.-----------------------eeee-|-----e----------| 155,734,000 |.--.------------] 219,685,000 |-_.-_---....---| 268,813,000 
; | . - 

1 Value included with ‘‘Miscellaneous.”’ 5 No canvass. aw 
2 Figure obtained through cooperation with Bureau of the Census. 6 Exclusive of sandstone in 1946 and basalt in 1947, values for which are included with bam 
3 Value of clay used in cement and heavy clay products is included here but is not in- “Miscellaneous.”’ oo 

cluded in total value for State. 7 Includes minerals indicated by footnotes 1 and 6 above. 
4 Value not included in total value for State. 

MISSISSIPPI | 
SS SASS SSS SSS SSS Ss SSS SSS Cs SSS SSS SS SS FT ss hss SSS SS SSS PVULURSEUNSUIISD 

1946 1947 1948 . 

Product I I | 

Quantity Value Quantity Value Quantity Value 

Clay: | 
Products, heavy clay (other than pottery and refractories)._........-------_uJ------------ ee 1 $1,138, 000 |_-..----__-.__.- 1 $1, 496, 000 |-------.__---_-- 1 $1, 885, 000 
Raw (sold or used)_.-_.-.---------------------------------------short tons__ 2 413, 562 2 732, 131 2 383, 593 3 1, 067, 584 2 453, 464 } 21. 416, 293 

Fuller’s earth.......-..-------__---_.---_------ ee 0 || eee (3) (3) (4) 220) >



Mineral waters._..._..--__-__-_____-____-_ ee () (8) (8) (8) (8) (5) ” 
Natural gas (estimated value at wells)__-...._..--.....-.--....--.-M cubic feet__ 7, 225, 000 332, 000 40, 037, 000 1, 989, 000 59, 899, 000 8, 336, 000 
Natural gasoline and allied products: 

Natural gasoline and cycle products__.__._..-.-._--.--..---.---__--_gallons__|_--------------_|_------------ 16, 735, 000 915, 000 27, 167, 000 1, 687, 000 
Liquefied petroleum gases.........-.....-.-.-____.._.-...__.....-...-d0____|___._.._.._..___|__.-.._-_.-____- 3, 207, 000 159, 000 18, 339, 000 922, 000 

Petroleum______.__.-__.-__--_-_-___---------.--------------------__-___ barrels__ 24, 298, 000 30, 130, 000 34, 925, 000 61, 470, 000 45, 809, 000 109, 025, 000 
Sand and gravel________._.-._.-____________-_______.-_-_-.__.__-_.-___short tons_. 2, 619, 293 1, 533, 631 6 2, 036, 136 6 1, 393, 218 2, 879, 256 1, 519, 930 
Stone______--__------ eee 0 (3) (3) (3) (3) 24, 330 27,980 @7 

_ Miscellaneous ?7__.__-.......-.---.-_.___-----.--_- eee eee 68, 385 |_--------------- 650, 581 |_--..-----------|__-------------- o 

Total value, eliminating duplications._...._.._......__._-.._...-----------|---------e 33, 672, 000 |_.--..---------- 68, 986, 000 |---------------- 119, 635,000 
TR a ee a aa a ae a 9 SS 

ae 
1 Figure obtained through cooperation with Bureau of the Census. 5 No canvass. . . . 5 
2 Value of clay used in cement and heavy clay products is included here but is not 6 “‘Commercial.”” Value of ‘‘Government-and-contractor’ included with ‘‘Miscel- b 

included in total value for State. laneous.”’ 7 
$ Value included with ‘‘Miscellaneous.”’ T Includes minerals indicated by footnotes 3 and 6 above. 
¢ Bureau of Mines not at liberty to publish figure. TR 

| MISSOURI . S 
i 

1946 1947 1948 | 5 | 
Product I a 

Quantity Value Quantity Value Quantity Value 
eee oO 

ty 
Asphalt (native) ..__.---.-----------------------------+-------------short tons_. (1) (1) (1) - (2) ) () 
Barite.-...-.----_---_-_-__-_-____-._--- ed 0 270, 850 $2, 168, 067 291, 619 $2, 405, 249 278, 071 $2, 418, 802 < 
Cement. wee eee eee nee eee eee eee ene ee_-_-. barrels... 6, 887, 517 12, 142, 018 8, 030, 939 15, 066, 390 8, 428, 343 17, 911, 257 5 

ay: 
Products, heavy clay (other than pottery and refractories)__.-.___..._-._.--.|_.-------------- 23,963,000 |_---..----.-_--- 24,123, 000 |------.---_----- 2 §, 314, 000 es} 
Raw (sold or used)......__.-_-_-__--_-_.___...-......--.-.-._-._short tons... 8 1, 689, 229 8 3, 257, 687 81, 744, 411 3 4,051, 157 8 2, 135, 547 35,309,128 rd 

Coal.__.---------_-e dO 3, 732, 815 10, 432, 591 4, 236, 427 14, 098, 663 4, 470, 000 15,779,000 > 
Cobalt...--..--------..-.---.--------------- ee --- pounds__ (1) (1) (1) (1) weeen-----------|---------------- m 
Coke_......-.-...-_--_-_-__----_-_- eee. -- Short tons_. (4) (i 4) (1 4) (i 4) (1 4) (1 4) by 
Copper. .__...-.-----.----.--_----.----------------------------------- pounds... 3, 714, 000 601, 668 3, 520, 000 739, 200 4, 740, 000 1, 028, 580 ~ 
Iron ore......---.-------_----------- eee ----- long tons._ 156, 350 (1) 171, 356 (1) 165, 326 (1) 5 
Lead._.-___-._--._-____-_.____-u_ ee ---- short tons... 139, 112 30, 326, 416 132, 246 38, 086, 848 102, 288 36, 619, 104 g 
Lime. ___._._.----- ee OU 799, 742 5, 931, 485 889, 090 7, 006, 426 1, 009, 993 8, 998, 691 Ct 

Mineral paints (zinc and lead pigments) .._..-..-.--.---..--.------.------G0__-- (1 4) (i 4) (1 4) (1 4) (1 4) (14) Oo 
Mineral waters. __..__..-..-.-_-_--_-_----_-------------e- eee (8) (8) (8) (5) (5) (5) ry 
Natural gas (estimated value at wells)..........._-......_.....--...M cubic feet__ 40, 000 6, 000 38, 000 5, 000 27, 000 5, 000 S 

See footnotes at end of table. A 

Or 
OO , 

\



Mineral products of the United States, 1946-48, by States—Continued x 
MISSOURI—Continued . 

1946 1947 1948 
. Product 

| 
Quantity Value Quantity Value Quantity Value | 

{ Ores (crude), etc.: . 
a4 Lead_.__.--..--- eee -------------------------_-_Short tons... 5, 361, 694 (8) 5, 711, 700 (8) 5, 219, 718 0 Lead-copper ._.__-----------------.------------------ 0... 141, 698 (8) 183, 442 (8) 207, 186 f Zinc_-.___--_---------------------nne 0... 700, 849 (8) 606, 910 (8) 176, 980 } Zinc-lead_-...----------------..------------------------ 0... 1, 297, 689 3 804, 755 ¢ . 94,970 (6 ie Petroleum_._____-___ ei barrels... 51, 000 (i 55, 000 1) 53, 000 (1) eS Sand and gravel______.._-_.___.----.-...--..-.----------_--...._..._ short tons. 5, 136, 904 $4, 070, 448 7 4, 597, 495 7 $4, 193, 474 4, 886, 611 $4, 197, 922 Sand and sandstone (ground) .-.___....../...____----___..................d0__.. (4) (1) (1) (4) (4) (1) 4 Bilver_.____-----__----------- eee eee TOY ounces._ 69, 401 56, 076 93, 600 84, 708 114, 187 103,345 bd Stone_.___.__ ee _short tons... 7, 258, 990 8, 996, 440 8 8, 438, 320 8 11, 195, 993 8 9, 020, 580 8 12, 320, 220 > Sulfuric acid (basis, 100 percent) Qe 08 (1 4) (1 4) (4) (1 4) G4) (14) » KS ptipoli——--——-- oo anna nnn nnn nn dO 12, 180 211, 244 19, 375 469, 927 (1) ( TD Tungsten concentrates_..........._.....__..-short tons (60-percent WOs basis)__|.-----....--.--.|_-..---------.--]_.-_--- waeeenee ee ne nee 4 ¢ Zinc_._-...--.__-_---- nn Short tons... 22, 234 5, 425, 096 17, 074 4, 131, 908 6, 463 1, 719, 158 rq Miscellaneous !0_____. nee 4, 520, 383 |--------__ 7,271, 714 |------------.-.| 8, 148, 556 fs 

Total value, eliminating duplications...........--_----..- wenn nena nee 88, 357,000 |--.-----_-_ 107, 878, 000 |--------_-_ 113, 506, 000 x 
OO 

© 1 Value included with ‘Miscellaneous.’’ 6 Not valued as ore; value of recoverable metal content included with the metals. © 2 Figure obtained through cooperation with Bureau of the Census. . ’ “Commercial.’? Value of ‘“Government-and-contractor’ included with “Mis- A 8 Value of clay used in cement and heavy clay products is included here but is not _cellaneous.”’ included in total value for State. § Exclusive of sandstone in 1947-48, values for which are included with “‘Miscellaneous.”? rt 4 Value not included in total value for State. ° From zinc smelting. © 5 No canvass. 
10 Includes minerals indicated by footnotes 1, 7, and 8 above. - 

MONTANA 

| 1946 1947 1948 
Product a 

Quantity Value Quantity Value Quantity Value 

Arsenious oxide (white arsenic)........_.._.-..-..-.....-......__..._short tons... (1) (1) Q (1) ¢ (2 Bismuth. _____..___-----------------------------------_---_-----__.-..-pounds.. t (2) G 2) 2 (2 CRMMOM——-— - anna nanan nnn nnnnnnnnn n= DAMES 1) (1) (1) 1) (i Q) ay: 
Products, heavy clay (other than pottery and refractories).........._......__.. ween n enn 8 $191,000 |... 8 $206, 000 j_-.-- 8 $281, 000 Raw (sold or used)....-_-_.--..---.---.---_.--.------._..______short tons... 4 56, 423 4 187, 201 4 67,912 4.156, 094 4 55, 370 4 149, 799



Coal: - 
Bituminous._........_......-..------------------------- 0 3, 682, 913 6, 450, 781 3, 139, 221 6, 395, 054 
Lignite.._..............-- ened 40, 013 105, 331 38, 669 112, 198 } 2, 800, 000 5, 488, 000 , 

Copper.......-..---..-----_------.----- +--+ ee ---- pounds. 116, 962, 000 18, 947, 844 115, 800, 000 24, 318, 000 116, 504, 000 25, 281, 368 
Ferro-alloys_._......-..---.------..--.-..-...---_-__--_--------------short tons__}]_---....._..-___|-----_-------|_--------------] ee (1 5) (1 8) 
Fluorspar..-.-....0.--.--- ee nee WO | ee eee |e ee ee ee en | eee eee eee 318 (1) . 
Gem stones....--.-_.--- enn ee eee eee | pee (8) neweeneeeneneene (8) peewee nee e ene ane (8) 
Gold____.-.-._------_---- ue .-------------------------------- troy ounces... 70, 507 2, 467, 745 90, 124 3, 154, 340 73, 091 2, 558,185 mj 
Gypsum (crude) --......._...-_-_____._-_________.__._...-.----------short tons__ (1) Q (1) (1) (4) (#) I 
Lead_....._....------ eee nee dL 8, 280 1, 805, 040 16, 108 4, 639, 104 18, 411 6,591,188 => 
Lime..-..--.-.-------------- 0.2 -e seen eee eee AOL (1) (1) (1) () (1) ) rd 
Manganese Ore___._.__-_-_------------------------------ eee 137, 522 4, 643, 050 129, 689 4, 158, 045 130, 184 4, 362,066 
Manganiferous ore______._-...-.-.-..---_-.----------------------_-- 0 3, 816 (1) 3, 671 (2 4,135 (1) ry 
Mineral waters...._..._...-._-_-_-_-_-_-__--._-------- (8) (8) (6) (6 (8) (6) i 
Natural gas (estimated value at wells)_.........-..-.._..________..M cubic feet_- 30, 713, 000 1, 419, 000 34, 282, 000 1, 560, 000 36, 551, 000 1, 696, 000 ° 
Natural gasoline and allied products: | Ke 

Natural gasoline.__....-.-......--.---..-.-...--..---.-----~-»---.--gallons__ 2, 624, 000 183, 000 2, 768, 000 216, 000 3, 403, 000 370, 000 
Liquefied petroleum gaseS. -. -..---.-eerereen ven ceeeereeerererec---+--G0__-- 1, 973, 000 109, 000 2, 988, 000 208, 000 5, 046, 000 350,000 y& 

Ores (crude), etc.; 
. q Copper... nes ne ne nee e ene enn n nnn nnneneneene----------Short tons... 1, 781, 895 (7) 1, 838, 580 (7) 1, 511, 069 (7) 

Dry and siliceous (gold and silver)...-._...-__-__...-_--__-.----------d0___- 149, 611 (7) 287, 730 (7) 217, 248 (7) 5 
Lead___--.------- 0 5, 857 (7) 12, 508 (7) 25, 398 f 
Zince____-_-----_--------------- eee 0 73, 727 (7) 10, 758 (7) 34, 048 (7 > 
Zine-lead. --------------------------------------—---------------------0___- 223, 868 (7) 950, 437 (7) 1, 232, 544 (7) a 

Petroleum__.__...-.------ ee .___barrels__ 8, 825, 000 12, 710, 000 8, 742, 000 16, 960, 000 9, 380, 000 24, 238, 000 re 
Phosphate rock.._-..--.-.-------.--.-_------------__._-__.___long tons. 179, 944 1, 207, 054 236, 229 1, 671, 117 248, 683 1, 720, 254 ° 
Pumice. .._.-...-__--._---_--__--__-..------------------------------Short tons..]-.------ | 2, 035 9, 476 (1) (1) he 
Pyrites__...----- ee __-___._._long tons__ (4) (3) (4) (1) (1) (1) 
Sand and gravel...._..--..__-_-_-__.--_--___ short tons__ 2, 428, 681 1, 301, 867 4, 203, 797 3, 129, 921 7, 383, 873 3, 256, 957 ie 

Silver._...--- troy ounces__ 3, 273, 140 2, 644, 697 6, 326, 190 5, 725, 202 6, 930, 716 6, 272, 648 
Stone... Short tons. 441, 480 440, 046 632, 620 574, 726 614, 950 613, 024 D 

Tale_.___.----------------------------------------------------------------- 0-2 () (1) () (1) (1) (1) txt 
Tungsten concentrates_.............___......short tons (60-percent WO: basis) -- 84 (1) 4 (1) eee eee enn | pee enna nen eee bd 
Vermiculite._..-------------.---------------------------------------short tons... (') (1) (1) (+) (*) 0) a 
Zine. __-.----- eee 0 16, 770 4, 091, 880 45, 679 11, 054, 318 59, 095 15, 719, 270 tt 
Miscellaneous &______.-.--.._--_----_--- nn ne ene ee ene |e eee 3, 235, 005 |.------------_- 4, 131, 126 |_-----.- 4, 903, 714 

ccc | ener eerste aimee | earuemenhenteneeunesentneenssennata® | qantas | cute enennsnnenntowasnpnnsn=vosrheresnst wi 

Total value, eliminating duplications. ...........--.....-.-....-..--------|_------------.-- 62, 114, 000 |---------- 88, 231, 000 |---.----.-- 103, 125, 000 x 

ne eee eee screens sere erences erence ec cceee ccc e ceases eee eee eeeceeeceeeee ae ececece cee ecee cee ecen eee ence cre ec eeeee screener ED o 

1 Value included with ‘‘Miscellaneous.”’ 5 Value not included in total value for State. cq 
2 Figure not available. 8 No canvass. © 
8 Figure obtained through cooperation with Bureau of the Census. 7 Not valued as ore; value of recoverable metal content included with the metals. bh} 
4 Value of clay used in cement and heavy clay products is included here but is not 8 Includes minerals indicated by footnote 1 above. S 

included in total value for State. A 

Or 

f : .



' Mineral products of the United States, 1946-48, by States—Continued oe 

NEBRASKA . 

1946 1947 , 1948 
Product — ee eee = oRe—e=—ee eRe een 

Quantity Value Quantity Value Quantity Value 

Gement. we eee een eee ween nnn n nee e eee ~~~ Darrels__ (1) (2) (1) (1) (2) (1) 
Clay: 

Products, heavy clay (other than pottery and refractories)......_..__--..-_]_-.-.----------. (1 2) ween eee eee (1 2) meee een ee ene n ee (1 2) 
Raw (sold or used) ....--.-.-----.---.----.-.----.-------------.-short tons... 3 130, 586 3 $112, 985 3 98, 911 3 $88, 194 3 158, 979 3 $129, 116 

Mineral waters-._.-.---------------------------------------------------2-------- (4) (4) (4) (4) (4) (4) ie 
Petroleum_.___.-..-_.----__-_----------------------------------------_barrels__ 293, 000 400, 000 229, 000 420, 000 240, 000 578, 000 om 
Pumice. -_.__.....-------------.------~-----------~------------------short tons__ 4,772 45, 900 4, 546 43, 760 4, 000 34, 200 2 
Sand and gravel. .__--.---------------------------------------------------d0_..- 3, 969, 811 1, 962, 560 3, 792, 622 2, 135, 625 4, 725, 530 2, 933, 256 ke 
Stone___..----------------------------------------------------------------d0_--- 263, 930 612, 120 219, 780 537, 824 366, 110 707,327 by 
Miscellaneous 5__----.-----------------------------------------------------+------]-----~-+--+---+----- 4, 254,178 |_.-.-.---------- 4, 266, 588 |_------ 5, 177, 316 > 

—_— OO SO _ | [ |: | te 
Total value, eliminating duplications...._......--------------------+------|---------------- 7, 277,000 |---------------- 7,405, 000 |-------.----.--- 9, 432, 000 Ch 

——  —  ——_———  * 
1 Value included with “Miscellancous.”’ 4 No canvass. = 
2 Figure obtained through cooperation with Bureau of the Census. ; 5 Includes minerals indicated by footnote 1 above. > 
8 Value of clay used in cement and heavy clay products is included here but is not rd 

included in total value for State. w 
NEVADA oS 

— nn ee 
1946 1947 1948 _ 

Product —_ |__| co 

| Quantity Value Quantity Value Quantity Value oo 

Andalusite__._---.-...---.------------------------------------------short tons__|---.---------_--|--..-~---------- (1) (1) (1) (1) 
Antimony ore (concentrates) ._...----------------------------------------d0__-- 15 $1, 593 1,352 $34, 119 225 $52, 805 
Arsenious oxide@_..._...---------------------------------~-----------------d0_-.- (?) (2) (2) (2) (2) (2) 
Barite__------------------------------------------------------------------d0~--- (1) (1) 37, 388 261, 168 (1) (1) 
a (2) (2) (2) (2) (2) (2) 

ay: 
Products, heavy clay (other than pottery and refractories) --..-----.--------]---------------- (1 8) meee eee eee eee (1 8) wee (1 3) 
Raw (sold or used)__-..--.--.-..--------------------------------short tons_. (i 4) (1 4) a4). (1 4) (14) (1 4) 

Copper___------..---------------------------++------------------------.-pounds_- 97, 232, 000 15, 751, 584 99, 206, 000 20, 833, 260 90, 484, 000 19, 635, 028 : 
Diatomite___--------------------------------------------------------Short tons_. (1) (1) (4) ® (1) (1) . 
Fluorspar_-_--------------------------------------------------------------0---- 6, 234 (1) | 8, 042 1) 9, 615 (1) | 
Fuller’s earth.....----.------.--------------------------------------------d0_.-. (1) (1) (1) (1) (1) (1) 
Gem stoneS--.-..--.----------------------------------- +--+ -+----- +--+ +--+ +--+ -+-|------------+--- (5) wane n eee nee (5) ee eee eee eee (3)



Gold_..-..--------.----------.------.---------------.----------- troy ounces__ 90, 680 3, 173, 800 89, 063 3, 117, 205 111, 532 3, 903, 620 

Gypsum (crude) -...--------.--------.---.--------------------------short tons_. 490, 253 | . 1, 164, 083 526, 972 1,377, 143 519, 552 1, 222, 070 

Tron ore_....--------------.------------ oe -- 1g tons_- 3, 299 (!) 5, 452 (1) 8, 945 (4) 

Lead.__..------.----.--------.----- ee --------- Short tons_- 7,175 1, 564, 150 7,161 2, 062, 368 9,777 3, 500, 166 

99 Lime_.__.....-.-.-.------------------------ 3 - === === += --------- 0 - (1) (1) (1) | (1) (1) (1) 

8 Magnesite.__..---.--.-----.-------------------------------+---------------d0._-- (1) (1) (1) (1) f° (1) 

o3 Magnesium oxide (from brucite) ...---.---------.-....----.---------------d0-_..- (!) (4) (1) (1) 1) (4) 

Manganese ore.__..------------- --- ----------------+----------------------d0---- 1, 064 (1) 67 (1) enone nn nn nn nn ane |anneeneee------- | 

P Manganiferous 076... .-----c2------2oe-noncnnneecen cence een ne een een eee dOnnnn 12, 468 (1) 13, 117 (1) 8, 707 (i) 4 
en Marl, calcareous... .-.------------------------+---.-----------------------d0-_-- (1) (1) (1) ) ¢)) () > 

Mercury.._.------.-----.-....-.-----------..-----~---.-----flasks (76 pounds)_- 4, 567 448, 662 3, 881 324, 995 1, 206 92, 247 i. 

Mineral waters......---------.------------.-----.-.------------------------ ++ (5) (5) (5) (5) (5) (5) on 

Molybdenum. -............-----_.-.----------.--------------~---------pounds... (1) (1) (1) (1) (4) (1) J 

ex Ores (crude), etc.: eH 

Copper__-.---.----.---------------------------------------------Short tons_- 5, 102, 212 (8) 5, 828, 016 (8) 6, 209, 049 (8) Q 

Dry and siliceous (gold and silver).......-..-.-.----------------------0___- 329, 575 (8) 462, 088 (8) 698, 554 (8) a 
Lead... ._.--------.-------- 2 e-- + ---10- = 14, 468 — 24, 139 (8) 32, 598 (5) 

, Lead-copper......-..-.----.---------------------- +--+ -- == 0+ |---| --- 2 2 on nn nn | on en nn ne nen nnn one nner n nnn 102 (8) am 

ZinC...------------------ ae eee-ee-----ee-  -  ---------- -0- 11,306 (8) 3, 913 0 186, 286 (8) ct 

Zinc-lead __.....-------.----------------------~------- +--+ =~ --0- 268, 244 (8) 223, 291 6) 46, 022 (°) ed 

Zinc-lead-copper._..-...-.--------------------------------------~-----d0_-..|----------------|---------------- 188 (8) me cecnnne nnn ewn| ae neeenn eo ee oe 

Perlite. ....----------- nnn nee e ene 0222 |-- nee ene - eee |- nee eee (1) (1) weweewacenneene|oneeeenenneneene | 
Salt........-.-.------.---------- +--+ === 0 (1) (1) (4) ©) (4) (?) > 

Sand and gravel. ....-..----------------------~---------------------------do_---|__- 720, 506 944,332 963, 253 |. 1, 460, 251 2, 248, 885 2,018,151 td 

Silver_.......--.-----------.--------------------- += troy ounces._| —— 1, 250, 651 1,010,526 | .- 1,377,579 1, 246, 709 1, 790, 020 1, 620, 058 re 

Stone. ..._....---.-------------.---.-----.----------------.--------short tons. 7 87,810 7 122, 940 | 1, 691, 700 1, 068, 840 |. 554, 880 ~ " 680, 957 

Sulfur ore. ...---.-------------.---.----.----------------.------------long tons__ 42 8,396 (1) (1) - 358 7,160 © 

Tale and pinite._..........-.-..--_----.-----~--------------------~_short tons_- 7, 589 141, 180 9, 767 175, 489 8, 019 107, 730 hy 

Tungsten concentrates._......--.-----------short tons (60-percent WO: basis) -- 2,617 3, 321, 161 2, 002 2, 673, 714 949 Q) 

Vermiculite...-......-----------------------------------------~.--short tons_- QY (1) penn ee owen nnn nnn | penne nnn nnn n ee | on eee nc nnn [on eee nen e eee i 

Zinec....--------------- nee nee | 8 nn en nen nee ee eee 0- 22, 649 6, 526,356 | 16, 970 4, 106, 740 20, 288 5, 396, 608 

Miscellaneous §.........----..--.....-..------. | 5 - ee  -e- 2, 280, 002 |-----.-------.-- 3, 915, 183 |.-.---.----.-.-- 6, 876, 601 Z 

Total value, eliminating duplications........------------------------------|----------=----- 35, 454,000 |.--...------.--. 42, 639,000 |....----.------- 45, 110, 000 mu 

ene ence Oe GS SS SS 
ti 

1 Value included with ‘‘Miscellaneous.”’ 5 No canvass. hy 
? Figure not available. 6 Not valued as ore; value of recoverable metal content included with the metals. td 

3 Figure obtained through cooperation with Bureau of the Census. 7 Exclusive of limestone, value for which is included with ‘‘Miscellaneous.” Oo 
4 Value of clay used in cement and heavy clay products is included here but is not in- * Includes minerals indicated by footnotes 1 and 7 above. ey 

cluded in total value for State. cq 

Q 
ey 

. . — 

7 Z 

ar 

1 

i



Mineral products of the United States, 1946-48, by States—Continued an 
NEW HAMPSHIRE 

aT a. I cn 
1946 1947 1948 

Product | | 
Quantity Value Quantity Value Quantity Value . 

Beryllium concentrates... -....-.....-.---..-..-.--..--._-.--.-._-.-.short tons... 5 $365 (1) (4) (2) (1) ay: | 
Products, heavy clay (other than pottery and refractories)....-..............|_....--..-...._.. (1 2) emecnewwnneenece 2 $342,000 |...-....--..---- (i 2) Raw (on or used) -_.~--.-------..--.---.-.--.-----------------short tons_. 3 18, 108 312,381 3 28, 605. 3 21, 456 8 25, 262 | 3 $18, 960 Feldspar (crude)__......---..---_---------.-.-------.----------------long tons__ (4) 3 63) . (4) (1) (!) ie Gem Stones. .__--.---.--- 22-2 nee ne ene | eee een 4) anew nnn ene ene () woen- enna (4) - ica: [treesste- ; 
Scrap... -.--------- Leena. Short tons. (1) (1) 403 9, 937 (4) (!) 2 Sheet. ....--.---------- eee -----pounds__ 377, 650 41, 689 |_------.---.----| || by Mineral Waters__.---- 2222 tt (4) | ( . (4). (4) (4) (*) > | Peat. ..----------------- nee nee nee eee -- Short tons__ (1) ) aww enna e enone ~~ |---| een |- ee be Sand and gravel.._._.----- nee eee een... 0... 51, 434, 880 5 138, 789 5 1, 737, 084 § 198, 748 2, 481,658: 651, 042 TR Scy thestones___...--..-..-------.-----.------ ed (1) (!) (1) (4) (1) (4) Stone.____ eee ee eee enn d0_ 68, 530 385, 828 109, 230 399, 879 88, 430 314, 353 as Miscellaneous 6___.__ 2 oe ee ne eee 884, 624 |__- 623, 604 |... 766, 888 e 
Total value, eliminating duplications.................-....-.-----..-.... wocemeeennsee ne 1, 451,000 j-.----.. 1,574, 000 jiu 1, 732, 000 a 

1 Value included with “Miscellaneous.” 4 No canvass. . 5 2 Figure obtained through cooperation with Bureau of the Census. 5 “Government-and-contractor.”’ Value of ‘““Commercial”’ included with “Miscel- J 3 Value of clay used in cement and heavy clay products is included here but is not laneous.’’ . included in total value for State. 6 Includes minerals indicated by footnotes 1 and 5 above. bot 
iow) 
om 
00



NEW JERSEY 

pu 

, 

1946 1947 1948 

Product or 

Quantity Value Quantity Value Quantity Value 

cP PP ST a 
ee TT | aa Ra eS A aS er ec: | Sta, A D Te, wa . 

=] ; 

Clay: 5 > 

- Products, heavy clay (other than pottery and refractories).-.-.-..-----------|~--------------- 1 $3,780, 000 |_.-.------------ 1 $6, 564, 000 |_-....--..------ 1 $8, 149, 000 | 

Raw (sold or used)__..-----.---------- ee Short tons. 2 488, 161 21, 296, 358 2 571, 504 21, 407, 301 2 §99, 818 21, 571, 034 tj! 

Coke... - ee eee eee ene eee ee nee eee nee eee eee e eee ewe n ene ----- GOL 1, 258, 854 © 3 : 1, 432, 210 (3 4) 1, 410, 941 (3 4) eS 

Ferro-alloys....---..-------.-------------------- ene ---- 0 (3 4) G4 (34) (3 4) (3 4) (34) o 

Iron ore__...-.--------------- eee -------long tons. 419, 274 3, 052, 831 468, 895 3, 689, 832 436, 372 3, 739, 985 SS 

Lime.........-------------------------------------------------------Short. tons... (3) (3) 0 . (3) ° 0) fs 

Magnesium oxide (from sea Water) ...-------------------------------------d0__.- (3) (3) (3 (3 (3) (3) 

Manganiferous residuum___..__...-.--------------------------------------d0_--- 205, 786 (3) 227, 547 (3) 291, 383 (3) wT! 

Marl, greensand.._..-.----------------------------------------------------0__.- 5, 140 424, 900 8,337 432, 980 | 7, 269 392,959 

Mineral paints (zinc and lead pigments) - --..--.-------------.------------d0_... (34) (3 4) (3 4) (3 4) (3 4) (3 4) : : 

Mineral waters_........-----------.-...---.-----~------------- eee 2 - == (8) (5) (5) (5) (5) (5) 

Ores (crude), etc.: Zinc. ...--.-.------------------------------------short tons-_- 413, 755 (8) 499, 067 (8) 488, 701 (8) 

Peat.._..._----------------- nnn eee eee eee = -- 0. 20, 902 127, 550 21, 640 135, 300 23, 102 163, 056 

Sand and gravel. we eee ee eee eee eee cece enone en cewc eee cee e ween enn n nn --d0_--- 5, 128, 324 5, 404, 206 7 6, 532, 011 7 6, 335, 343 7 6,325, 445 7 7, 489, 662 ss] 

Sand and sandstone (ground).---.-------------------oee--neee------------0---- 105, 985 649, 828 118, 446 772, 213 116, 832 782,644 
Stone._..._-- eee ee ee nnn ee eee ene eee eee een e eee e- ee ----- 0 3, 419, 210 5, 239, 342 3, 857, 710 6, 136, 857 3, 591, 440 6, 375, 877 oO 

Zine 8_. 8 eee een nee nee eee ene ene ewe e ee nnn nnn n-ne 0-8 64, 454 11, 701, 346 76, 871 17, 420, 052 76, 332 20, 709,849 rs 

Miscellaneous 9__.......----.----------.-. en nee ene nnn ~~ = ne [one eee eee 15, 260, 706 |.---...--------- 18, 293, 785 |.-...----------- 22, 557, 682 

Total value, eliminating duplications... -....-.-....--.------------------|---------------- 33, 518,000 |.--...---------- 44, 245,000 |_.-..---.------. 51, 092, 000 

1 Figure obtained through cooperation with Bureau of the Census. _ 6 Not valued as ore; value of recoverable metal content included with the metal. Ss 

2 Value of clay used in cement and heavy clay products is included here but is not 7“Commercial.” Value of “Government-and-contractor”’ included with ‘“Miscel- 

included in total value for State. Janeous.”’ . 

3 Value included with ‘‘Miscellaneous.’’ 8 Value reported for zinc in New Jersey is estimated smelting value of recoverable zinc 

4 Velue nag included in total value for State. content of ore.after freight, haulage, smelting, and manufacturing charges are added. bg 

'No canvass. 9 Includes minerals indicated by footnotes 3 and 7 above. a 
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Mineral products of the United States, 1946-48, by States-—Continued = 
NEW MEXICO 
Deere 

1946 1947 1948 
Product 

| A 
Quantity Value - Quantity Value Quantity Value OT | 

Arsenious oxide_-___-------_-.--._-.__.._-_--------___....____...-_short tons... () (!) G (1) (1) (1) Beryllium concentrates. _......--.--2---2------ 2s ------------0__--|--- wa eee nen nee eee f (2) won eee nee ene eee BISMMU th =n nnn anna nanan nnn ne nee ne eee n ene e ene pOUNS__ (1) (4) 1) (1) (1) (1) ay: 
Products, heavy clay (other than pottery and refractories)...._.............|__...-........... 3 $148, 000 |_.----_._-.___ § $183, 000.j_..------__.___- 8 $251, 000 iS Raw (sold or used) -._.-------- 2 -._--__----------__--__.-_short tons. 4 39, 013 4 43, 487 4 56, 772 4 50, 400 | 4 50, 459 4 63, 140 S Coal_____._- oo eee dO. 1, 280, 279 5, 297, 841 1, 443, 210 6, 522, 061 1, 420, 000 7, 171, 000 7 Copper--..--------.-------------------------------------------------pounds__ 100, 382, 000 16, 261, 884 120, 410, 000 25, 286, 100 149, 374, 000 32, 414, 158 be} Fluorspar.__....-.-----.-.-.----__...--------------_--__...._..... short tons... 17, 584 489, 607 27, 526 841, 095 24, 968 911, 682 bo Gem stones. ._._---.---_22--- eee ene e w-n------- ee] (5) weweeneeee eee (5) ween en ne ence ane (5) > Gold--..-.-___----------- 1-2 - nee OY ounces... 4, 009 140, 315 3, 146. 110, 110 3, 414 119, 490 i Gypsum (crude) . --_.-----.-_---.___...-_.---_--------_-___..__.._..short tons... ween---------~-- |---| +e |e (?) (2) oP) Lead ._...---------- eee eee------ 0. 4, 899 1, 067, 982 6, 383 1, 838, 304 7, 653 2, 739, 774 Lithium minerals_....-_-____.......-...-...--------_---.-__..............d0..... (2) © (2) 2) wee en ene eee ne) eee ee rd Manganese ore__.___-.__-.-----.--_------------------_--- dO. 1, 166 2) 858 2) wane nn en nen | eee eee eee fy Manganiferous Oe... ene Ot 72, 299 6 97, 007 2) 122, 879 (2) : ps ca: 

, Scrap___---.---------- == nee eee nee WO ne | ween eee ene [pene ene |e (2) (2) wo Sheet. __..----------..--------------------------------------------pounds. onan nnn wenn een [eee nn |-eeee| (2) (2) 2 Mineral waters.__.__......-...-._-_------- ee (8) (5) (8) (5) (Sy e © Molybdenum. wpe e nena nn nino nee enn ee ------- pounds... (2) (2) (?) (2) (2) 2) A Natural gas (estimated value at wells) ................___.._____..M cubic feet... 119, 262, 000 1, 694, 000 142, 740, 000 2, 526, 000 194, 749, 000 5, 258, 000 Natural gasoline and allied products: 
i Natural gasoline.__....----2- a------u--------------------gallons_- 87, 677, 000 3, 759, 000 92, 303, 000 6, 026, 000 100, 182, 000 9, 812, 000 ow] Liquefied petroleum gases. - ween eee en eee ee eee 0 15, 965, 000 344, 000 20, 748, 000 703, 000 31, 396, 000 1, 234, 000 ae Ores (crude), ete.: 

. ~ Copper_...__------------.---.--------------------.---_-_-_.---. short tons... 6, 044, 004 (8) 6, 772, 030 (8) 7,139,147 |. () Dry and siliceous (gold and Silver) _....---.2-2 2-2-2 ------d0___. 11, 228 () 1, 165 (8) 1, 430 (8) Lead_._.__....-..------------2----e- se dO 737 (8) 12, 323 (8) 12, 671 fs Lead-copper._.-....---.------------_------------------._.--.-- dO... o------ ~~ |e ee |e | 103 8) Zinc... ..-.-.----------- enn eee ee nnn dO. 487, 063 (8) 489, 149 (8) 454, 891 (6) Zine-lead. .-..--.------------- eee eneee-e-- dO 51, 858 (8) 78, 278 (8) 124, 921 (8) Petroleum_......-.--______ lie eee een eee eee Darrels.. 36, 814, 000 44, 540, 000 40, 926, 000 72, 440, 000 47, 969. 000 117, 500, 000 Potassium salts__...............____._.___.__...--short tons (K20 equivalent) _. 789, 473 27, 187, 228 880, 605 28, 035, 675 - 967, 945 29, 177, 328 Pumice. -____.------------22---2 een... short tons... ‘62, 623 432, 890 85, 639 512, 176 177, 630 812, 545 Salt_.._____----.--------- eee 0 8, 677 16, 399 12, 006 19, 239 (?) (2) Sand and gravel. ~ eewe eee - 8 ee nn 0 7 349, 688 7 278, 442 540, 794 492, 583 7 717, 088 7 573, 385 Silver... ___----- 2-22-22 eee nnn ETOY ounces_. 338, 000 273, 104 515, 833 466, 829 537, 674 486, 622 Stone... _.--_-- eee ----- short tons... (?) (2) 477, 970 251, 080 531, 300 293, 858 Tantalum concentrates_ ~ - eeeee ee +7 eee pounds. 1, 772 5, 547 3, 259 8,677 |---|



Vanadium...__.__.-.--.------------ ee 0 |---| ee (2) ©) (2) (2) 
Zine..-..--------------------- ee een eee ----- Short tons... 36, 103 8, 809, 132 44, 103 10, 672, 926 41, 502 11, 039, 532 . 
Miscellaneous 8___._...-..------.-----2 2 nee nnn nnn | nee nen 1, 184, 025 |_.---.- 2 705, 503 |_...-.-.--..---- 1, 210, 826 

Total value, eliminating duplications................-..--.-------~--.-----|---------------- 111, 988, 000 |.-----2 2. 157, 652, 000 |.....--.---.---- 221, 022, 000 

Ae 0 eS a 

1 Figure not available. 5 No canvass. Th 
2 Value included with ‘‘Miscellaneous.”’ 6 Not valued as ore; value of recoverable metal content included with the metals. | 
3 Figure obtained through cooperation with Bureau of the Census. 7“Commercial.’? Value of “‘Government-and-contractor’ included with ‘‘Miscel- > 
4 Value of clay used in cement and heavy clay products is included here but is not laneous.”’ 4s 

included in total value for State. 8 Includes minerals indicated by footnotes 2 and 7 above. ™? 
el 
— 

NEW YORK Q 
NS > 

ie 
1946 1947 1948 wp 

Product | eee ne Cc 

| Quantity Value Quantity Value Quantity Value : 

Aluminum....._...---.----..-----------.-----.----_-.--.-------.---short tons... (1 2) (i 2) (i 2) (i 2) (! 3) (i 2) bd 
oement. ween new e ee nee nee ee en ne eee en nnn wenn nee e wenn DatTels... $10, 514, 431 3 $17, 547, 319 311, 502, 821 3 $21, 060, 957 3 12, 299, 226 3 $26, 071, 417 re 

ay: 
Products, heavy clay (other than pottery and refractories).-...._.---.--...-.|--------------=- 47,289,000 |-....-....---.-. 49,021,000 |....--...---.--. 4 13, 270, 000 © 
Raw (sold or used)_.....---------..-----------.-----------------short tons_. § 1, 137, 105 5 840, 143 51,174, 134 § 855, 385 § 1, 465, 305 § 1,129, 484 Fj 

Coke_----.-.-.---+ enn enn en ne nnn nnn nee nen 022. 5, 042, 674 2 44, 316, 777 5, 670, 333 2 58, 629, 308 5, 687, 225 2 72, 756, 957 
Diatomite.............---------------------- ene nee een 0- (1) () none ene n nnn n[eeneceneeneennne|nneceenneeennnee|eeeeeeeeeeee---- 
Emery--.-...----.--------------- +e ne nee - 0 6, 188 62, 099 5, 798 66, 927 5, 405 69, 408 bf 
Feldspar (crude)...--.-.---.-----------------------------------------long tons... (1) (1) (1) (1) (1) (1) Z 
Ferro-alloys.——o--------ye-~-nannnyononnanreonnnenennnnnn nanan Short tons... $21, 817 2 45, 255, 465 346, 330 2 52, 912, 305 365, 067 2 66, 185, 597 & 
Garnet, abrasive_.....-..--.--.--!-------------.--------------------------d0_--- (!) (1) (1) ® (QQ) (1) wv 
Gem stones. ..-_-.----- nn een eee ene | nee e eee ce eee nne (8) noaneenennnennee (8 eewennnennen nnn (8) > 
Graphite, artificial..........-.-_.---------------------------------.----pounds__ (1 2) (12) (1 2) (i 2) (1 3) (12) | Mt 
Gypsum (crude)..---.------.---------------------------------------Short tons_. 814, 999 1, 961, 157 949, 375 2, 618, 094 1, 228, 358 3, 294, 973 rg 
ron: 

Ore. ...-.------------------ ee lO tons... (4) (4) 2, 513, 555 19, 673, 363 2, 932, 442 24, 384, 648 s 
Pig... nnn ne enn n-ne SHOrt tons.- 2, 801, 828 2 63, 937, 403 3, 675, 217 2101, 204, 575 3, 744, 341 2 122, 440, 520 oO 

Lead__.-.._----.-.-..---- nnn een nnn nee 0-2 1, 073 233, 914 1, 496 "430, 848 - 1,231 440, 698 a 
Lime. .._--------------------------------- +--+ +--+ 2+ en ened 0__ (©) (4) (4) (') (4) (!) Q 
Marl, caleareous......._.-------.--------------------- +--+ eee 0 |---| -- = +--+ 500 3,000 |_-..-----------.].------.-.-.---- KS 
Mica, scrap.....----------.------------------- +--+ ~~ -- 02 - () es i a a bad 
MillstoneS.__-.----.--n---an nana anne enn nnn eee nen e [penne enn n en eens (1) peneneenecennene : 0 naneeeeeecenenee (1) ° 
Mineral waters..-.-------------------------- nnn (8) (8). 68) (8 (8) (8) Z 
Natural gas (estimated value at Wells). ..........-...--.........--M cubic feet_- 5, 084, 000 1, 351, 000 4, 600, 000 1, 118, 000 4, 705, 000 1, 040, 000 
Natural gasoline_.............-...-.---..-----..-.-.---.-----------.---- gallons. 9, 000 (4) 11, 000 1, 000 11, 000 1, 000 
Ores (crude), ete.: 

ZinC.- nen ne nen nee nn nnn nee eee ne nnn nnn ne eee --------- Short tons.. 130, 069 *% 114, 995 (*) 154, 361 (*) 
Zine-lead_..----------------------.--- enn nee eee - 0 262, 197 () 322, 898 () 309, 688 ©) 

See footnotes at end of table. : | | 7 : O? 

i .



_ Mineral products of the United States, 1946-48, by States—Continued : oS 

NEW YORK—Continued | 

| . 1946 1947 1948 
Product | | Re 

Quantity Value Quantity Value - Quantity Value. . 

Peat..-..--.----------- 2-2 nen nee nnn ee eee ee-------Short tons... (1) () (2) Q wewenennnnnewnne|--ee een wenn Petroleum..___-_--2 22 eee eee eee ee eee... D3rrels... 4, 863, 000 $18, 630, 000 4, 762, 000 $20, 050, 000 4, 621, 000 $22, 975, 000 Pyrites._...----.--.---_------------- ne nen ene nee aoe long tons... (1) (4) (1) (!) Gy Q) Salt_..----- eee ------------_-_short tons__ 2, 813, 782 10, 152, 274 2, 923, 023 11, 875, 485 3, 065, 831 13, 056, 542 Sand and gravel. ._.2 222 e enone en nn nenee 0... 12, 079, 249 8, 907, 100 13, 820, 196 10, 906, 224 } 16, 369, 303 13, 382, 370 Kd Silver... _ 22-2 nee eee ee ene ne ene tPOy Ounces... 15, 786 12, 755 22, 409 20, 280 18, 788 | 17,004 ‘am Slate__-.---- ec eee een | 1,160, 404 J_.--- 1, 575, 252 |------ 1, 532, 880 2 Stone__----_--- eee neue ...-._.8hort tons... 9, 939, 440 12, 086, 748 11,197, 990 14, 992, 064 - 12, 687, 970 17, 261, 486 bet Tale... 2-2-2 tee eee nen ene e.-d0_... (1) (1) (1) (1) 119, 716. 2, 613, 935 bd Titanium concentrates: Ilmenite............-..-.....-.-.......-..--......d0___. 209, 009 (1) (1) ¢)) (1) () > Wollastonite-._.-._---.---2- een ened. (1). (1) 80 1,600 — 1, 500 tt Zine... eee eee ene nen -.d0_. 32, 515 7,933, 660 34, 116 8, 256, 072 34, 566. 9, 194, 556 RQ - Miscellaneous 8_______.. 2-2 nn nn ene eee eee 37, 604, 558 |--.- 2 ee 31, 213, 897 |--....--..-..-.. 29, 808, 161 id 

Total value, eliminating duplications..................................---|_----.------ 103, 571, 000 }---.-_-_._--__ 130, 667, 000 |---.------------| 156, 140, 000 Bs 

es Pd 
1 Value included with ‘“Miscellaneous.”’ 6 No canvass. w 2 Value not included in total value for State. 7 Not valued as ore; value of recoverable metal content included with the metals. S 3 Exclusive of natural cement, value for which is included with “Miscellaneous.”’ 8 Includes minerals indicated by footnotes 1 and 3 above. bf 4 Figure obtained through cooperation with Bureau of the Census. Ra 
§ Value of clay used in cement and heavy clay products is included here but is not 

included in total value for State. ad 
NORTH CAROLINA i 

. 1946 1947 1948 
Product A 

Quantity Value Quantity | Value Quantity Value | 

Aluminum. ____..---_2.-2--2-2- 2 2..--------------------_..----_short tons_. (1 2) (i 2) (t 2) (1 3): (1 2) (2 2) . ASDOStOS.---------------2--nnnnnnnennnn nnn nnnnnnnnnnnnnnennnnnnnnnnnnnnn nn On nae (1) (1) (2) (2) (1) ¢3) ay: , . - . . . . . . ; 
Products, heavy clay (other than pottery and refractories)............._____|_............___ 3 $6, 241, 000 |_---------..____ $3 $8, 232, 000 {......--.-._____ 3 $10, 615, 000 Raw (sold or used)..._........-.._..__-_-_---__-.-.-.__......___short tons... 4914, 999 41,178, 030 41, 068, 572 41,314, 976 41, 204, 747 41, 436, 417 Veldspar (crude) .__---_.--------------.------....------.--------.-long tons_. 230, 367 1, 200, 638 220, 997 I, 081, 514 201, 774 1, 116, 825 Flint lining for tube mills_...................................___...-short tons_. Q) i (1) (1) (2) (1) Gem stones.....-.--------- eee 5) we ee seen eee ene (5) peewee een (5)



Mica: . | 
Scrap. ..--....-..---.-----------.--------------.------------~--Short tons... 39, 100 887, 901 38, 655 844, 086 44, 428 992, 303 
Sheet. .........-.------ 2+ -pounds__ 424, 791 1365, 505 210, 816 84, 275 257, 926 44, 678 

Millstones............--.------------~--.--- eee ee een enn | eee nee ee (1) manne nnn n enna ne f wanene enn onan (1) 
Mineral waters-.........-------..---~--~-------------~----- +--+ =e (5) (5) (8) (3 (5) £ 
Olivine... ....--..-...--..-.---.------------------~--~-------.-------Short tons... 6, 249 (1) 7, 938 (1) 8, 926 1) 
Pebbles for grinding. .__....-......--.---......--.-------.-~--~-----------d0__.- { 63 (1) (1) . (1) (1) 
Quartz....._--.--.--.-.---.------~----- +--+ eee -----0- (i 1) Q) (1) ¢)) (1) w! 
Sand and gravel. ._.......-.-..--.------------.------------~--~-----------d0__.. 4, 213, 795 | - 2, 983, 711 4,171, 553 2, 956, 800 4, 837, 437 3, 522, 403 J 
Stone... nee - 0 4, 505, 880 6, 835, 448 5, 018, 060 7, 561, 167 5, 237, 050 7, 713, 859 > 
Talo and pyrophyllite_.........-......--.---_--.-------------..~---------.-d0_-_. 87, 718 976, 524 97, 484 1, 186, 463 104, 052 1, 455, 691 4 . 
Titanium concentrates: Imenite...............--..--..--~--+-~-----------d0_~.- 17, 852 (1) . _. - 27,199 {3 28, 790 (1). uw 
Tungsten concentrates_..._.....-----..---.----short tons (60-percent W Os basis) _- 307 (1) 538 ts 965 (1) ry 
Vermiculite_...........-.-._-.-.-._..-.__..-.-..-....--.--..------~-short tons__ ¢)) (4) (1) 1) (2) ¢)) om 
Miscellaneous ¢....-_____--.------- n-ne nnn n eee eee ne [none eee n ne 7, 685, 377 |_..---------.-.- 8, 232, 649 |__--..--_.------ 10, 498, 242 o 

Total value, eliminating duplications. ._........---.-----------c-encnncceee[enenceneneene---| 20,428,000 |...---.------.| 28, 754,000 |........-----..| 27, 885,000 ™ 

1 Value included with ‘Miscellaneous.’ 5 No canvass. : 
2 Value not included in total value for State. 6 Includes minerals indicated by footnote 1 above. 
3 Figure obtained through cooperation with Bureau of the Census. 
4 Value of clay used in cement and heavy clay products is included here but is not in- 

cluded in total value for State. - | oO 
NORTH DAKOTA Kd 

ee oO 

| 1046 1947 1948 3 
Product gg = 

Quantity Value Quantity Value Quantity Value D 

Clay: ov 
Products, heavy clay (other than pottery and refractories) -......--------.-_|-------------.-- ¢ 4) en ann ne nn nanan ewe (1 3) we eennnennne ene (1 2) be 
Raw (sold or used)..-.....--------~-----~--.-..-----.-------~.--short tons... (1 8). . (13) (1 8) (1 8) 314, 561 3 $16, 254 

Ooal (lignite)......-.....--------------- + nnn en -- 0 2, 654,9682 $4, 301, 603 2, 759, 862 $5, 312, 084 2, 975, 000 6, 724, 000 a] 
Mineral waters.........---------------- nnn ene nnn nnn ne nee nn nen e ene (4) @ (4) (4s). (4) (4) bs) 
Natural gas (estimated value at wells)__..._......_---._--.--._..-M cubic feet_- 344, 000 10, 000 442, 000 ~ 14,000 643, 000 19, 000 o 
Sand and gravel_..._.-.---------------~- eee ee ne ne en en nee eee SHOT tons. 2, 304, 694 726, 422 2, 383, 021 920, 111 5 995 12, 827 q 

NG... eee nnn nen een cee nee mewn nee eee w nen wenn nnn wee wee ene e nen WO eee | ene weno nnn ween none ene ee nnn |e e [penne eee eee ne 
Miscellaneous 8... ene eee ener n een ence en nee |enen nnn n ne nnene 90, 680 |_..-----..-.---- 95, 860 |...-------.--.-- 125, 150 Q 

Total value, eliminating duplications....__.....-.-------------------------|---neeenenene nee 5, 118, 000 |_..--------.---- 6, 330,000 |... 8, 581, 000 S 

. 1 Value included with ‘‘Miscellaneous.”’ 4 No canvass. | 
3 Figure obtained through cooperation with Bureau of the Census. . § Includes minerals indicated by footnote 1 above. . 
3 Value of clay used in cement and heavy clay products is ineluded here but is not : - 

included in total value for State. a



Mineral products of the United States, 1946-48, by States—Continued x 

OHIO 
rn ieee rennin agente 

1946 1947 1948 

Product a 

. Quantity Value Quantity Value Quantity Value 

Calcium chloride......_...------------------.-------------.---.-----short toms..|_..----------- |---| (1) (1) 
CoMeNt--------- nnn annem nnannnnenne ween ene n nen eee ene Darrels_. 8, 187, 531 $13, 293, 126 9, 296, 311 $16, 611, 421 10, 020, 198° $20, 496, 930 
Jay: . . Products, heavy clay (otber than pottery and refractories). _...-----.-.----.|....------.----- 2 39, 729, 000 |...-..----.--.__ 2 §1, 348, 000 |_-.-..-_.--____. 2 60, 918, 000 

Raw (sold or used)._-__.-.---------.-...-.--...-___..-_--.------short tons_-_ 3 4, 047, 818 3 6, 113, 837 3 4, 562, 985. 3 7, 714, 329 3 4, 963, 581 - 3 8, 257, 821 i 
Coal....--.------------ eee eee 0 32, 314, 262 96, 670, 095 37, 548, 204 131, 344, 763 36, 104, 000. 142, 972, 000 7 
Coke... .-.--.--------- +e eeeeeeenneee  Oe 8, 451, 580 4 69, 357, 225 10, 069, 237 4 98, 973, 704 10, 562, 486 4 128, 843, 686 2 , 
Ferro-alloys...-..-.--------. -.-------------- +e eee 0 201, 682 4 8, 884, 960 247, 035 415, 976, 882 259, 271 4 21, 852, 890 re 
Grindstones....-......-----------.------ ee eee 0 10, 854 478, 022 (1) (1) (1) (1) Ed 
Gypsum (crude) _.......-.--.----------------------------------+----------d0---- 0) (1) (1) (1) ) (!) > 
Tron, pig.------------------- eee eee Oe 9, 647, 981 4 240, 218, 956 12, 322, 330 4 380, 383, 106 12, 367, 227 4 469, 653, 906 tH 
Lime. ..--...-.----------- eee OL 1, 469, 278 12, 926, 310 1, 774, 847 17, 685, 220 1, 936, 211 21, 473, 401 TR 
Mineral paints (zinc and lead pigments) ___..._---...-..._..-__-__.__.-.--do___- (i 4) (1 4) (1 4) (1 4) (1 4) (} 4) Mineral waters........---_.----- 2 nee ee (5) (3) (8) (8) (8) (5) re 
Natural gas (estimated value at wells)__..___._............._._.__M cubic feet_. 61, 570, 000 11, 280, 000 68, 946, 000 13, 548, 000 65, 619, 000 12, 901, 000 | 
Natural gasoline and allied products: . ye > 

Natural gasoline______._-_....--..--.------_----..-..--------------- gallons... 6, 253, 000- 329, 000 6, 940, 000 499, 000 6, 152, 000 636, 000 wv 
Liquefied petroleum gases___.-........--__-_--_- ee nee 0 nee eee eee 144, 000 5,000 | ~~ 203,.000-| - 11,000 WwW 

Peat... .--..----.--------------------------eee-----_---- Short tons_. 18, 979 161, 444 _ 17, 754 143, 247 19, 207 162, 073 © 
Petroleum.........-...----.----.--------------------_----------------barrels_. 2, 908, 000 7, 710, 000 3, 108, 000 10, 440, 000 3, 300, 000 13, 733, 000 © 
Salt... eee -_--_-- Short tons__ 2, 645, 995 4,160, 011 2, 975, 676 6, 815, 639 2, 752, 696 5, 884, 343 A 
Sand and gravel____..-_.-------.- eee eee nnn OU 13, 266, 074 11, 105, 652 15, 388, 990 14, 195, 288 15, 508, 815 15, 149, 848 
Sand and sandstone (ground)._-............-..--_------.-----.-----------d0_._- (1) (4) (1) (1) (1) (4) bs 
Scythestones, whetstones, etc.......---..--_--_--________....--_-_-_-_._-_. do__.- 249 51, 135 () Q) (4) (4) © 
Stone..__.--..---- eee ON 6 16, 991, 440 6 19, 069, 169 $18, 710, 890 6 23, 633, 433 20, 274, 570 27, 552, 017 a 
Sulfuric acid (basis, 100 percent) 7_........----_-.---.-_-_._..----._--.._--.- do... (1 4) (! 4) ( 4) (1 4) (1 4) (4) 00 
Miscellaneous 8... . 2-2. -- ee eee een ne pene eee ene ene 8, 774, 430 |---------------. 5, 863,177 |.--..---.--..-.- 4, 795, 720 

Total value, eliminating duplications..-.......-.--.-....-.----.--_---.--.|_e 221, 356, 000 |-..---..-_.....- 291, 960, 000 |--.....0---.- 2. 328, 228, 000 
NS SSeS SSS SSS SSeS USS SS SRS SSS Sv SU SSS Ss oh SSS FSP SS hs cE WE SSS SS iss ES VUSPUNGUPUPU GLO 

1 Value included with ‘‘Miscellaneous.’’ 5 No canvass. 
2 Figure obtained through cooperation with Bureau of the Census. _ _ 6 Exclusive of dimension limestone in 1946, and unclassified stone in 1947, values for 
3 Value of clay used in cement and heavy clay products is included here but is not whichare included with “‘Miscellaneous.”’ 

included in total value for State. 7 From zinc-roasting operation. 
} Value not included in total value for State. 8 Includes minerals indicated by footnotes 1 and 6 above.



OKLAHOMA 

1946 1947 1948 

Product . RT a a eT rs 

| Quantity Value . - Quantity Value Quantity Value 

Asphalt (native) .......-.-----------.,----------------------.------_short tons_. (1) (1) () ) (Q) 1) > 
Cement. wana nnn nnn ene nnn nnn nee nnn ee nnn nn nnn nee nee ee - Datrels._ (1) () (*) (1) (?) 03 & 

ay: 
Products, heavy clay (other than pottery and refractories) ._.......--...--..}...--.----.-..-. 2 $1, 557, 000 |__-......-_-_--- 2 $1, 563, 000 |_---.-----_----- 2 $1, 899, 000 o 
Raw (sold or used).....-.....-..__---------_-.----.-..--..-...._Sshort tons__ 3 488, 973 3 358, 922 3 522, 704 3 349, 000 3 510, 316 3 389, 903 5 

: Coal... n-ne nn nen eee een MO 2, 647, 380 9, 926, 836 3, 420, 563 15, 101, 477 2, 925, 000 13,075,000 © 
Gypsum (crude)..-......-.-..-..-----_------------ 2.0L me) (t) (1) (1) Q) . ) aH 
Lead... ..------------ nee ee 13, 697 2, 985, 946 14, 289 4, 115, 282 16, 918 6, 056, 644 
Lime.....--------- ee OL (1) (1) (1) (1) (!) (!) wn 
Mineral waters_....-..-.2_---.-----_-- eee (4) (4) - (4) (4) (4) (4) cf 
Natural gas (estimated value at wells) _....-....--_._..._.._.._...._M cubic feet_- 380, 938, 000 12, 342, 000 419, 010, 000 16, 509, 000 480, 573, 000 23, 356, 000 ra 
Natural gasoline and allied products: . . 

- - Natural gasoline...-...-.-----. eee -----_gallons__ 283, 915, 000 12, 907, 000 280, 891, 000 18, 690, 000 273, 010, 000 25, 431, 000 = 
Liquefied petroleum gases-_-......----..-----..-.----------------.----d0._.- 131, 076, 000 2, 955, 000 165, 602, 000 5, 700, 000 197, 131, 000 10, 980, 000 > 

Ores (crude), etc.: So a 
Lead_.......-------------------------~--------------------------Short tons... "2, 236 (5) 103 (3) ~ 95, 686 (8) rg 
Zine .....-..---.--.--------------- eee 02 9, 067, 673 (5) 4, 451, 405 (5) 2, 375, 557 (5) 
Zinc-lead_.....------------------- eee nn eee 3, 139, 744 (8) 2, 471, 819 (5) 1, 867, 061 (5) S 

Petroleum........--..-.---.---.-------------------------------------~-_ barrels... 134, 794, 000 194, 100, 000 141, 019, 000 270, 760, 000 154, 032, 000 397, 865, 000 
Pumice. ....-..-----------------------------------------------------Short toms__]__-----.--------}-------2-------- GQ) Q) (1) (") cd 
Salt... ee e (?) () (1) (1) (1) (1) eS 
Sand and gravel. .....--..-._-_-_-.------ eee 0 1, 577, 138 947, 283 1, 670, 205 1, 125, 322 2, 004, 512 1,088,008 5 
Stone.__...--_.------------.---------- 0 3, 413, 430 2, 624, 579 . 2,610, 770 2, 679, 855 4, 027, 630 4, 141, 379 bs 

- Sulfuric acid (basis, 100 percent) 6... eee ----0-_- (i 7) (17) (17) (1 7) (1 7) (17) rg 
ZiNC.... nn enn enn nnn nn re ee ee ee AOC 69, 552 16, 970, 688 51, 062 12, 357, 004 43, 821 11, 656, 386 & 
Miscellaneous °___........--.----- ee eee nnn | eee ee 6, 359, 631 |... 7, 524, 303 |..---.-..------- 8, 486, 021 i . 

Total value, eliminating duplications.__.....-----------------------.--e-e-|----------------| 268, 282,000 |..-...._..-.----| 355, 750,000 |.------------__- 508, 654,000 yg 
=o 

1 Value included with ‘‘Miscellaneous.”’ 5 Not valued as ore; value of recoverable metal content included with the metals. o 
2 Figure obtained through cooperation with Bureau of the Census. 6 From zinc smelting. q 
3 Value of clay used in cement and heavy clay products is included here but is not 7 Value not included in total value for State. Q 

included in total value for State. 8 Includes minerals indicated by footnote 1 above. he 
4 No canvass. 5 

Z 

| D 
an



Mineral products of the United States, 1946-48, by States—Continued | ad 

OREGON a 

1946 1947 1948 
Product A 

Quantity Value Quantity Value Quantity Value 
A 

rn SS | Segre fy yet ysis satpuneennnanbepwagy rere SS | A 

Aluminum... __-2-_-__o-.---.2----------------------_------short tons... (1 2) (1 2) (1 3) (12) (1 3) (i 2) Antimony ore (concentrates) ..--.__.__------.----------------- ene d0__ 10 $1, 593 3 $1, 838 |..-----._-------|.--------------- Cement. __..-----___- eee barrels... . 0 (1) (1) (1) (1). 3 To tons..| 1) (1) wenn eee n nen n ene | ee 3, 345 ( ay: 
Products, heavy clay (other than pottery and refractories) ....-....-..-....-|_--.-o.0 3 788, 000 |_---------.-____ $1,038,000 |--..--.________ 3 $1, 189, 000 = Raw (sold or used)--_...-.-.....--_.._....--...-._--_..--.._._short tons... 4 118,478 490, 044 4 141, 050 4 87, 895 4172, 168 4 128, 586 2 Coal. _ 8. ene ee eee GO_- 17, 153 75, B15 | - anna nnn | nnn nnnnn ncn nn nn | annem ene nnn [an eene eee eneene= By . Copper. owen ne enn nnn nee ne nee nee ene enna ee ee --- pounds._ 14, 000 2, 268 28, 000 5, 880 4, 000 868 eq} Diatomite.---..-------___-.---------- Short tons. (1) (1) (1) (1) (2) (1) > Ferro-alloys.._..---_------- eee 0 (i 2) (i 2) (1 2) (1 4). (I 3) (i 2) tt | Gem Stones. -_--. 2 nnn | (5) penne ene een een ee (5) penne eee (5) : TR Gold... none nee OY ounces__ 17, 598 615, 930 18, 979 664, 265 14, 611 511, 385 Lead_____ o.oo eee short tons. 2 436 | 12 3, 456 7 2,506 Lime_-_-. 2-0 (1). (2) (1) (2) wennnnnnee nen n|.---- ee et Mercury. won nnn enn enn eee ene nnn neuen nen nee ___ flasks (76 pounds)... 1, 326 130, 266 1, 185 99, 232 |. 1, 351 103,338 > Mineral waters... ._....------..----.--.----------- ee (8) (8) (8) (8) (5) (8) ou | Ores (crude), ete.: 

w Copper... _-__.-_---_---- 2 --- eee Short tons... 152 (8) 109 (8). www ewww ee een e ns |e een e een nen 8 Dry and siliceous (gold and silver)_.....______...---.-_...............do.... 3, 094 (8) 3, 168 tn 3, 119 (8) by Perlite-____.---_-_._---______------- ee - een dO wenenneee ee ee |e (1) 1) (?) (1) J Pumice._...- 2-20 ene eee dO... 3, 004 12, 532 33, 240 111, 380 106, 277 307, 274 Quartz. __-.- nano een eee enn dO GQ) (1) (!) (3) (2) Q) bh Sand and gravel. ___________._________--------------- non dO... 5, 419, 183 4, 578, 672 6, 020, 440 5, 541, 373 | 8, 384, 755 10, 628, 889 co Silver_._______---- anne eee ne enone OY OUNCES. 6, 927 5, 597 30, 379 27, 493 13, 596 12,305 prone - wore nnn enn ene ne enn eee Short fons. - 71, 472, 700 7 2,008, 374 3, 002, 000 4, 425, fo 3, 682, 420 5, 733, 658 Go fs NC... .-~---- +--+ eee Ou. ] nn oo ee ewe wn een ne | wee eee nen ene Miscellaneous 8____ 2 -_ oe ween eee een 6, 535, 529 |_------ 24, 786, 806 |_------.--- 25, 358, 139 
Total value, eliminating duplications_..............-.--..-..-.-----....---|_............._.| 11, 807,000 |_-.----..-_.__- 16, 573, 000 |_-.-------_-_ 24, 871, 000 

OO 

1 Value included with “Miscellaneous.” 5 No canvass. 2 Value not included in total value for State. ‘Not valued as ore; value of recoverable metal content included with the metals. 3 Figure obtained through cooperation with Bureau of the Census. 7 Exclusive of granite and dimension basalt in 1946, values for which are included with ‘ Value of clay used in cement and heavy clay products is included here but is not Miscellaneous.” included in total value for State. 8 Includes minerals indicated by footnotes 1 and 7 above.



PENNSYLVANIA 

1946 1947 1948 

Product TT OP PP 
Quantity Value Quantity Value Quantity Value 

COMeNE. .------—--annannnnnnnnnnrncncn nn nnne ccc cnn tnneecnnncnnncnnnn = ParTels.- 29, 686, 909 $48, 294, 891 33, 655, 687 $60, 998, 207 38, 255, 543 $81, 638, 484 th 
ay: 
Products, heavy clay (other than pottery and refractories) -...--..----------|------------+---- 1 18, 764,000 |_------.-------- 1 22, 831, 000 |_...---------~-- 1 29, 247, 000 S 

0 paw (sold or used)_-..-.-....-..-.....---_--.----.----.---------Short tons_- 2 3, 178, O11 2 6, 9438, 203 23,330,612 | 27,857,447 23, 609, 027 2 8, 855, 148 r 
oal: be 

Anthracite___.........-..--------.---.---..--..--_--------------------d0_--- 60, 506, 873 413, 417,070 57, 190, 009 413, 019, 486 57, 139, 948 467, 051, 800 MQ. 
-  Bituminous............-.2. 2-2-2 0 125, 496, 856 459, 536, 386 147, 079, 296 622, 832, 802 132, 550, 000 657, 448, 000 4 
Cobalt_..-...---.---_.-----_--- oe +--+ ------ pounds. (3) (3) (8) (8) (3) (3) Q 
Coke....__---.------.----.-.2---- ee ---------------- Short tons. 16, 821, 888 4121, 817,080 22, 388, 026 4 222, 057, 346 22, 383, 524 4 257, 033, 715 > 
Copper $__--------.------_ eee ----- pounds. (8) - (8) (3) - (3) (3) (3) ne 
Ferro-alloys.-------..-..--.--.-.--.--.-_-----------.---.-----....---Sshort tons_- 444, 442 4 58, 712, 282 564, 386 4 79, 956, 306 618, 677 4 101, 135, 580 
Gem stones.___ ..-------------- eee ne ee [eee eee (8) we eee nce me ences (8) — fone e eee ene ene (8s) R 
Gold §._-__ oe nnn eee epee eee ne--tFOy OUNCES... 1, 150 40, 250 1, 518 "88, 180 2, 200 77,000 G 
Graphite, crystalline._........--.-...-.----..-------------_--------.---pounds_. (3) (3) (3) - (3) ween e enn n ee nenn| anne een ne en ones : 
rou: 

Ore. .....--..-------1-------- +e -----------------long tons. (3) (3) 918, 038 (3) 1, 122, 220 (3) > 
Pig....--.-..--..------------------------.~-----------------------short tons... 18, 330, 186 4 329, 194, 957 17, 587, 252 4 §31, 716, 815 _ 17,750, 295 4 651, 136, 537 bd 

Lime... -.---.-.-------- ee --- 0 972, 311 8, 272, 202 1, 045, 566 9, 861, 812 1, 085, 807 11,319, 685 nd 
Mineral paints (zinc and lead pigments)___....-....-.--...---------...--..d0-_-... (3 4) (2 4) (3 4) (8 4) (3 4) (3 4) 
Mineral waters__-...-------_.---..---.__-----.-_..-.---- += oe eee (8) (8) (8) (8) (8) (8) O 
Natural gas (estimated value at wells).--..-..---...-..-.-....M cubic feet_- 92, 443, 000 23, 508, 000 91, 971, 000 21, 816, 000 87, 578, 000 21, 124, 000 | 
Natural gasoline and allied products: . a oS , . , ; 

Natural gasoline__......------..---.------_----.--.---.-.----.--..--gallons.. 10, 540, 000 513, 000 12, 420 000 831, 000 11, 334, 000 1, 105, 000 < 
Liquefied petroleum gases. .-.....--..--.-------.----------------------d0__-- 463, 000 40, 000 593, 000 51, 000 919, 000 66, 000 ert 

Peat... _.-......---....---.-.------------ ee -------- Short tons_- 2, 952 9, 615 (8) (8) (3) (3) 7 
Perlite......-.---------_----_-- eee 0 | e+ |---| 2+ +e (3) (3) eS 
Petroleum__._.....-...-.------.----- + -- Darrels.. 12, 996, 000 49, 640,.000 12,690, 000 53, 170, 000 12, 667, 000 63, 457, 000 Ed 
Pyrites.....---.-.-.---------------..--.------------------------------long tons_. (3) (8) (3) (3) (8) (@) e 
Sand and gravel__._.....-.-_._---.---.---.---------------.--------..short tons__| - 10, 778, 218 - 10, 984, 380 - 11, 548, 971 13, 606,-644 12, 422, 546 - 15, 304, 020 - 
Sand and sandstone (ground)..........---.---.-.-------------.-----.--.--d0-_.- (8) | (3) (8) 68) (3) (3) 
Silver §_._.._------- eee eee troy OUNCES... 7, 887 6, 373 9, 863 8, 926 13, 731 12,497. 
Slate. __----- ne eee een [pene cence eee ee ef 3,197, 745 |_.__------------ 4,318,196 |___-_-------___- 6,351,153 & 
Soapstone......-..--.---.-----------------------_-------------------Short tons... (3) (3) (3) (3) won nen nn | eeeeeeeneeneeene g 
Stone__._-._-.------------------------------------------------------------d0_--- 18, 883, 740 25, 872, 596 7 22, 352, 810 7 31, 938, 877 23, 172, 190 35, 189, 148 qj 
Sulfuric acid (basis, 100 percent) §_._...._....-_-_-.------.----------------d0___. 229, 401 42, 882, 645 256, 347 43, 425, 877 238, 125 43, 363, 248 oS 
Tripoli (rottenstone)_..._....-__--_.--.---.-.- 0 1, 144 16, 255 616 10, 380 (3) (3) r 
Miscellaneous 9__.__....----._---------------- ene ne nnn enn | penne ee 25, 858, 979 |_.--..-----.---- 33,660, 156 |_-.-.---_---_--- 41, 330, 702 i 

Total value, eliminating duplications. -...-.-.-..--....---.--..-.--.----.-|-.-------..-----| 1,074, 004, 000 j..--._--.-_--___.| 1, 269, 762, 000 |---..---.-------| 1, 407, 347, 000 A 

1 Figure obtained through cooperation witb Bureau of the Census. 6 No canvass. _ 
2 Value of clay used in cement and heavy clay products is included here but is not 7 Exclusive of dimension basalt, value for which is included with ‘‘Miscellaneous.’’ . 

included in total value for State. § From zinc smelting. 
$ Value included with ‘‘Miscellaneous,”’ * Includes minerals indicated by footnotes 3 and 7 above. o> 
4 Value not included in total value for State. aj 
5 The magnetite-pyrite-chalcopyrite ore from which copper, gold, and silver are re- . 

covered is classed by the Bureau of Mines as iron ore.



Mineral products of the United States, 1946-48, by States—Continued 

RHODE ISLAND = 

| 
1946 1947 1948 

Product CP 

Quantity Value Quantity Value Quantity Value 

Ooke.____....._-_ 2-2 ------_--------------_-------------- Short tons... (12) (1) (12) (13) (13) (1a) Graphite, amorphous__....__.._..._._-_-._---.---------------_-_-_-------d0____ (t) (1) (1) (1) (1) (t) Mineral waters_.__....--.---.-_-_-.----- (3) (3) (3) (3) (3) (3) Sand and gravel.__...-.--._.---______.__------.---_---._.._._____.._short tons... 4 41, 659 4 $8, 486 4 44, 363 4 $25, 261 633, 436 $728, 990 Stone___--_..- eee 0 5 4, 860 5 274, 130 5 32, 090 5 400, 602 - 107, 080 536, 651 Miscellaneous®_____.2- 2-2 ee ee ee ee ee 2, 687, 793 |_---------__-___e 3, 724, 243 ju 3, 893, 302 

Total value, eliminating duplications.._............_.-....-.._._-..-----|_-------.--- =e. 561, 000 |-.....------.-.. . 785,000 |--...--..--.---- 1, 450, 000 & 

? Value included with ‘‘Miscellancous.” 5 Exclusive of unclassified stone, values for which are included with ‘Miscellaneous.’ & ; value not included in total value for State. ¢ Includes minerals indicated by footnotes 1, 4, and 5 above. ev O canvass. 
‘““Government-and-contractor.” Value of ‘‘Commercial’’ included with ‘Miscel- DF laneous.”’ 

SOUTH CAROLINA rd 

1946 1947 | 1948 | ae 
Product I w 

Quantity Value Quantity Value Quantity Value Oo 
nnn ieee ee i 

Clay: 
Products, heavy clay (other than pottery and refractories)_............_._.__|............___. 1 $2, 421,000 |_---______ 1 $3, 123, 000 |_-..__--_______. 1 $3, 587, 000 oS Raw (sold or used).._._-...--..--.....--.---_.__...---_--_.......short tons. 2614, 403 2 2, 795, 123 2 708, 705 23, 124, 510 2710, 246 33, 714, 271 i Ferro-alloys_...___..----.--~--------- en ee nee nn eeeeeeee -0 (3 4) G4). (3 4) (34) (3 4) (3 4) 00 Gem stones... en eee (5) wnee ene n nee ne (4) wwe wenn nnn e ene (3) Kyanite.....--._.0------ eee ee-------------------_-Short tons_.|__..-.-.--....._|_........ waco nnn nen eee e [ene eee ne ee ene (3) (3) Manganese 0F0___-_..-- 21-2 ean enn eee nen nnn eee 78 (3) w----------- 3 ee |---| eee eee |e Mica: Scrap..__--_.--..-2 02-0 0 (3) (3) ween nen enon nen ne |---| |e Mineral waters___.......--.-2---- 22-2 2 eee (8) (8) (8) (5) (5) (3) Sand and gravel____._.._...-.._-.-...-_-___-_--_---_.------_--._-.-.. short tons... 524, 271 214, 964 601, 313 278, 021 403, 285 198, 439 Stone... 2. ee eee 10. 1, 979, 270 2, 990, 678 2, 207, 840 3, 921, 465 2, 443, 750 4, 43, 436 Topaz, industrial__-.__....-..--..-.._---_____.-------_--_--- edo... 700 10, 600 2, 294 45, 873 200 4, 000 _ Vermiculite-._-____-2.-- eee eee 0 (8) (3) (3) (3) (3) (3) Miscellaneous ¢_____._--.-- 222 oon nee eee een | eee 2, 843, 386 |.-------.------- 2, 820, 417 |-------------__- 3, 386, 677 
Total value, eliminating duplications___......._._......--_..........____._|___--_.-.--.. 8, 189, 000 |_---.-- 10, 362, 000 j_---.---____- 12, 105, 000 

1 Figure obtained through cooperation with Bureau of the Census. 4 Value not included in total value for State. 4 Value of clay used in cement and heavy clay products is included here but is not 5 No canvass. . included in total value for State. 6 Includes minerals indicated by footnote 3 above. . 3 Value included with ‘‘Miscellaneous.,”’ a



SOUTH DAKOTA 
. \ 7 . . . . : eel 

. 1946 1947 1948 

Product -————————_—— nRr->eee 

. Quantity Value Quantity Value Quantity Value 

| A | TH 

Beryllium concentrates......------..--------------------------------Short tons-. 95 $17, 422 70 $11, 762 45 ie o 

Coment. Donen eee enee nee nenecerceeeeecnnenecnecenenece nce a—---on == DATTEMS.. (2) (1) ¢)) (1) (1) 1) fz 

ay: 
Products, heavy clay (other than pottery and refractories) ...-..-------------|---------------- (1 2) waennennene enon (13) waen nnn n-n- nae (2) w 

Raw (sold or used) deen eee eeeweeceeccecenseceseeucceneceen------Short tons... 8 247, 257 31, 428, 703 ' 8 248, 863 $2,107, 365 8 226, 934 * $1, 758, 230 ~ 

Coal (lignite) ...-.---. 0 eee nee ene nnn enn enn ee 0 16, 946 36, 362 14, 618 35, 727 15, 000 45, 000 Q 

Feldspar (crude). ....--------------------------------------------=---long tons_- 74, 540 299, 852 58, 959 284, 378 54, 037 270,889 & 

Gem stones.._-.-. -------- n-ne een nn en en nnn een nnn nn nnn nnn enn nn | pone nen ane == =~ (4) wecncecencnnnna- (4) wennneeee-- nena (4) m 

Gold.....-.--------------------------- == tO OUNCES... 312, 247 10, 928, 645 407, 194 14, 251, 790 . $77, 850 13, 224, 750 oP 

Gypsum (crude) ....---....------------------------ == -- = -------Bhort tons... (1) | (1) (1) (2) (1) (1) Cc 

LOAd qn nee re eee eee ene ee eee nn cence encore enw nme nncen ence nee 102n-- meee mace nnernnnn| enn ene ecee wen 8 2, 304 16 _ §, 728 2 

Lime. . 0 oon nnn enn nnn ene eee nnn nee eee e nnn nnn = G0. -- (1) (1) (1) (1) (1) (t) 

Lithium minerals. TT TITTTIITTIILT do. 813 30, 610 Q) (1) (t) ) 5 
ca: 

Scrap..------- 2 --- none eennnnn nn nnnennnnennnennen en eee en nn = - dO. 2 2, 806 63, 692 1, 499 37, 225 988 28, 515 rd 

Sheet _.... nee e eee eee nee ee nee eee n eee meen enn nn nnn nee ee - pounds... 17, 400 8, 432 188, 380 OL) i 

Mineral watersS...-.-------------------.---.----------+------------2------ 2 --- == (4) (4) (4) (4) (*) (‘) 

Natural gas (estimated value at wells)..---------.----------------M cubic feet... 5, 000 - 265 6, 000 360 2, 000 130 © 

Ores (crude), ete.: 
| ry 

Dry and siliceous (gold and silver). ....-...------------------~---Short fons_- 872, 242 (8) 935, 634 (5) 1, 003, 859 (5) 

FAClCAG canner new nt ree reer een en nnnnen ed Onnen|nnee nnn eenenns | pneeeee cee nn eens 3,750 (8) 1, 480 (5) = 

Quartz. -.. enna anne nn nen eee nnn een ne ne ee en ene een enn nt een dOnnnn (1) (2) (1) (4) (1) ¢)) 2 

Sand and gravel. .-...-...---------------------------- +--+ == + +--+ - +2 ------0- 3, 215, 608 1, 537, 822 3, 122, 409 1, 672, 253 4, 687, 055 3, 247, 428 

Silver_..--- een nn eee new nnn eee eee nnn meen one e nee LTOY OUNCES._ 86, 901 70, 216 111, 684 101, 074 94, 693 85, 702 te 

SHONG cee eee owner een neeneneennneeneceeneseee-Short tons... 379, 880 2, 385, 643 885, 650 3, 554, 096 763, 080 3, 911, 236 eC 

Tantalum concentrates._...-..---------------------------------------.-pounds_. 1, 703 . 3, 246 |.-..---------.--|---------------- 500 f ef 

Tin (metallic equivalent)......--.---------------------------------- Short ton8__|---.----------<-|------- geen enna sone nnn nnn nore (1) 1) 

Tungsten concentrates..___----.------.------ -Short tons (60-percent WO; basis) .- 1 (1) we eee eee nw nn | meen ween ewe enn nn| cece meen ee nen nee | pene nn nee en n= bd 

Tin... ne ee ee een enn nee eee ene nnn n nnn e------------- Short tons_-_|----------------|------2-2---252- 19 4, 598 29 7, 714 bd 

Miscellaneous ¢........-------------.--------------- -- 2 + -- -- nn e ennnneneneee | o ene e nee 1, 612, 755 |---------------- 1, 549, 649 |---.----.---.--- _1, 766, 424 Oo 

Total value, eliminating duplications_...-----.--.----------~+-------------|---------------- 18, 389, 000 |.-...----~..---- 23, 604, 000 |..-..------.---- 24, 296, 000 S 

i 

Q 

. 
ey 

} Value included with ‘‘Miscellaneous.”’ 4No canvass. nl 

2 Figure obtained through cooperation with Bureau of the Census. ’ Not valued as ore; value of recoverable metal content included with the metals. S 

3 Value of clay used in cement and heavy clay products is included here but is not in- * Includes minerals indicated by footnote 1 above. a 

cluded in total value for State. 
; 

o> 
co



Mineral products of the United States, 1946-48, by States—Continued 

Sl TENNESSEE os. eee 

' 1946 1947 1948 

Product | 
Quantity | Value | «©Qutaritity Value _ Quantity Value 

Aluminum._-___..2--2--.2----- 2-22 - eens oee une. short tons..|. (1 2) (4 2) (1 2) ~ (4) G3 G2) Barite. -_----------------- 2a e nner ene AOL 33, 595 $272, 169 31, 476 $285, 853 25, 818 | $275, 242 Gpment. oon nn enn nnn enn nee eee eee ___ barrels_._} 5, 372, 964 9, 386, 582 6, 101, 108 11, 017, 225 6, 774, 926 18, 667, 060: ay: 
Products, heavy clay (other than pottery and refractories)__.....-..-_..____.. we wonee--n------ 33,691,000 |..-.---.--__--..| 3 4, 044, 000° |....---...-.----| 3 4, 527, 000 Raw (sold or used)._....-....-..---____..--.___..._-_.__-________short tons__ 4 893, 313 4 1,955, 408 | 4 931, 341 4 2, 256, 496 4 994, 697 4 2, 702, 566 : Coal... _-- ona eo eed. 5, 618, 352 21, 556, 537 6, 258, 483 29, 840, 946 5, 910, 000 33,214,000 ee Coke____.. wenn nner nn nnn nnn nn nnn nn nen nnn nee n ene dO 229, 751 (1 2) 241, 925 (1 2) 251, 428 (1 2) . Hea Copper. _ -_---------- ~~~ 22 -- eon nn anne nn nnn nee nen ene nen eee pOUnAS__| Qf (1) (1) (1) | (1) (!) . A Ferro-alloys._..---..-...-..----_-.-.-.-..-----------.--__._.________short tons. 63, 425 | 2 6; 162, 051 147, 704 29, 196, 881 |: 144, 599 | 311, 072, 047 bt Fuller’s earth__._._-.--------.---- eee | (1) — | OM (4) (1) ‘| (*) og QOD onan nnn nanan ann w nnn n anne e nnn POY ounces__|' 95 3, 325 303: 10, 605 156 |. 5, 460 2 
Ore (sinter from copper-iron ore).___----......-.---.-..----------long tons__| 332, 756 | (1) 350, 518: (1) ! 878, 980: | () Gr Pig_.--..---------------------+------------------------------~---short tons__| 32, 688 |. (i 3)) : (1 2) (1 2) (f3) (? 2) Leadon do ” 195 | 97, 260 | 22 | 6,336 |_--------.-----|---.-----------. Lime. ...-.--- 2-222 ne none on ene en enn dOl | 160, 698 1, 232, 480 | 181, 039 1, 533, 737 | 163, 098 | 1,442,906 & Manganese ore_____--__-.--__-------------------n---n--- eee Of | 89 | (1) 37 |: (4) Pe : Mineral waters. ----.-.---_-- o-oo (¢) . | (5) | (6). |. (6S) (°) | (8) oe Natural gas (estimated value at wells). .........----.-.-...-...--.M cubic feet__| 47,000 | 5, 000 | 80, 000: | 5, 000° |: 127, 000: | 12, 000 Oo res (crude), etc.: / | : . Copper---._...-----_-------- 2-2 ----.------------------_- short tons... 1, 012, 910 | (8) 1, 050, 810 | (8) 1, 086, 810 | (8): 5 Lead... .---~------ +++ eee. 40, 1,600 | 6) : 400 |. fs} meen een defen eee = Zinc...-------------------- +--+ eee nnn nnn -- 00 798, 409 | % 1, 097, 670 |. ) 1, 078, 356' | , Petroleum..____.._-----~- 2-2 nen DATTels__| 10, 000 1). | 8, 000 () if 8, 000 | dy — Phosphate rock. .--_--..__-.-_-.---------------------_----------_---_long tons__| 0 1) 1, 411, 848 4, 778, 619 | 1, 307, 507 | 8, 231,251 © Pyvites....__------ 22-2 --- 2-2 anna ene ene On aan re | (1) : ny | (1) oO Quartz... ----- ee ShOrt tons. _| () _(Q) GQ). if (1) (1) | () Sand and gravel. ._--._----__--.---.--.._--_------------__--- dO... 4, 011, 591 3, 632, 603: 3, 891, 251 3, 805, 669 | 3, 816, 802 | 4, 147, 728 Silver... ____---__---- een ne eee nee eee nnn ne eee OY OUNCES__ ~ 18,016 14, 557 79,147 | 71, 628 39, 692° | 35, 923 Stone. _.-.-...-----_ eee eee eee Short tons... 5, 156, 490 7, 625, 086 6, 796, 630 | 10, 617, 502 | 8, 011, 360 | 12, 932, 537 Sulfuric acid (basis, 100 percent) Nonna one nanan ene n nee nnn n ene nnn pe 0- (i 2) (12) (i 2) (i 2) (1 2) (1 2) Zin. .___---- e+e e nn enneee n Oe 24, 614 |. 6, 005, 816 | 31, 212 | 7, 5538, 304 | 29, 524 | 7,853, 384 Miscellaneous 8. nnn nn enn ne eee eee 48, 445, 809 |---| 49, 143, 383: |_---_-- es 52, 350, 062 
Total value, eliminating duplications__.-__......-......---._------.-------|_------- . 68, 031, 000 |_----------- 85, 664, 000 |-.-.-.----..____] 95, 863,000 

wee ie , . " 1 Value included with ‘‘Miscellaneous.”’ 5 No canvass. 2 Value not included in total value for State. . 6 Not valued as ore; value of recoverable metal content included with: the metals. 3 Figure obtained through cooperation with Bureau of the Census. on 7 From copper smelting. we BR pe pe ‘ Value of clay used in cement and heavy clay products is included here but is not _ Includes minerals indicated by footnote 1 above. . included in total value for State.



TEXAS 

, 1946 1947 1948 

Product _—_—_— OO OOOO Oh noe 

. Quantity Value Quantity Value Quantity Value 

re gr gt gr | gnc | teen areernnneenenenreni | eeeneemananecunietrennseneetet | tenet ere | ATS M 

J 
Asphalt (native).......---------------------------------------------short tons... (1) , (1) (1) (1) (! (1) > 
Bromine_..._.....------------_------_--------------------------+------ pounds... (1) (1) (1) (1) fi (1) | 
COmMent...------------onnnnenennneennnnneecccnnecncnnecennnnnnccnnnn= Darrel. 10, 996, 478 $19, 946, 600 | 12, 349, 219 $24, 111, 833 13, 786, 846 $30, 352, 972 2 

ay: 
Products, heavy clay (other than pottery and refractories) .......-.....-.---|-.-------------- 27,019,000 |..-..--.-------- 27, 552,000 |~-..-.-.-------- 2 9, 648, 000 5 
Raw (sold or used).-_--.--------------------------------~--------short tons... 3 1, 369, 003 31, 714, 403 8 1, 385, 878 3 1, 739, 141 3 1, 590, 244 8 2, 181, 004 SS 

Coal (lignite) .-.--------.--..-------- nen nee 0 55, 978 46, 454 60, 504 59, 293 56, 000 (1) ‘< 
COKC.. . . nn ee eee ee eee eee eee eee eee GO| nee ene [eee eee 263, 006 (1 4) 644, 225 (1 4) 
Copper- 3 tee enw ewe ween we wneneeneene nen ewnncnmecnnnneeencencenecnecne- Pounds... .. 6,000. . 972 12, 000 2, 520 46, 000 | 9, 982 ™ 
Feldspar (crude)_-.-.--.-----.-------.------.------------------------long tons_- QQ). (1) (1) (1) ween nn ne ene en enn] -e eee e-- === Cc 
Fluorspar._....-..-.-.-.-.-------.--.-..----------------------------short tons... 1,118 (4) 1,019 (3) 906 | () eS 
Fuller’s earth _...--.------------ ee --d0_-- 110, 693 1, 157, 892 102, 901 1, 199, 726 92, 310 1, 162, 336 
Gem stones. ....--.-..------ ee | eee ee (5) we men eee nen nen nnn (5) weewnweeeeenn ne (5) E 
Gold_.....--..------------------- ee -_ troy ounces... 9 315 45 1, 575 57 1, 995 
Graphite, crystalline.........-.-....--.------------.-----------.-----.- pounds... (2) (?) (?) (?) (1) (1) ou 
Gypsum (crude) ......------.------------.-------------------.------short tons_- 771, 633 1, 630, 929 831, 633 | 2, 000, 341 | 893, 704 2, 143, 539 re 
He jum_._--..------- 2 ---------cubie feet__ 6 60, 493, 365 |. 6 440, 912 6 63, 198,650 6 §41, 307 6 67, 486, 567 6 641, 848 ot 

ron: 
OF. - nnn nee ene nee nee ee eneneeeee---long tons_- 91, 458 (1) 280, 273 (1) 746, 274 (1) = 
Pig... Short tons..|--..--.---------|---------------- (1 4) (14) (i 4) (2 4) 2 

Lead... ..- ee ee ee eee eee eee eee 0. 47 10, 246 | 78 22, 464 170 60, 860 
Lime....--.-..---------- ee - 0 121, 841 1, 053, 493 134, 530 1, 274, 095 168, 738 1, 583, 726 DB 
Magnesite_.-_.....-.----------------------------------+~------------- = ---- d0_--- (4) (1) (1) . —  Q) woeee ene e oe en |---e--------- te 
Magnesium.._......--...---..----.------ eee ee 02 8, 498 3, 484, 000 5, 264 3 8, 489 3, 480, 496 r=) 
Magnesium compounds (from sea water)._........-.....----....-.---.----d0_..- (1) | f re 1 (1) (1) > 
Mineral waters. ___._...-.---.--------------------------------------------------- (5) (3 5) (5) (8) (5) he 
Natural gas (estimated value at wells) ............_---__-.------.-._M cubic feet_.| 1, 776, 148, 000 53, 640, 000 | 1, 992, 704, 000 73, 331,000 | 2, 289, 923, 000 . 103, 505, 000 
Natural gasoline and allied products: | kg 

Natural gasoline and cycle products__.._...._..._.......-......-_-.gallons..} 1, 598, 520, 000 66, 783,000 | 1, 654, 674, 000 109, 297,000 | 1,861, 164, 000 170, 306, 000 rd 
Liquefied petroleum gases. .._....-..-.--------.---.------------------d0_--- 684, 459, 000 15, 587, 000 984, 860, 000 32, 724, 000 1, 123, 225, 000 50, 433, 000 © 

Ores (crude), ete.: . o 
Copper... ..-....-------.-------------.--------------------------Short tons.- 80 (7) 68 (7) 957 (7) aq 
Dry and siliceous (gold and silver)_......--.--------------------------d0__-- 2, 054 (*) 962 (7) wenn ence nn concn [pene een cen eneee Q 
Lead. ...------------ ee 0 221 (7) 772 (7) 893 (D | 
Zine. __...-..------------_------ ee ----- 0. 4, 350 (” eee eee eee en [pee eee nn | pene nee eee enn [eee eee enn eee Oo 
Zine-lead....-------------------------------+------- 3+ - 0 | ene |-- e- ee e 2, 750 £3 peewee eee een nn lene eee 2 

Peat______...----.------------- eee d0_ (4) 63) (4) 1) 1, 334 19, 028 
Pebbles for grinding. .-.....-___._2.-----.--------.--..---.-----------~----d0_--- 177 1, 770 (1) - Q) (1) (1) 
Petroleum__..._..-.--.-...------------------ + Darrels._ 760, 215, 000 1, 070, 400, 000 820, 210,000 | 1, 597, 630, 000 903, 318, 000 2, 326, 209, 000 
Pumice_....--.--------------------------.--.-----------------------Sshort tons. : 805 18, 054 (1) (1) (1) (3) 
Salt (sodium chloride) ._......._._..----------..--------------------------d0_... 1, 098, 589 1, 356, 676 1, 191, 621 2, 090, 098 1, 354, 109 1, 712, 169 
Sand and gravel____-___.-.---...-.------.---_-.--------------------------d0---- 11, 188, 849 8, 086, 097 13, 198, 728 10, 540, 980 15, 137, 848 12, 810, 573 ~] 

See footnotes at end of table. | hood



Mineral products of the United States, 1946-48, by States—Continued na 

TEX AS—Continued 
OR 

, 1946 | 1947 1948 
Product OT | 

Quantity - _ Value Quantity Value Quantity Value 
ss a 

Sand and sandstone... -__.---.-------------------------------------Short tons__|_...----....---_]_.-.------------ |. wenn nena nnn nnn QQ) (1) Silver_....---- o-oo nen eee EFOY OUNCES... 42, 922 $34, 681 20, 547 $18, 595 3, 065 $2, 774 Soapstone. ___....-.---_-- eee nneeeeeeee------------Short tons.- (1) (1) (1) (1) tS (1) . Sodium sulfate (natural)_...-...-.-._--__-2 eee 0 (?) ¢)) (1) (1) 1) (1) Stone.__-.---- 2-22 dO 3, 285, 220 | - 3, 611, 118 3, 786, 040 4, 277, 404 8 3, 844, 350 8 4, 658, 720 Sulfur__-__- 2-2 eee eee nee ----lONG tons... 3, 188, 086 51, 009, 372 3, 965, 825 70, 514, 144 3,973, 201 71, 500, 000 = Sulfuric acid (basis, 100 percent) 9....___..._....._....._.___.....---short tons__ (1 4) (i 4) (1 4) (i 4) (1 4) (1) D Sulfur Ore... ._.------.-.----------+------------------+------------.---long tons_. 5, 100 71, 400 2, 675 +87, 450 (1) (!) = ‘Tungsten concentrates...-..--.............-_short tons (60-percent WOs basis)... 1]. (1) wane nnn noe nnn | oe eee nnn |e |e rd Vermiculite._..-.----_-_-.---.---__.--.--.------------_--.....-.~-short tons_- (?) (@) wena nnn e nnn nen |e nnn |e ee ee lee ee > “iNC. 22 eee eee 0 44 10, 736 22 5,324 |-ww | i Miscellaneous !°____._____ 2-2-2 eee waen nnn -ne------ 7, 691, 305 |--.--2-2----- 24, 882, 744 |_.--- 50, 140,362 = & a 
Total value, eliminating duplications. _..__._._...-....-.-..-...-...------|_-------..- 1, 318, 003, 000 |----._--_--.....] 1, 984, 351,000 |.---..-- 2, 809, 071, 000 nd 

1 Value included with ‘‘Miscellaneous.”’ 6 ¥ipure covers fiscal year ended June 30 of year stated. a 4 Figure obtained through cooperation with Bureau of the Census. 7 N@t valued as ore; value of recoverable metal content included with the metals.. o __? Value of clay used in cement and heavy clay products is included here but is not * Exclusive of basalt, value for which is included with “Miscellaneous.” 5 included in total value for State. * From zinc smelting. r= 4 Value not included in total value for State. 10 Includes minerals indicated by footnotes 1 and 8 above. J ‘ No canvass. | : 
UTAH | | © 

1946 1947 1948 ~ 
Product . | me 

. Quantity Value Quantity Value Quantity Value 

Arsenious oxide (white arsenic)............-_-......-.._--...-...-.._short tons__ () (1) (?) (*) wennee nee eee} ee Asphalt (native). _........-...-...-.---_-____--...------------.-.--------. do... 96, 974 $1, 615, 368 99, 192 $1, 987, 049 (1) (4) Bismuth....__._..-2--2 eee n ene eee -pounds__ (7) (2) (?) (?) (?) (2) Cement. wenn een enn eee nnn nn eee eee ne DTTels__ (1) (1) (1) —  ) (2) ‘ (1) ‘lay: oe , no ne Products, heavy clay (other than:pottery and refractories) _._.-__._...-...__|_.__......-.-_.__] | (13) wo nen ene ene 31, 210, 000 |... 3 $1, 386, 000 Raw (sold or used)--................-_...-...--.----.--.---__..-short tons... 4105, 621 4199, 775 4 181, 876 4 297, 520 4 168, 050 4 272, 420 ‘Coal... .._. wen nn nnn nn nn eee ne ee eee ene OL 5, 994, 013 21, 448, 859 7, 428, 699 29, 211, 722 6, 716, 000 30, 289, 000 Coke... 2-22-2222 ene eee 0 _ 492, 367 (5) 1, 043, 465 (1 5) 1, 247, 087 (1 5) | ‘Copper. won nen nnn nnn nee enn nnn nnn nnn eee nnn eee nee e eee e eee e eee -- pounds... 228, 568, 000 37, 028, 016 533, 066, 000 111, 943, 860 454, 014, 000 98, sal, 038



Fluorspar.....--.------------- ~~ ---------Short tons_- 2, 370 () 1, 730 3) 9, 523 (‘) 
Fuller’s earth....-...-.---2-- 0 (1). (1) (4) (4) (1) Q) 
Gem stones. ._-.-----.------ |e (8) eee (8) ween e ween nee e ne (8) 
Gold... ...------- ee troy ounces... 178, 533 6, 248, 655 421, 662 14, 758, 170 368, 422 12, 894, 770 

te gypsum (crude) .....------------.-----------------------.---.------short tons... (4) (4) QC) () (*) (4) 
° Iron: 

oS Ore. ..--------- 2+ ---long tons. 1, 321, 334 1, 372, 109 2, 821, 293 2, 860, 739. 3, 233, 122 3, 926, 058 
ie Pig...--.---------- +--+ ------- Short tons. (1 8) (1 8) (1 5) (1 5) (5) (1 8) wh 

Lead... . eee ee eee eee 0 30, 711 6, 694, 998 49, 698 14, 313, 024 55, 950 20, 030, 100 ry 
gy Lime....---------------------------------------- een eee == 0 29, 057 271, 526 47, 096 366, 127 40, 635 352, 859 > 
© Manganiferous ore.........-.-.--.--.-----2-- eee 0. 7, 903 (4) 7, 198 (1) 2, 694 (‘) e) 

Molybdenum. ..-...-.-.-...--.-.---.-.----.----------------.----------pounds_- (1) (*) (1) (1) (‘) ) capa 
Natural gas (estimated value at wells)_........___--__.___........M cubic feet_- 4, 252, 000 ~ 213, 000 6, 040, 000 324, 000 6, 610, 000 397, 000 w 

oe Natural gasoline_._....--.--.-.---------- ee --gallons__ 578, 000 35, 000 685, 000 47, 000 640, 000 64, 000 ey 
" Ores (crude), etc.: OQ 

Copper... _.----------------.--------...--.--.----------------..-short tons__ 12, 471, 208 (7) 29, 021, 293 (7) 24, 458, 362 (7) > 
Dry and siliceous (gold and silver)......--..-.---.--.----_-..---.--_-.do____ 79, 875 a () -[.. 171, 741 |. (7) 215, 712 (7) 
Lead... .. 2-2 ee - GOL 11, 700 ©) 27,194 (7) 27,416 (7) 
Lead-copper...------------------------ eee nee dO 1, 236 (7) ween cee e een e een e| anne eee neee eee 3 (1) a 
ZinC..-.--------- nen eee 0 105, 222 (7) 94, 685 (7) 46, 136 (7) 
Zinc-lead___..----....---------- ee 0 576, 4350 @M | 1, 066, 614 (7) 992, 717 } (7) < 
Zine-lead-copper=.-..-.----..-------.--- ee OL] ee 1, 587 (7) 1, 565 (7) < 

Phosphate rock. ....-----.-------------------------------------------long tons_. ( f f? f fy —_ 
Potassium salts_...------.--...--.--------.---.----short tons (K20 equivalent) . 1 1 1 1) (1 1) ie 
Pumice____..-----.----- ee --------Short toms_.|_------.--------]-------.-------- 7, 500 30, 000 7, 618 30,472 
Radium (refined) ___.....-..-.-.--..-.-.-.-.._._--.----.------..--.-milligrams__ 810 8185 (1) mm) (1) (1) . 
Salt (sodium chloride)_..-.--..---. 2 -.__-_ short tons_. 12], 669 339, 505 118, 285 340, 028 1138, 779 429, 494 oO 
Sand and gravel..----.------------------------------- eee OL 1, 653, 010 992,083 | 2, 945, 943 1, 612, 354 2, 278, 184 1,368,562 
Silver. ...---....------..-.-- ee ---------------- troy ounces__ 4, 118, 453 3,327, 710 7, 780, 032 7, 040, 929 8, 045, 329 7, 281, 429 
Stone... .------..----~------ + ---------Short tons__ 404, 370 591, 940 9 178, 680 9 368, 255 279, 660 477, 654 < 
Sulfuric acid (basis, 100 percent) 1°__-.._..-...-.-------_---.---_--.-..--..-d0___. (1 5) (1 5) (1 8) (2 5) (2 5) (1 5) | 
Tungsten concentrates..__......-.......-.-.._short tons (60-percent WOs basis) _- 27 (1) 1 (1) 3 (1) Zz 
Vanadium......-.---.--.-.---.------.------ +--+ ---- pounds... 63, 188 37,370 48, 949 (2) (2) () Sy 
Zinc...-------------------- eee ---------- Short. tons. 28, 292 6, 903, 248 43,673 |  —«:10, 568, 866 41, 490 11,036,840 
Miscellaneous !)___ 2 eee eee eee | oe eee 24, 794,199 |_-.._--.--..---- 49, 304, 670 {_.----..-------. 74, 453, 754 m 

Total value, eliminating duplications.................--.---.--..---..~-~_}----- eee 95, 506, 000 |--.-.--.--.--.-- 206, 970,000 |..-----.-------- 204, 752, 000 by 

————_—_——————————————————————————————————————————————————eeeeeeeEeEeEeeeeeee———e——eeeeeeee—=-cQQQQQQE pe 

1 Value included with ‘‘Miscellaneous.”’ 6 No canvass. . g 
2 Figure not available. 7 Not valued as ore; value of recoverable metal content included with the metals. qa 
+ Figure obtained through cooperation with Bureau of the Census. § Estimated. OS . 
4 Value of clay used in cement and heavy clay products is included here but is * Exclusive of sandstone, value for which is included with ‘‘Miscellaneous.’’ ry 

not included in total value for State. 10 From copper smelting. - — 
’ Value not included in total value for State. 11 Includes minerals indicated by footnotes 1 and 9 above. OS g 

~I



Mineral products of the United States, 1946-48, by States—Continued ~ 

VERMONT 
a 

1946 1947 1948 

Product | 

Quantity Value Quantity Value Quantity Value 

Asbestos. ween cece e ween ene nenee enna neeeneneeeeneennnaeeeeees--------Short tons.. () Qo (1) Q) (1) (1) | 
ay: 
Products, heavy clay (other than pottery and refractories)_--..-.......--_-__|_._.._..._.____. (12) ewan eee e ne eee (1 2) ween een eee n enn e (1 2) 
Raw (sold or used)..--..----....--..--.-----------..-.-.--.---_-short tons__ (1 8) (28) (2 3) (3) _ (18) (28) 

Copper-._.....-..--------------------------5------- +--+ pounds... (1) (4) (1) (1) ) (1) 4 Gold____-_---_---_-~.------ n-ne een ---- LOY OUNCES... 165 $5, 775 100 $3, 500 104 $3, 640 a . 
Lime-____.-..--.---.--..--------- eee ------------ Short tons__ (4) (1) (2) (2) 22, 743 308, 004 2 
Mineral waters.-.-_.--.---..-------.---- nn ee eee eee eee (4) ie - (4) (4) (4) (4) te 
Ores (crude), etc.: Copper__..--..-----.----_---_._.--..__.-_-_____-_short tons__ 126, 782 5) 145, 661 (5) 144, 914 (5) ky 
Sand and gravel. ...---..-.-.....------.-------------..------------------ 0 383, 576 241, 289 780, 192 561, 862 731, 687 619, 069 > 
Silver____.-...-------.------.---.------~-- +e e--- tTOY ounces._ 35, 275 28, 502 21, 469 19, 429 24, 910 22, 545 et 
Slate... 2-2 ee enn nnn nn nee eee eee eee een eee cen eee eneeee (2) wane e nen e ene (1) weewnacecnacswce 3, 631, 943 TR 
Stone. -_.-.------------- eee --- Short tons... 230, 400 6, 740, 160 392, 420 7, 652, 139 395, 380 7, 992, 144 
Tale.------.-- 2+ eee enn Once 75, 144 843, 247 77,327 999, 704 70, 922 1, 014, 718 re Miscellaneous 6____-...----_-------- +n ne eee ene [ee eee eee 4, 243, 652 |..---.----..---- 5, 687,308 |---.-.--.-...-.. 2, 546, 628 eS 

Total value, eliminating duplications__..__....-...._-..._.-_-------.--.--.].--------------- 12, 096, 000 |...-.--.-----__- 14, 818,000 |.--.---.-.------ 16, 132, 000 a . 

1 Value included with “Miscellaneous.” : +No canvass. . o 
2 Figure obtained through cooperation with Bureau of the Census. § Not valued as ore; value of recoverable metal content included with the metals. A 
’ Value of clay used in cement and heavy clay products is included here but is not ¢ Includes minerals indicated by footnote 1 above. . included in total value for State. | bas 

VIRGINIA © = 

1946 1947 1948 

Product rr 

Quantity Value . Quantity Value Quantity Value 

Aplite (crude)....---..-.-------..-----.--0--------------------------long tons... (1) so (4) (1) (‘) (!) : 
Bauxite.....--_.--.---.......-----..--..--.-..--~-long tons (dried equivalent). 3 i eee ee een een eee eee ngewe [eee eee ee ene nme pawn nnn eee n eee 
Cement. 3 ene n en nee e meen nen we nee eee nec ee wee eee en nne ee ~ Darrels__ 1 (i (‘) (1) (2) (1) . 

ay: 
Products, heavy clay (other than pottery and refractories)........._......-...].......------__- * $2,914,000 j.-...--.--_.____ 2 $3, 936, 000 j-....---- 8 2 $4, 612, 000 
Raw (sold or used).........-..-......-.--..--_-..-------_-----_.-Short tons... 3 325, 901 3 328, 724 3 443, 371 3 400, 315 3 518, 266 3 470, 357 oo 

Coal... ee eee eee ee eee een eee Oe 15, 526, 895 59, 570, 583 20, 170, 799 97, 405, 945 19, 620, 000 118, 309, 000 
Coke.......------1--- ene ee eee eee 0-8 171, 242 41, 619, 144 211, 876 4 2, 508, 223 200. 911 4 2, 886, 723 
Copper. ....-..-.---.------ eee een eee eee pOUNAS._|_--- |e 10, 000 | 2,100 |..-.-- we. eo |e



Feldspar (crude)....-------------------------------------------------long tons-- 32, 960 204, 588 41, 820 261, 741 34, 770 _ _ 231, 607 

Ferro-alloys.....------------------ enn nen n ene ewer -n eee neon ShOrt tons... (1 4) | (14) (i 4) | (1 4) (1 4) (1 4) 

Gem stones.....- nnn ee eee eee nee eee nee ee enn nn nnn nen ew nen nnn [owen een ene - === (5) weennene un we-- = (5) weec ee een ne ee ene (5) 

Gypsum (crude) .. -------.----.--------.------------~------+--------Short tons... Q) (1) (1) (@) (4) (') 

ron: 
OPC. . nee re eee cence cone nae n eee e ew en nen nenene---------long tons... (1) (1) 6, 782 (1) 2, 991. (1) 

Pig noone nee ence eee nee n nena een ennnnneoee---------Short tons... 2 (F 4), (i 4). (i 4) (i 4) (4) 

Kyanite.._----------- one n nnn ene n enn e nnn ne enn ene een 10 (1) (1) (4) (1) (1) (1) wR 

Lead... 88. nnn ee eee eee eee eee eee eee eee ee eee nen 02-8. 4, 381 955, 058 3, 803 1, 095, 264 4, 703 1, 683, 674 J 

. Vie nee eee eee ec ee eee cence nee ee een ne-G0- 28 181, 282 1, 365, 931 260, 663 2, 138, 707 382, 734 3,271,053 > 

Manganese ore.._........--.---------------- 2-0 1, 280 3 mann nw nn en nena ne |e - eee o nnn e en 427 f 4 

Manganiferous ore... .------------------------- anne eee ene nee 0 87 1 6, 208 |. Q) | 2, 462 1) A 

Marl, calcareous.._........------------------------------- +--+ ----- === 0 137, 122 175, 389 98, 970 120, 995 53, 597 | 65, 601 re . 

Mica: Scrap......--..---....----------------- een n nee == --d0---- 286 6, 697 (1) 63 ween em nn ewer en nn |p nee enn nee ene o 

Millstones._.....__.-------------- ne en eee nen nee nee ree ene [on ee nnn neeen-e- (1) eae e eee nen ewnn en 1), ea wnw enn n nen n ene £3 S . 

Mineral waters. ....-------------------------- + sono nn nen enn none ee (8) (5) (5) (5) (8) s Es 

Natural gas (estimated value at wells)._....---.---...----.---M cubic feet_- 57, 000 _ 6, 000 64, 000 6, 000 74,000 7, 000 

Ores (crude), ete.: Zinc-lead_........--.-.---.--------..---------..--Short tons_-| 490, 278 (6) 505, 759 8) 519, 899 3 TD 

Petroleum...__..--- ee ne eee eee ene e een n enn enone nen enn ------- Darrels.. 23, 000 (1) 61, 000 — Q) 33,000 | - 1) cq 

Phosphate rock. ....-..-------------------------—--------------------long tons_- (1) (’) (1) 1) eee enn n ewe nnn [nee n ene -e ane 

Pyrites.. 2 nnn ne ene nee enn nnn wen ee nee e ee nen none WOW ae | t 3 () Q) ( “ 

Salt... nnn ne eee eee eee eee eee eee eee ee een ee nee e------Short tons__ (I 1) 1) (1) (1) A) : 

Sand and gravel__.---------------------------e---- eee 0 5, 340, 372 4, 319, 125 | 4, 570, 620 3, 852, 669 4, 098, 616 3,837,845 = 

Sand and sandstone (ground)..--------------------------------------------do_---| () | e @) (® | Q) ie ah 

Slate... ne ene ee ene nnn me cen ewe w wenn enn en orem ee nenenen Sse seeeneten nana i one ee me an ee a me 1) ona we mae wwe n eon 1) re 

Stone ?_...-- uae ne ee ene eee =~ --------- Short tons... 7, 873, 020 | _ 9, 754, 482 8, 359, 420 12, 377, 061 7,366, 520 12, 157, 241 Oo 

Tale and ground soapstone 7._....----------------------------------------d0...- (2) (1) (1) () (1) (1) i 

Titanium concentrates: 
. 

Ilmenite__..._._--.--.-------------.----------------------------------d0---- (1) (1) ¢ Po (3 (1) ie 

Rutile____.._.....-----------.----+-- ene = -- 0 = () (} 1) | (i (i (4) - 

FANG...- nnn nn newer nen ene eee nee eee nw ee ee ween ne ne ne ne nee one = === 0. --| 16, 905 | 4, 124, 820 | 16, 788 | 4, 062, 696 15, 882 4, 224, 612 yA 

Miscellaneous 8.__...--------------------- enn nn nee en ee een | o-oo == --| 11, 606, 349 |---------------- 14, 565,013 |..-------------- 16, 696, 866 bj 

Total value, eliminating duplications........-...-.--..---------~----+-~---|----------------| 90, 823, 000: |-------------~---] 133, 953, 000 |-.-.--.-.-.--.-- 157, 724, 000 ca 

; . 
tt 

1 Value included with ‘‘Miscellaneous.”’ 8 No canvass. hg: 

2 Figure obtained through cooperation with Bureau of the Census. * Not valued as ore; value of recoverable metal content included with the metals. bY 

3 Value of clay used in cement and heavy clay products is included here but is not 7 Soapstone used as dimension stone included in figures for stone. © 

included in total value for State. 8 Includes minerals indicated by footnote 1 above. 9 

4 Value not included in total value for State. 
C 

be] 
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Mineral products of the United States, 1946-48, by States—Continued | 
WASHINGTON 

I 

1946 1947 1948 
Product _ OO OOO | 

Quantity Value Quantity Value Quantity Value ig 

Aluminum. __...---2.222-22--22---------.-----------------__-.___.-short tons... 137, 688 1 $38, 872, 100 191, 330 1 $53, 671, 777 232, 067 1 $67, 411, 000 Antimony ore (concentrates)__.......-..-.-....-.--.--..--.--.-___........d0..... 205 10, 040 335 |. 26,091 |e Arsenious oxide_..-..-------------e eee dO o (?) aa een nnn ~ 0+ --- | oon] | PONE «nanan onan anne nnennnnnennnen nnn ennennnnnennnnnnnnennnnenennnnn barrels. 8) (3) (8) (3) (3) (3) | ay: 
Products, heavy clay (other than pottery and refractories) -....-.--.--...... wewn-e- n-ne 4 2, 216,000 j----..-.--______ 42,112,000 |... 41, 967, 000 & Raw (sold or used)...-..------.------------4-------.----_--._..-short tons... 5 235, 361 § 227, 594 § 242,174 5 241,328 5 291, 366 5 204, 552 2 Coal... -- enna nnn enn ne een wenn O_o 991, 127 5, 417, 620 1, 117, 926 6, 691, 202 1, 210, 000 7,732,000 Copper. _-.-----------.----------------- en -eeeen ne -n----e------------_ pounds. 9, 054, 000 1, 466, 748 4, 480, 000 940, 800 11, 330, 000 2,458,610 By Diatomite....-.._-----------------------------.-----------____..___short tons... (3) (3) (3) (3) (3) (3) > Ferro-alloys__...--.----------------- enone enn -d0_ (1 3) (1 3) (1 8) (i 3) (i 3) (1 3) i Fluorspar....-.-----~---------------------- + -e----------e_-d0_. 38 (3) wee enn n- nnn ne | nee |_| TR Gem stones. .._-_--- 122-2 2 een eee wanen anne nee (8) wone- nee eee (8) wane eee een nee (8) Gold... -.---------------------- +--+ eee een e------L0Y ounces_. 51, 168 1, 790, 880 34, 965 1, 223, 775 70, 075 | - 2, 452, 625 rd Tron ore..-------------------------------------------------.--------..long tons__|___..-.... meee eee n nnn 2, 268 (3) 5, 364 (3) by Lead.....-...-----------------------4--------------------__-______short tons. 2, 987 651, 166 5, 359 1, 543, 392 7, 147 2,558,626 > Lime----_--.--.-------------------- eee 0 (3) 0 (3) (3) (3) (3) od Magnesite_._..--_-----.-------------- e+ ----e-eee---ee------- d0__ (3) 3) (3) (3) (3) (3) w Manganese ore... ..---------------.------------------------- dO, 1,424 (3) an-2---5------ == | ~~ ane -n ee ----|eeeeeeeee CO Mineral waters._____-_--.-.--_--------------e ene (8) (8) (6) (8) (8) (8) Oo Olivine_______..--_12-22-2-----o--ae---------- == Short tons. 1, 400 (2) 2, 900 (3) 840 (3) A Ores (crude), etc.: 
Copper.._..-.-------------- 22+ eee 0 43 (7) _ 88 (7) 52 (*) a Dry and siliceous (gold and silver)..._........_.-__._..._-._-.-...-...do.... 51, 622 (7) 63, 995 72, 243 0 © Lead ....---- ena o one ne eee eee enn dO... 6, 920 (7) 7, 946 ?) 15, 350 7) a Lead-copper . __.----------------- een dO. ewww cence wenn |e ee eee 3 (7) ween ene nn nnn een oo ZinC._-.----.---- +--+ eee dO, 39, 634 f 25, 357 (7 364 (7) Zinc-copper.....------------- een eed. 491, 402 7) 232, 158 ?) 608, 863 fo Zinc-lead__...---.-.------ eee neneee 0 268, 402 (7) 346, 634 (7): 277, 385 ’) Peat. . nana nnn ene n ene e eee 0_ (3) (8) 2, 425 10, 125 (8) (8) , Pebbles for grinding._._-----_--..-..--....--__-..-----------------_-_..__d0_.... 21 210 (3) (3) (3) () Pulpstones..._.....-.-.--------------- eee dO 72 3, 880 76 4, 976 33 2, 100 Pumice_. wn teen enn een een nn en een nee 0 14, 585 56, 008 26, 497 74, 173 26, 675 47, 787 Quartz. --- wo nen een n nnn nnn nn nnn nnn nnn nnn nn nnn nen ene 0L. (3) (3) (3) (3) (3) (3) Sand and gravel __.---._------_-..------..-____.__-----_----.---.--_.._._d0.... 7, 557, 707 4, 608, 392 8, 380, 571 5, 700, 960 9, 267, 225 6, 657, 129 - Sand and sandstone (ground).....---.........._.___.-..-_-_-.-_-_---..-..d0.... (3) (3) (3) (3) 6, 682 33, 783 Silver _-- wee rn nn nn nnn nanan en ee 5-3 ee -tFOY OUNCES... 264, 453 213, 678 293, 736 265, 831 375, 831 340, 146 Stone... nnn n n-ne ene eee ++ eee ----._Short tons... 8 3, 149, 900 8 3, 232, 805 3, 865, 110 4, 550, 275 5, 229, 500 6, 382, 462 Tale__-._-..--..------- eee. .d0_.. 5, 084 38, 051 (8) (8) (3) (8) Tungsten concentrates........._-__....._...__short tons (60-percent WO; basis) -- 1 . (3) we wenn nnn nen nn ele ee ne eee nn eee ee eee



Zinc_.-.-~-.------- een eee eee eee eee eee Short tons... , 11,329 2, 764, 276 13, 800 3, 339, 600 12, 638 3, 361, 708 
Miscellaneous 9__.....-..-02 ~~~. + ee nn ne nn een ee ene nee |e ee nen ene ne 11, 812, 187 |_.--.-.---.----.| 14, 995, 629 |_...--.------.-. 18, 936, 646 

Total value, eliminating duplications. _....-....-----.---.-.-----.--------]_--~-~---------- 33, 029, 000 |_.-.-.-.-.------ 39, 924, 000 |_--.-.--.—..---- 50, 498, 000 

ee 

1 Value not included in total value for State. 6 No canvass. . 
2 Figure not available. 7 Not valued as ore; value of recoverable metal content included with the metals. oy 
3 Value included with ‘‘Miscellaneous.”’ . 8 Exclusive of sandstone, value for which is included with ‘Miscellaneous.’ J 
4 Figure obtained through cooperation with Bureau of the Census. 9 Includes minerals indicated by footnotes 3 and 8 above. > 
5 Value of clay used in cement and heavy clay products is included here but is not in- - 

cluded in total value for State. - Vn 
WEST VIRGINIA — . | rd 

—— eee Tl TT Q . 

| 1946 | Do , 1947 , | 1948 , e 
Product te | 

. Quantity Value Quantity Value Quantity Value ¢ 

Bromine... _..._-.---------- eee nneneeeeeeeeneeeneeeeeeee---pounds.._ (1) (1) (1). (1) (1) (1) S 
Calcium chioride........--...-..--.---...-.----.-.-.-----.----.-----Short tons__ ¢3) (2) (1) (1) (1) (Qt) > 
Coment. pee ee ee ne ee ee ee eee eee ee ee eee Darrels__ (1) (1) (4) (4) (1) (1) 4 

ay: . 
Products, heavy clay (other than pottery and refractories)...........-.----..|---------------- 9 $4, 428, 000 |.-.....-_.--__-- 2 $5, 529, 000 |.---..-.....__-- 2 $6, 871, 000 
Raw (sold or used)-_..--..-.-----_--._--.----_---..---.--_---__.-short tons... 3 469, 024 3 992, 673 3 §90, 680 31,117, 155 3 §90, 479 3 976, 676 © 

Ooal....-.2---- ee eee ee eee 0 144, 020, 092 526, 151, 730 176, 156, 579 788, 825, 871 168, 200, 000 921, 736, 000 ry 
Ooke. -__.-- nee enn een 0 2, 383, 050 414, 104, 420 3, 200, 206 4 28, 292, 720 3, 650, 584 4 37, 892, 068 
Ferro-alloys_.....--------------2 eee 0 (1 4) (1 4) (14) (14) (1 4) (1 4) = 
Grindstones and pulpstones........-------------_----------------------- doe 751 23, 422 (1) (1) (1) (1) D 
Iron, pig.....-........----...-.--------------- ee -- 0 1, 011, 753 (1 4) (14) (14) (1 4) (1 4) ts 
Lime. ._2.. ee OL 409, 952 3, 103, 183 471, 914 4, 050, 950 490, 803 | 4, 610, 157 td 
Marl, calcareous... ..--..-...---.----------.------------------------- 02 (1) (1) (1) (1) (1) (1) cS . 
Mineral waters._..._.--...-..--._--.------- ee eee eee nnn (5) (5) (5) (5) (5) (3) i<j 
Natural gas (estimated value at wells). ._-...........-........._..M cubic feet_- 178, 958, 000 26, 736, 000 192, 233, 000 29, 643, 000 203, 681, 000 34, 035, 000 
Natural gasoline and allied products: he 

Natural gasoline__....---------------.-----.--.-------~---.-..------gallons... 60, 854, 000 2, 496, 000 52, 338, 000 3, 339, 000 53, 930, 000 4, 908, 000 ry 
Liquefied petroleum gases. .-......----....--.---.----.....---.-------d0__.- 59, 590, 000 1, 653, 000. 88, 935, 000 2, 975, 000 103, 412, 000 4, 778, 000 oO 

Petroleum... 22-2 --__--___barrels._ 2, 929, 000 9, 960, 000 2, 617, 000 10, 210, 000 2, 687, 000 12, 795, 000 oY 
Salt__...--- ee ---- Short tons... 272, 841 896, 894 279, 300 1, 161, 429 246, 732 1, 197, 645 ct 
Sand and gravel_._...-.--_-.22- 0 3, 457, 372 4, 518, 325 3, 796, 253 5, 782, 988 3, 974, 264 6, 306, 898 ©Q 
Sand and sandstone (ground).__--__---.-----..--..--------..-.------------d0___. (1) (3) (1) (1) (1) (1) by 
Stone.___---.- eee -- 0 6 4, 131, 540 6 4, 464, 048 4, 888, 860 6, 033, 930 4, 929, 910 5, 802, 683 5 
Miscellaneous ?___. .---- 222 ee eee en eee ne | penne ene 55, 432, 224 |_--...-- 68, 207, 347 |_.-..---.--.--.- 89, 281, 439 2 

Total value, eliminating duplications. ._...............---...--.--.-------|--~---------- 688, 925, 000 }..---_-.-_-..... 862, 980, 000 |_.-...---..--..-} 1, 008, 299, 000 

1 Value included with “Miscellaneous.’’ . ‘4 Value not included in total value for State. = = _ 
2 Figure obtained through cooperation with Bureau of the Census. 5 No canvass. 
8 Value of clay used in cement and heavy clay products is included here but is not 6 Exclusive of dimension sandstone, value for which is included with ‘‘Miscellaneous.’’ «J 

included in total value for State. 7 Includes minerals indicated by footnotes 1 and 6above. | ~J



Mineral products of the United States, 1946-48, by States—Continued oa 

WISCONSIN SO 

1946 1947 1948 

Product I Oe 

Quantity Value Quantity Value Quantity Value . 

GPO, - ne wennmnnennnnnnannnnnnnnemtanrncnnenarswecnannanmeneceabBITOl.-.- (1) (a) (1) (1) . (#) Q) 
Clay: | 

Products, heavy clay (other than pottery and refractories) .......-.--..-.-..|.-...-------.-_- 3 $408, 000 |_.-.-....-.---.- 4 $515, 000 |_...-------- 2 $601, 000 
Raw (sold or used)_......--..----_---- ee --_._-.--_short tons... 3154, 918 3-135, 207 | 3111, 450 381, 200 3155, 062 3113, 808 

Coke. ..._--22-- eee nee ee een 0 (1 4) (4) (a4) (14) (i4y () 4) i 
Flint lining for tube mills__.._-_-___.-.--.-...----------------------------d0_-.. (@) (1) (1) () (iy) (1) Se 
Tron ore___..---- ~~ eee nee ne eee nnn e- eee ---_long tons. 1, 097, 471 () 1, 648, 099 (4) 1, 468, 953 (1) 2 
Lead.__......----------- eee eee ShHOFt tons... 1, 588 346, 184 1, 166 335, 808 861 308, 238 te 
Lime. . _...-----2 eee 0 74, 686 760, 432 70, 233 805, 000 107, 648 1, 228, 988 by 
Marl, calcareous... ..-..-.-------.-- ao .-.-----e- 0- 883 750 (!) (1) 10, 293 6,991 > 
Mineral waters-_..-.---- 0-2. ee eee (5) (9 (% (4) (8) (8) ee 
Ores (crude), etc.: T 

Zinc...--...-------- wee ~~ Short tons__ 670, 210 (8) 313, 111 (8) | 32, 040 (8) 
Zinc-lead.. ...-- 2. --- eeeeeeeenneeeeeene-GO_--- 196, 574 184, 899 (8) 155, 186 (8) re 

Peat... ...-------------a-nn2non enone oe renennnseeenensuecnennneeeeeeseees.40_--- (1) 1) (1) (1) oy () Be 
Pebbles for grinding... .__._--------------------------------.-----.---.-@0_-_- (1) (1) (1) (1) | ? ( pe 
Pyrites....-.-----------..--..--.------------------------------------long tons_. (1) (1) (1) ) (1): 1) te 
Quartz__....-.--.------- 22. ee eee Short tons... (1) (1) . (2) (1) (1) (1) 5 
Sand and gravel. ......-.-..- 0-2-2 eee eee 10 14, 828, 713 6, 802, 828 16, 335, 238 9, 938, 778 18, 613, 088 11, 370, 089 S 
Sand and sandstone (ground)._...--..---___-_-_- eed (1) (Q) ()° () () (3) a 
Stone... 2- 2 ee eee ee eee eee enn - Oe 6, 193, 400 11,473, 119 7 5,897, 960 711, 669, 611 ? 7, 224, 330 742,681,046 J 
ZINC. _ ~~. enw en enn we new ecw nen ee ewe enon ceew eens enecemacsenaenennensdcanne 14, 276 3, 483, 344 12, 224 2, 958, 208 7, 864 2, 091, 824 
Miscellaneous §__.__.-..2.0 0202 -- ne eee eee eee ee | pee eee eee 12, 263, 081 |... 17,019, 765 |-........--..... 19, 572, 270 eo 

Total value, eliminating duplications._._....---.---------ae----eeeee--ee ee wawnccameanenaue 28, 696, 000 |... nncewncn wane 34, 942, 000 | nwncannnnennne 37, 641, 000 bo 

1 Value included with ‘‘Miscellaneous.”’ 5 No canvass. oo —— | - 
2 Figure obtained through cooperation with Bureau of the Census. 6 Not valued as ore; value of recoverable meta) content included with the metals, 
3 Value of clay used in cement and heavy clay products is included here but is not in- 7 Exclusive of basalt, value for which is included with ‘‘Miscellaneous.’’ 

cluded in total value for State. § Includes minerals indicated by footnotes 1 and 7 above. 
4 Value not included in total value for State. |



WYOMING. 
SSeS Paseo ssf pss Env ivesmunsstemenacperansrea : TE . - 

1946 : 1947 1948 
Product | I 

Quantity Value Quantity Value Quantity Value . 

™ A LOLS | LACT SSSR Seeaie | st/uichtstnate Sart veSSO SPSS SASASSSOSGSSS | papa ast SSSSrsvaySUSEnPashat f Spe SSsSpuScnss hss SURS SAAS a RETREAT enD 

COMO. nn anna nana nnn anne eennen ann nn barrels. . - Q) (1) | (1) (1) (+) (!) p ay: 
Products, heavy clay (other than pottery and refractories)..........-..-.--..|.----........__. 2 $268, 000 |_...--------.-.- 3 $269, 000 |--...---------_- (1 2) Rn Raw (sold or used)._-_.-_---.-.----__--_-_pe----n--------_.-__Short tons... 3 239, 835 3 2, 003, 537 3 274, 498 3 2, 593, 782 $ 400, 636 4 $3, 692,374 bj C08)... nn een nen nnn nnn nnn ne cen ne reece ecnnen O-- 7, 634, 484 22, 895, 612 8, 051, 147 27, 139, 183 6, 300, 000 23,877,000 & POP POT apa n ar nnn nn nnnnn nnn anen nnn n anne nnn nnn nnneeneeennennanns-POUNGS.. 2,000 324 |--.-------.-----|----..---------- |---| een nee S Feldspar (crude). _--......---.---..---------------.----------_---__.-long tons... 20, 345 83, 496 18, 801 90, 258 16, 760 78,080 fH Gem stones.._-_ 2 non. ne nettle (4) panne nee e ee (4) ewenennnennnn (4) Gold____..-._-- nee een ee ------ LFOY OUNCES. "106 3, 675 1, 486 52, 010 115 4,028 mM | Gypsum (crude) .........__..-----.------.-------------------e-... Short tons... (4) (1) 22, 643 112, 238 (1) (1) a Iron ore__.._---------------------- ++ een e nnn ennnu------------_-long tons__ 619, 317 (1) 651, 471 (1) 689, 591 (1) ie Mineral waters -..-.___-___-_---.----..---_------------ ae (4) (4) (4) () (4 (4) Natural gas (estimated value at wells)..............._.___.-.---...M cubic feet... 33, 266, 000 1, 264, 000 45, 550, 000 2, 273, 000 52, 424, 000 3, 119, 000 5 Natural gasoline and allied products: 

bd Natural gasoline_____..__-...-.--2-_------------------n------------ gallons... 35, 787, 000 2, 153, 000 34, 817, 000 2, 759, 000 35, 134, 000 3, 735, 000 ed Liquefied petroleum gases_................_..--..-_--....._.-..__..... 40... 7, 719, 000 323, 000 15, 993, 000 691, 000 24, 577, 000 1, 561, 000 Ores (crude), etc.: 
| Oo Copper... ------n- 20 == non oonnne nanan nnn nnenenneo enn -nee------ShOrt tons__ 19 (5) wna enn nena enna | anne enn nn ne nen | nnnne ene ennnnne[nweeeeecee ee Dry and siliceous (gold and silver)................_.._......._........do..... 42 (8) 6, 059 (8) 867 (5) Petroleum .._____-..-- one e-e ene -----_ Darrels 38, 977, 000 44, 430, 000 44, 772, 000 75, 220, 000 54, 004, 000 128, 962, 000 2 Phosphate rock. --__.-..--_---__-___.___---__------.---...-...-----__long tons_.|_..---.-.--.-..-|-----. 51, 845 290, 484 138, 946 695, 110 Sand and gravel_._......--.......-.-..--..-.---------.__--_--......_ short tons__ 2, 005, 951 1, 129, 598 2, 268, 381 1, 490, 702 2, 021, 848 1, 507, 906 B Silver__.___-___...- 2-22 -------- eee ATOY OUNCES. 26 21 95 | . 86 11 10 op Sodium salts (natural) .............-....-......-----.---_---.__.__.. short tons... (1) (1) (1) (1) (1) (1) | by : Stone......_. 2 eee. 40. 1, 204, 570 1, 203, 636 1, 393, 070 1, 497, 034 964, 460 1, 265, 694 > Vermiculite.....--.---..-------- een ene en eee. d0_. (4) (1) (1) (4) (!) (1) mn Miscellaneous 6. __ 2... een ee ene eee 3, 001,393 |...---..----__ 3, 127, 596 |---------- 4, 339, 984 bd 

Total value, eliminating duplications .______--_----_ -nnnnneenenne[anenee-nne-----| 78, 745,000 |.--.----------| 117,594,000 |__.._-._-...-| 172, 818, 000 3 

1 Value included with “Miscellaneous.” 4 No canvass. q 3 Figure obtained through cooperation with Bureau of the Census. 5 Not valued as ore; value of recoverable metal content included with the metals. ry 3 Value of clay used in cement and heavy clay products is included here but ts not in- 6 Includes minerals indicated by footnote 1 above. bet cluded in total value for State. a Lous ro) 
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ce GENERAL SUMMARY : | j 

| HE labor force in the mineral industries gained 3 percent in 1948 
to an average of 722,300 men working daily. ‘These men worked | 
250 days or 10 less than in 1947. The average shift worked at 

_ mineral operations in 1948 was 7.92 hours, which was nearly %-hour { 

shorter than in 1947. The total man-hours of worktime in 1948 — { 

declined 3 percent from 1947 owing to the fewer days of work and the 
shorter shift that more than offset the increased employment. Despite 

| the decrease in aggregate worktime, output from mineral operations 
in 1948 was at record levels in both tonnage and dollar volumes. It 
is apparent that output per man-hour was increased in 1948. The 
increase in productivity probably was attained principally from in- : 
creased mechanization and from greater utilization of open-pit and 
strip-mining methods. | 

Salient statistics of employment and injury experience in the mineral industries : 
in the United States, 1944-48, by industry groups . 

OE Ee eee ES 

| 1944 1945 1946. |. 19471 1948 3 

Average number of men working daily: 3 | | 
Coal mines._...-.----.--.--.----------| 453,987 | 437,921 | 463,079 | #469, 100 485, 600 
Metal mines_...-----------------.-----| 70, 418 61, 294 65, 234 71, 228 72, 000 
Nonmetal] mines_____-___------.------- 11, 261 10, 371 11, 312 12, 176 12, 200 
Quarries.........------------------..--| 58,476 58, 180 70, 265 75, 245 78, 200 
Coke plants. ...----------------------- 24, 766 22, 987 21, 410 23, 705 25, 000 
Metallurgical plants__---..------------ 58, 085 46, 467 44, 954 49, 082 49, 300: 

Total...-----------------------------|_ 676,988 | 637,220 | 676,254 | 700, 536 722, 300 
Average number of active mine-days: 5 

Coal mines.-..-_.------..-------------- 281 259 224 4244 229 
Metal mines-___--_-..------------------- 289 288 249 | 275 277 
Nonmetal mines__...-..-.-.-.--------- 282 291 291 292 284 
Quarries.__....-..----------~---------- 268 264 274 279 282 
Coke plants_ -...--------.-------------- 351 344 337 350 350 
Metallurgical plants. -...-----.-..--__. 329 329 284 | 313 315 

Total.__..------------------------- 287 271 240 260 250 

See footnotes at end of table. 

1 Data on petroleum, natural gas, sand and gravel, and clay industries and on iron smelting and steel 
industries are excluded from this chapter. 
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Salient statistics of employment and injury experience in the mineral industries 
in the United States, 1944-48, by industry groups—Continued 

1944 1945 1946 1947 1 1948 2 

Man-days worked, in thousands: 6 
Coal mines._...-.------.--------..--.-| 7127, 500 1138, 424 103,847 | £114,285} 111,014 
Metal mines. _.....-.--.--------- oo. 20, 349 17, 673 16, 238 19, 567 19, 918 
Nonmoetal mines__.___.----------.-.--- 7 3,173 3, 016 3, 297 3, 555 3, 470 
Quarries._____... 222. 15, 691 15, 376 19, 262 20, 996 22, 052 
Coke plants. __-_-...---22.- 8, 687 7, 915 7, 205 8, 293 8, 753 
Metallurgical plants. _.-.--......-..__- 19, 113 15, 268 12, 783 15, 353 15, 514 

Total.._..-.---.---------------.---..|_ 7194,513 | 172,672 | 162,682 | 182,049 180,721 

Man-hours worked, in thousands: 6 _ a 
Coal] mines 8__._-._.__.-------._-------| 1,078, 474 958, 591 879, 628 £ 933, 190 867, 500 
Metal mines. _.__......---------------- 163, 027 141, 295 130, 406 157, 024 160, 480 
Nonmetal mines_____.---.----...----.. 25, 760 24, 613 26, 877 28, 809 28, 350 
Quarries._._....---...- 2-2-2 129, 302 127, 168 158, 528 171, 979 180, 440 
Coke plants. ___-.-..--------------..-- 69, 590 64, 375 57, 710 66, 119 69, 540 

. Metallurgical plants. ..-..---._._.____ 152, 326 121, 491 101, 673 122, 630 124, 200 

Total §._-...-...-------------------.] 1,618,479 | 1,437,533 | 1,354,822 | 1,479,751 | 1, 430, 510 

Number of injuries: 
Fatal: 

Coal mines. __.-0-2-- ee 1, 298 1, 068 968 1, 165 1, 019 
Metal mines. .....-..----.--2 130 96 90 126 101 
Nonmetal mines___..-....-_--_-_ 17 16 26 12 15 
Quarries... ...0-2-.22.0-2- ee. 73 53 55 75 73 
Coke plants. .___-...2.----2- Lo 15 18 8 15 17 
Metallurgical plants. .--.......22__ 38 19 20 21 13 

Total_....-...-...---.-----_--_.- 1, 571 1, 270 1, 167 1, 414 1, 229 

Nonfatal: . 
Coal'mines_..-..-.--2- ee 63, 691 57, 117 55, 350 58, 200 54, 045 
Metal mines_.....-..----- 8, 894 6, 922 7, 845 8, 293 7, 515 
Nonmetal mines._.........--_-.2- 1, 283 1, 145 1, 369 1, 308 1, 165 
Quarries___...-220-2-- 22. 4, 437 4,121 5, 187 5, 504 5, 010 
Coke plants_......---...--.--___ 988 835 810 926 . 905 
Metallurgical plants. _-........_____ 4,158 3, 271 2, 794 3, 228 2, 810 

Total... 83, 451 73, 411 72, 805 77, 459 71, 450 

Injury rates per million man-hours: 
Fatal: 

Coal mines __....----.---.---..---- 1. 20 1.11 1.10 1. 25 1.16 
Metal mines. ....22..---2--- - 80 . 68 . 69 . 80 . 63 
Nonmetal mines______.....--..._-- . 66 . 65 .97 .42 . 53 
Quarries....------- 2 . 56 42 . 35 44 . 40 
Coke plants. ._----....2.. 22 __- . 22 . 28 .14 . 23 - 24 
Metallurgical plants. _.......____- . 25 .16 . 20 .17 .10 

- Total_.--.---------.----.-------- . 97 . 88 . 86 . 96 . 86 

Nonfatal: a 
Coal mines. .....22-..2222 59. 06 59. 58 62. 92 62. 37 62, 30 
Metal mines.___...- 22-2. 54. 56 48. 99 56. 32 52. 81 46. 83 
Nonmetal] mines....__-..-......_.- 49. 81 46. 52 50. 94 45. 40 41.09 
Quarries.__.......2..2 0 |, 34. 32 32. 41 32. 40 32. 00 27.77 
Coke plants___...-... 2... _. 14. 20 12. 97 14. 04 14.01 13. 01 
Metallurgical plants___..-...--._.. 27. 30 26. 92 27. 48 26. 32 22. 62 

Total_....-.-..------------ 51. 56 51.07 53.74 52. 35 49. 95 
i 

1 All data are final, except that data on coal mines are preliminary. 
4 Preliminary figures based on an average of 75 percent coverage. 
3 Average number of men at work each day mine was active. Because absenteeism and labor turn-over 

are taken into consideration, this number is lower than number of men available for work as measured by a 
count of names on pay roll. 

4 Preliminary figure based upon 70 percent coverage of the industry. 
5 Average in which operating time of each mine is weighted by average number of workers in mine. 
6 Totals of man-dsys and man-hours are additions of the rounded subtotals and may differ slightly from 

totals obtained before rounding. 
7 Revised figure. 
§ Data included for bituminous-coal mines are on portal-to-portal basis.
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| ‘The safety record of the extractive industries in 1948 was the best 
annual record in the 37-year statistical history of these industries. 
The over-all frequency rate of 50.81 fatal and nonfatal injuries per 
million man-hours of worktime was a marked improvement over the 
corresponding rate of 53.30 in 1947. There were 1,229 fatal injuries 
during the year, 185 fewer than in 1947. The fatality rate of 0.86 
per million man-hours was considerably better than the rate in the 
preceding year and lower than that of any year except 1946, m which 
the rate was also 0.86. ‘The relatively favorable fatality experience 
in 1948 resulted largely from a significant reduction in the number of 
fatal injuries in anthracite and bituminous-coal mining. Nonfatal- 
injury experience was also appreciably better than in 1947. In fact, 
the rate of 49.95 nonfatal injuries per million man-hours was lower oo 
than that of any year for which injury statistics are available. Al- 
though most of the mineral industries improved their nonfatal-injury . 
records in 1948, the greatest decreases in nonfatal injury-frequency 
rates occurred in metallurgical plants, quarries, metal mines, and non- 
metal mines. : 

Work Stoppages.—The mineral-mining industries were affected by | 
work stoppages to a greater extent than any other segment of the | 
economy during 1948, largely because of prolonged labor-management 

| disputes in the bituminous-coal industry. The 10,514,400 man-days 
: of idleness resulting from work stoppages in mining operations 

amounted to more than 30 percent of the total man-days lost in the 
country because of stoppages, according to the United States De- 
partment of Labor. Excepting the records of 1943 and 1946, this 
was the largest annual total for mining since 1927. The 1948 work 

| stoppages hampered the mining industries considerably more than in 
1947, when 2,561,380 man-days of work were lost through strikes. 

_ During the year there were 623 work stoppages in the mineral in- | 
dustries. Of these, 561 strikes causing a loss of 9,560,000 man-days 
were at bituminous-coal mines, 26 with a loss of 274,000 man-days 
were at anthracite mines, 11 with a loss of 473,000 days were at metal 
mines, and 5 causing a loss of 114,000 days were at metallurgical 
plants (primary smelters and refiners of nonferrous metals). Time 
lost through stoppages was not significant in the other mineral indus- 
tries. Labor-management disputes at bituminous-coal mines ac- 
counted for more than 90 percent of the total man-days lost in the 
mining industries. Several stoppages in anthracite mining resulted | 
from sympathy strikes in support of the demands of the United Mine 
Workers for effectuation of a welfare and pension plan for bituminous- 
coal miners. 

The first major strike (one involving more than 10,000 men) started 
in the bituminous-coal industry on March 15 as a result of a dispute 
over activation of the miners’ pension and welfare fund. President 
Truman appointed a board of inquiry under the national emergency 
provisions of the Taft-Hartley Act on March 23. The board’s report
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was followed on April 3 by a court order instructing the union to | 

order the miners back to work and directing the parties to resume 
collective bargaining. There was no immediate response to this in- 
junction, and on April 7 the Government filed a request for contempt 
action against the union and its president, John L. Lewis. On April 
19 the union and Mr. Lewis were found guilty of contempt of court; — 
the union was fined $1,400,000, and its president was fined $20,000. 
Virtually all miners were back at their jobs on April 26. This stop- 
page involved 320,000 workers and lasted from March 15 to about 
April 25, although not all workers were idle for the entire period. It 
caused. the loss of about 8,080,000 man-days of work. Because of 

| this dispute, a sympathy strike started on April 6 in anthracite mines, 
where approximately 30,000 men remained away from work 2 to 8 
days. > 
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' FIGURE 1,—Trends in employment and injury experience in the mineral industries of the United States, 

Negotiations for a new wage agreement were concluded successfully 
by the commercial bituminous-coal operators and labor before the 
1947 contract expired. The new agreement made no change in daily 
working time but increased the payment to the United Mine Workers 
of America Welfare and Retirement Fund to 20 cents per ton of coal 
mined for use or for sale. 

However, on July 6 about 42,000 workers in “captive” bituminous- 
coal mines were involved in a work stoppage that lasted for 9 days 
when management refused to accept the union shop provision in the 
1948 contract previously agreed upon with the commercial-mine 
operators. The captive-mine operators filed an unfair-labor-practice 
charge against the union with the National Labor Relations Board,
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contending that the provision violated the Labor-Management 
: Relations Act (Taft-Hartley Act). About 40,000 commercial miners | 

| stopped work in a sympathy strike. The NLRB charged the union 
with a violation of the act and gave the union until July 13 to answer 
the charges. On that date the strike was settled temporarily when 
the operators accepted the union-shop clause with the provision that | 

| it would be modified if subsequent court rulings so required. This 
stoppage involved 82,000 workers and caused approximately 528,000 | 
man-days of idleness. OS | 

Injury Experience.—All major disasters (a single accident in which | 
five or more men are killed) in both 1948 and 1947 occurred in the coal-. | 

7 mining industry. The six major disasters in 1948 were in bituminous- 
coal mines, whereas in 1947 there were three disasters in bituminous- 
coal mines and three in anthracite mines. There were 49 deaths i 
caused by the 6 major disasters in 1948, compared with 179 deaths : 
from disasters in 1947. ‘The Centralia mine explosion in March 1947, 
which killed 111 men, caused the 1947 disaster record to be extra- 
ordinarily high. Anthracite mines had no disasters in 1948, whereas 
3 disasters at these mines resulted in 33 fatal injuries in 1947. The 
improvement of the major-disaster record of coal mines over that of | 
1947 was responsible, to a great extent, for the more favorable fatality | 

| experience of coal mines, as well as that of the mineral industries as a 
whole, in 1948. — 

| The history of the coal-mining industry shows that progress has | 
| been made in recent years in lowering both the frequency and severity 

of major disasters. In the 21-year period, 1910-30, there was an 
average of 11 disasters with 264 deaths per year. However, in the 
18 years since 1930 the annual average has been 5 disasters with 88 
deaths. Thus, for the period since 1930, the frequency of disasters 
has been less than one-half that of the earlier period, and the severity : 
has been one-third. Needless to say, the fact that there were six : 

Employment and injury experience of the mineral industries of the United States, 
1931-48 

nn SL A SSS SSS SSS 

- +. .:,,| Lojury rates per Men | Average | sfandavs | Manchours Number of injuries|,yitlion man hours 
Year working | active work y ked — | . daily days orke Wworke 

Fatal | Nonfatal| Fatal | onfatal 

1931_..--.-..--| 784,347 188 | 147,602,799 | 1, 288,135,808 | 1, 707 94, 021 1.33 72.99 
1932_._.---.---.] 671,343 165 | 110, 655, 616 962, 924,915 } 1,368 66, 028 1.42 68. 57 
1933_..-..----.| 677,722 181 | 122,787,658 | 1,058, 245,650 | 1,242] 70,158 | 1.17 66. 30 
1934._--...---.| 739, 817 195 | 144, 566,133 | 1,167, 723,543 | 1, 429 79, 211 1. 22 67. 83 
1935...-.-.--..| 783, 139 195 | 152,354,170 | 1, 215,316,764 | 1,495 | 980,070| 1.23 65. 88 
1936...--......| 824,514 216 | 177,920,334 | 1,426,233 543 | 1,686] 90,608| 1.18 63. 58 
1937__.--.-----| 859, 951 217 | 186, 790, 283 | 1,482, 241,908 | 1,759 94, 466 1.19 63. 73 
1938_..--..---.| 774, 894 187 | 145,056,875 | 1, 144,137,296 | 1,369 69, 940 1. 20 61.13 
1939_..-.-.---.| 788, 925 202 | 159,388,490 | 1, 251,169.210 | 1,334 73, 253 1.07 58. 55 
1940_..-.....-.| 801, 926 219 | 175,663,792 | 1,385,128, 234 | 1,716 80, 856 1. 24 58. 37 
194]1___---.---.| 835,095 234 | 195,425,228 | 1, 541,335,277 | 1, 621 87, 911 1.05 57. 04 
1942...-.-.....| 802, 640 260 | 208,739,906 | 1,653, 284,620 | 1,862 91, 675 1.13 55. 45 
1943_..------._| 747, 486 277 | 207,350, 643 | 1, 668,340,394 | 1, 799 88, 449 1.08 53. 02 
1944___._._..._] 676, 938 287 | 1194, 512,359 | 1,618,479,042 | 1,571 | 83, 451 .97 51. 56 
1945__.-.-.----| 637, 220 271 172, 672, 431 1, 487, 533, 580 | 1, 270 73, 411 . 88 51. 07 
1946__.......--_| 676, 254 240 | 162, 630,674 | 1,354,822,190 | 1,167 72, 805 . 86 53. 74 
1947 2_._______.| 700, 5386 260 | 182,049,005 | 1,479, 751,399 | 1,414 77, 459 . 96 52. 35 
1948 3__________| 722,300 250 | 180,721,000 | 1, 430,510,000 | 1, 229 71, 450 . 86 49. 95 

1 Corrected figure. 
3 Partly preliminary. 
* Preliminary.
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disasters in bituminous-coal mines in 1948 demonstrates pressing need 
for more intensified work to control the hazards that cause disasters : 
in coal mines. | - | 

The number of fatal injuries declined in each of the major branches 
of the mineral industries except nonmetal mines and coke ovens, 

_ which together reported an increase of five fatalities over the compa- 
rable total in 1947. The greatest decrease in the number of fatal 
injuries occurred in bituminous-coal and anthracite mines, which had 
155 fewer fatal injuries than in 1947. Metallurgical plants recorded 
the greatest percentage decrease in the number of deaths—13 in 1948 
compared with 21 in 1947. The total of 1,229 fatal injuries was 185 
less than in 1947 and was lower than that of any year except 1946, 
according to fatality statistics on the mineral industries first compiled 
in 1911. 

Nonfatal-injury experience improved appreciably during 1948. 
The total of 71,450 nonfatal injuries in all mineral industries was lower 
than that of any year since 1938, when man-hours of worktime were 
much lower than in 1948. The nonfatal injury-frequency rate of 49.95 

_ per million man-hours was lower than in any year for which injury 
statistics are available for the mineral industries of the country. In 
1948 all major groups of the mineral industries had fewer nonfatal 
injuries and lower nonfatal injury-frequency rates than in 1947. 

NATIONAL SAFETY COMPETITION 

The National Safety Competition, conducted annually by the 
Bureau of Mines, has been an effective means of promoting accident- 
prevention work in the mines and quarries of the country. Many 
of the 509 mineral operations (a record enrollment for any contest 7 
year) achieved outstanding safety records in 1948. Of the enrolled 
mines and quarries, 115 operations attained injury-free records. 
Aggregate worktime at these injury-free plants was more than 11 
mulion man-hours. Trophy awards for the best safety records in 
each of the six groups of the competition were made to the following: 

Anthracite Underground Mines.—The Hunter Tunnel mine of the 
Philadelphia & Reading Coal & Iron Co., Ashland, Pa. 

Bituminous-Coal Underground Mines.—The Reliance No. 7 mine 
of the Union Pacific Coal Co., Reliance, Wyo. 

Metal Underground Mines.—The Fraser mine of the Oliver Iron 
Mining Co., Fraser, Minn. 

Nonmetal Underground Mines.—The Ironton mine of the Alpha 
Portland Cement Co., Ironton, Ohio. 

Open-Pit Mines.—The Spruce mine of the Oliver Iron Mining Co., 
Eveleth, Minn. | | 

Quarries.—The Hanover mine of the Bethlehem Steel Co., Han- 
over, Pa. 

COAL MINES 

The safety record of coal mines in the United States in 1948 was 
better than in 1947. The preliminary frequency rate of 63.46 injuries 
(fatal and nonfatal) per million man-hours of worktime was lower 
than in any other year except 1944 and 1945. On a production basis, 
the injury frequency rate of 83.84 injuries (fatal and nonfatal) per
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million tons of coal mined was the best annual record in the statistical 
history of the coal-mining industry in the United States. During 1948, 
1,010 fatal injuries occurred in coal mining, a reduction of 155 from 

the number of deaths charged to the industry in 1947. The fatality 
| rates of 1.16 per million man-hours and 1.54 per million tons were 

more favorable than the corresponding rates in the preceding year. 
The number of nonfatal injuries for the year likewise was considerably 
lower than in 1947, but the nonfatal-injury frequency rates for the year 
were only slight improvements over the corresponding rates in the 

| previous year, since man-hours of exposure and production declined 
almost as significantly as the number of injuries. The drop in man- | 
hours of worktime in the industry resulted from a shightly lower | 
average length of shift and a decrease in the average number of days 
that coal mines were active. The average miner worked a 7.81-hour 

, shift for 229 active days during the year, compared with a shift of 8.17 
hours for 244 days in 1947. The average workyear per man was : 

: 1,786 hours, 203 hours less than in 1947. The average number of men 
working in the industry increased to 485,600, compared with 469,100im 

| the preceding year. | 
| BITUMINOUS COAL 

: Employment.—T he number of men working daily in bituminous-coal 
mines averaged 404,800 for 1948, a 4-percent increase over 1947. | 

| The results of a monthly canvass of bituminous-coal operations showed 
little variation in employment through the year. Work stoppages 
occurred in March and April, and the average number of men employed 
dropped to 391,300 in April, the lowest during 1948. Peak employ- 
ment—409,900—was attained in August. Although the labor force in 

| bituminous-coal mines was higher than in 1947, man-hours of work- 
| time fell to 715,720,000, a reduction of 8 percent from the total work- 

: time in 1947. The reduced worktime resulted in part from the 8-hour 
portal-to-portal shift effective throughout 1948, whereas in 1947 a 
9-hour shift was worked during the first 6 months. During the year 

| the average miner worked a shift of 7.95 hours for 223 workdays, 
compared with the shift of 8.35 hours and 239 workdays in the previous 
year. Thus, the average worker in bituminous-coal mines had a total 
workyear of 1,768 hours, 232 hours less than in 1947. Production in 
1948 was 599,518,229 tons (final figure), or 5 percent below 1947. 

Injuries.—Fatality experience in bituminous-coal mines was better 
in 1948 than in the preceding year. The total of 870 fatalities was 
120 less than the number killed in 1947. These fatalities occurred at 
rates of 1.22 per million man-hours and 1.45 per million tons, which 
were more favorable than the respective frequencies of 1.27 and 1.57 
in 1947. The rate per million tons for the year was the lowest in a 
statistical history of the industry extending over the past 75 years. 

There were nearly 4,000 fewer nonfatal injuries than in 1947. The 
total of 41,715 nonfatal injuries occurred at the rate of 58.28 per 
million man-hours, a slight improvement over the rate of 58.50 in 
1947. On a tonnage basis, the frequency rate of nonfatal injuries 
was 69.58 per million tons, compared with 72.47 in the preceding year. 
The appreciable decline in the number of injuries in 1948 was partly 
offset by the decline in man-hours of worktime and tonnage.



EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES 8&7 

Employment and injury experience at coal mines in the United States, 1944-48 

_ Aver-| Number of “ihiliion inane . 
Men | 28° | Man-days | Man-hours “wom hours : 

Industry and year vony’ active worked worked 9 |————-———- 

days | Fatal | NOM | Fatal | Noo 

Bituminous-coal mines: ! 
1944._____._......---| 376, 203 | 278 |2104, 694,601 | 914,925,200 | 1,124 | 51,253} 1.23| 56.02 
1945..----.----------| 364,997 | 257 | 93,854,353 | 817,316,198 | 925 | 46,194] 1.13 | 56.52 
1946_.---.-----------| 385,142 | 215 | 82,849,738 | 727,994,944 | 795 | 42,817] 1.091 58.81 
1947 (preliminary) ---| 390,600 |  239| 93,510,000 | 781,190,000 | 990 | 45,700| 1.27] 58.50 
1948 (preliminary)_--| 404,800 | 223 | 90,072,000 | 715,720,000 | 870 | 41,715] 1.22| 58.28 

Pennsylvania anthracite { 1 . 
mines: | | 

1944._._.........._| 77,734] 203 | 22,804,917 | 163,549,087 | 174] 12,438] 1.06| 76.05 
1945...---.-------.--| 72924|  268| 19,569,421 | 141,274,969 | 143 | 10,923] 1.01 | 77.32 
1946._--.-----------| 77,987] 260) 20,997,263 | 151,633,250 | 173 | 12533] 1.14] 82.65 
1947 (preliminary)_--| 78,500 | 265 | 20,775,000 | 152,000,000 | 175| 12,500] 1.15] 82.24 
1948 (preliminary)_.-| 80,800 | 259 | 20,942'000 | 151,780,000 | 140 | 12,330} .92| 81.24 

Total coal mines: . 
1944. _..._.--.---...| 453,937 | 281 |2127, 499, 518 {1, 078,474,377 | 1,298 | 63,601 | 1.20] 59.06 
1945__---------------| 437,921 | 259 | 113,493,774 | °958, 591,167 | 1,068 | 57,117| 1.11 | 59.58 
1946.._-_-----.------| 463,079 | 224 | 103,847,001 | 879,628,194 | "968 | 55,350] 1.10] 62.92 
1947 (preliminary)__.| 469, 100 | 244 | 114, 285,000 | 933,190,000 | 1,165 | 58, 200 1. 25 62. 37 
1948 (preliminary)_--| 485,600 | 229 | 111,014,000 | 867,500,000 | 1,010 | 54,045 | 1.16] 62.30 

1 Includes lignite. 
3 Revised figure. 

During the year there were 6 major disasters, which resulted in the 
death of 49 men—3 explosions killed 32 men, 2 falls of roof resulted 
in the death of 12 men, and 5 men died from suffocation when gases : 
from a surface fire were pulled underground. The total of six disasters 
for the year was the highest number in any year since 1943, when seven 
disasters occurred in bituminous-coal mines. However, the number 
killed in disasters was considerably lower than in 1947, when 146 men 
were killed in 3 disasters. 

The 870 fatal injuries were distributed to the following types of 
operations in 1948: 773 in underground workings, 53 in surface works 
associated with deep mines, and 44 in stripping operations. In under- 
ground workings, falls of roof and face caused 484 deaths, haulage 
154, explosions (major and local) 44, machinery 25, explosives 22, 
and electricity 19. Falls of roof and face was the only major cause 
of fatal injuries in bituminous-coal mines that proved to be a much 
greater hazard in 1948 than in 1947. Roof falls accounted for 56 
percent of the fatalities in 1948 compared with 47 percent in 1947. 
The Health and Safety Division of the Bureau of Mines has estab- 
lished a Roof Control Section to make investigations and conduct : 
research to find ways to control this hazard more effectively. Sus- 
pension-type roof supports or “roof bolting,’ advocated by the 
Bureau of Mines, has been standardized in some mines and is now 
past the experimental stage. The fatality record of bituminous-coal 
mines in 1948 was better than in 1947 because of the significant drop 
in fatal injuries caused by haulage and explosions. 

ANTHRACITE 

Employment.—Employment at anthracite operations during 1948 
increased 3 percent over 1947 to an average of 80,800 workers in 1948. 
Results of a monthly canvass of the Bureau of Mines showed a gradual 
upward trend from a low of 78,300 workers in January to a high of
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83,300 employees in November. This increased working force aver- 
aged 259 active working days during the year, compared with an aver- | 
age of 265 days in the preceding year. The decrease in the average | 
number of working days offset the increase in employment; as a result, | 
the total worktime in anthracite mines—151,780,000 man-hours—was | 
slightly lower than in 1947. Total production of 57,139,948 tons of 
anthracite was only slightly less than total output in the preceding | 
ear. 

y Injuries.—Injury experience at anthracite mines was more favorable 
during 1948 than in 1947. The fatality rates of 0.92 per million man- 
hours and 2.45 per million tons were significantly lower than the rates | 
of 1.15 and 3.06, respectively, for the preceding year. On the basis : 
of both man-hours of exposure and total output of anthracite, these , 
fatality rates stand out as the best annual records in the history of 
anthracite mining in the United States. Nonfatal injury-frequency 
rates likewise were improved in 1948. The total of 12,330 injuries 
for the year had frequencies of 81.24 per million man-hours and 215.79 
per million tons, compared with a total of 12,500 injuries with rates 
of 82.24 and 218.57, respectively, in 1947. : 

| The 140 fatal injuries at anthracite mines occurred as follows: 121 
in underground workings, 12 in surface works associated with under- 
ground mines, and 7 in stripping operations. Falls of roof and face 
caused 85 fatalities, or 70 percent of the total in underground working. | 
As was the case in bituminous-coal mining, the rate of occurrence of | 

| fatal injuries caused by this hazard was higher than in 1947. The 
relatively favorable fatality experience in anthracite mining in 1948 
was due primarily to the lowering of the number of men killed in ex- | 
plosions from 35 in 1947 to2 in 1948. Haulage accidents caused six 
fewer fatalities i 1948 than in the year preceding, but this reduction | 
was Offset by an increase of six fatalities in stripping operations in | 
1948. | . 

In 1948 there were no major disasters in anthracite mines, whereas 
in 1947 3 disasters, all explosions, resulted in the death of 33 workers. 
The disaster-record of the anthracite industry has been good in recent | 
years—8 of the past 10 years have been disaster-free. | | 

| METAL MINES 

The safety record of metal mines for 1948 was much better than in 
1947. The over-all injury-frequency rate (fatal and nonfatal) was | 
47.46 per million man-hours, which was significantly lower than the 
comparable rate of 53.62 for the preceding year. The safety perform- 
ance of each of the metal-mining groups showed improvement over 
that of the year before. Nonfatal frequency rates declined in all 
groups. Fatality rates declined in all groups except gold-silver lode 
mining, in which the rate of 1.27 deaths per million man-hours was 
the same for both years. There was little change in employment in 
1948. The 72,000 metal miners worked 160,480,000 man-hours during 
the year, a very slight increase over the total worktime in 1947. : 
Metal mines worked an average shift of 8.06 hours for 277 days. 
Thus, the average worker had a workyear of 2,229 hours, an increase 
of 24 hours over 1947.
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Employment and injury experience at metal mines in the United States, 1946-48, 
by industries 

eo 

| sen | Axe" Number of ne | Inary rats pe _| age . _ juries 
Industry and year woe active Man-days Man-Tours hours — _ . 

daily | “Gave ees pees naan 
y Fatal | Nonfatal| Fatal | Nonfatal 

Iron mines: | 
1946..-.-------------| 24,723 | 227 | 5,603, 762 | 45, 048, 416 25| 1,206| 0.85 26.77 
1947__.......-.--.| 26,478 | 273 |_ 7,238,851 | 58,157,587 | 36] 1,403) 62 24.12 
1948 (preliminary)_--| 26,900 | 284 | __7, 651,000 | 61, 920, 000 33 1, 460 . 53 23. 58 

Copper mines: 
1946__...-.--.------_| 12,969 | 276 | 3, 578, 349 | 28, 622, 003 23 1, 457 . 80 50. 90 

1947__..--.----------| 15, 654 305 | 4,782,153 | 38, 263, 818 32 1, 655 . 84 43. 25 

1948 (preliminary)-_--| 16,300. 306 | 4,980, 000 | 39, 850, 000 31 1, 580 -78 39. 65 

Lead-zine mines: 
1946..---.---------| 15,934 | 265 | 4, 228, 143 | 38, 777, 747 30; 2,916) .89 86. 33 
1947___..-....--.----| 16, 628 268 | 4,457,549 | 35, 618, 006 33 3, 221 . 93 90. 43 

1948 (preliminary)---} 16, 400 255 | 4,182,000 | 33, 470. 000 19 2, 925 57 87.39 

Gold-silver mines: 
1946. ........-.------| 5,152 253 | 1,305, 504 | 10, 203, 525 8 1,000 .78 98. O1 

1947__...-....-------| 5, 537 255 | 1,414,106 | 11, 063, 328 14 1, 192 1. 27 107. 74 

1948 (preliminary)--.| 5, 400 261 | 1,407,000 | 11,000, 000 14 950 1. 27 86. 36 

Gold placers: 
1946.....------------] 3,458 | 212] 732,683 | 6, 438, 965 1 220} .16 34.17 
1947. _...------------} 3, 920 212 830,710 | 7, 166, 257 3 230 -42| 32.09 

1948 (preliminary).--| 4,100 217 888,000 | 7, 660, 000 1 180 13 23. 60 

Miscellaneous: ! 
1946...-..-----------| 2,998] 263] 789,562] 6,315,410 3 546] .48 86. 46 
1947. ...--....-------} 3,011 280 843,616 | 6, 755,376 8 592 1.18 87. 68 

1948 (preliminary) --..| 2, 900 279 810,000 | 6, 580, 000 3 420 46 63. 83 

: 

i Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, pyrite, titanium, 

tungsten, and vanadium-uranium mines. , 

. IRON 
_ Employment.—The average number of men at work daily in iron 
mines increased slightly to a total of 26,900 in 1948. Iron mines 
averaged 284 active days during the year and had a total of 61,920,000 
hours of worktime, which was slightly higher than in 1947.. The 
average employee in iron mines had a workyear of 2,302 hours, or 106 
hours more than in the preceding year. | 

Injuries——The number of fatal injuries in iron mines declined 
slightly to 33, compared with 36 deaths in 1947. This decline in fatal 

injuries, together with increased exposure time in 1948, resulted in a 

rate of 0.53 death per million man-hours, an improvement over the 

rate of 0.62 for the preceding year. The increase in nonfatal injuries 
to 1,460 in 1948 was more than offset by the increase in worktime over 
that in 1947. Asa result, the nonfatal-injury rate of 23.58 per million 
man-hours was lower than the rate for the preceding year. 

| COPPER _ 

Em ployment.—The number of men working in copper mines gained 

slightly to an average of 16,300 for the year. Copper mines averaged 

306 working days during the year and provided a total of 39,850,000 
man-hours of employment, a 4-percent increase over 1947. The 

average employee worked an 8-hour shift during the year and had 

2,445 hours of work, or approximately the same as in 1947. 
Injuries.—Despite the increased man-hours of worktime in 1948, 

both fatal and nonfatal injuries were reduced in number at copper 
mines. ‘The rates of 0.78 fatality and 39.65 nonfatal injuries per 

million man-hours were much better than the corresponding rates in 

1947. 

883326—50——7
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ee LEAD-ZINC : 

Employment.—Available reports indicate that employment in 
lead-zine mines declined below that of 1947 to a total of 16,400 men. | 
Lead-zine mines had an average of 255 working days during the year 

' and worked a total of 33,470,000 man-hours, a decline of 6 percent 
from aggregate worktime at these mines in 1947. The average work- 
year per man was 2,041 hours, or 101 hours less than in 1947. 

Injuries.—The safety record of lead-zinc mines was much better | 
than in 1947. Fatality experience at these mines was improved 
greatly. In all, 19 men were killed in 1948, compared with 33 deaths 
in the preceding year. The rate of 0.57 death per million man-hours 
was a sharp improvement over the rate of 0.93 in 1947. Similarly, the . 
2,925 nonfatal injuries occurred at a rate of 87.39 per million man- 
hours, which was lower than the rate of 90.43 for 1947. 

- GOLD-SILVER LODE | 

Employment.—The employment of 5,400 men in gold and silver lode 
mines during the year was a slight reduction from the average number 
of men working at these mines in 1947. As these mines worked an 
average of 261 days, compared with 255 days in 1947, the total of 
11,000,000 man-hours of worktime was only slightly less than in 1947. 
Each employee averaged 2,037 man-hours of work during the year, | 
or 39 more than in 1947. 

Injuries.—There were 14 fatal injuries in both 1948 and 1947 in 
gold-silver lode mines; the fatality rate of 1.27 per million man-hours 
was identical in both years. However, the number of nonfatal 
injuries was reduced 20 percent from the 1947 total to 950. The 
frequency rate of 86.36 per million man-hours was appreciably better 
than the rate of 107.74 in 1947. | 

GOLD PLACER 

Employment.—The average number of men working daily in gold 
placer mines increased slightly to 4,100 in 1948. These mines aver- 
aged 217 working days during the year, or 5 more than in 1947. 
Total man-hours of worktime increased 7 percent over the 1947 figure 
to a total of 7,660,000 man-hours. The average employee worked 
1,868 hours during the year, or 40 more than in 1947. 

Injuries.—There were 1 fatality and 180 nonfatal injuries in gold | 
placer mines during the year, compared with 3 fatalities and 230 non- 
fatal injuries in 1947. Thus, injuries were reduced at these mines 
despite increased’ exposure-time. The rates of 0.13 fatality and 
23.50 nonfatal injuries per million man-hours of work were marked 
improvements over the corresponding rates in 1947. 

MISCELLANEOUS METAL 

Employment.—The labor force of 2,900 men during the year was 
slightly lower than in 1947 in the mines of this group, which includes 
antimony, bauxite, chromite, cobalt, manganese, mercury, molyb- 
denum, pyrite, titanium, tungsten, and vanadium-uranium operations. 
These mines operated an average of 279 working days during the
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year, virtually the same as in 1947. Total man-hours of worktime 
were slightly less than in the year preceding. These mines worked 
an average shift of 8.12 hours, compared with 8.01 hours in 1947. 
The average workyear per man was 2,269 hours, or 25 more than 
in the preceding year. | 

Injuries—The injury record of miscellaneous metal mines during 
the year was a significant improvement over that of the preceding 
year, when their safety record was relatively unfavorable. The 
number of fatal and nonfatal injuries was reduced greatly; there 
were 3 fatal and 420 nonfatal injuries during the year, compared with 
8 fatal and 592 nonfatal injuries in 1947. The frequency rates of 
0.46 fatal and 63.83 nonfatal injuries per million man-hours were 
considerably lower than the corresponding rates of 1.18 and 87.63, 
respectively, in the year preceding. | : 

Employment and injury experience at nonmetal mines and quarries in the United 
States, 1946-48, by industries 

ere EP SS SSP SP PS Se 

Injury rates per a 
| Men ae Man-d Monch Nes million man- 

WoOrk- ° an-days an-nhours ours 

Industry and year ing active worked | worked |_| 
daily davs 

| : | ¥ Fatal | Nonfatal| Fatal | Nonfatal 

Nonmetal mines: ! 
1946....-.--.-.-----.| 11,312 | 291 | 3, 296, 626 | 26, 876, 871 26} 1,369] 0.97 50. 94 
1947.2. -____| 12,176 292 | 3, 554, 901 | 28, 809, 150 12 1,308 42 45. 40 
1948 (preliminary) ---| 12,200 | 284 | 3,470,000 | 28, 350, 000 15; 1165| 253 41.09 

Quarries: 
Cement: 2 

1946._.....-.-.--| 25,901 | 311 | 8,063,361 | 64, 185, 021 12 g34| .19| 12.99 | 
1947_...-....__.| 28,184 | 315 | 8,883,904 | 70, 756, 640 26 820] 37 11.59 
1948  (prelimi- } 3 : 

nary)._....-.--| 28,700 | 327 | 9,377,000 | 75, 190, 000 24 goo | .32 10. 64 
‘Limestone: 
~1946___--._.---_.| 20,850 | 234] 4,870,876 | 41,864, 367 26| 1,878| .62 44.86 

1947___-_________| 21,177 246 | 5,218,930 | 44, 209, 247 24} | 1,921 54 43. 45 
1948  (prelimi- 

came taty)--------| 2700 | 289] 5,190, 000 | 48, 900, 000 23| 1,735| .64 39, 52 
Ime: 

1946__.-.._...___} 8, 741 296 | 2,591,301 | 20, 657, 787 4 1,011 .19 48. 94 

1947....-......-_| 9,254 | 291] 2 690,488 | 21, 669, 032 6| 1022] :28 47.16 
1948 (prelimi- 

nary)..........| 9,900 | 299 | 2, 962,000 | 23, 710, 000 9 995] .38] 41.97 
Marble: 

* 1946_.-........__| 2,370 260 616, 200 | 5, 292, 992 |_-----_- 173 |_--.---- 32. 68 

1947.__...-......| 3,165 | 262] 830,620 | 6,833, 627 2 200 |. 29 29, 27 
1948  (prelimi- , 

nary)........__| 3,100] 243] 754,000 | 5,900, 000 1 185]  .17 31.36 
Granite: 

1946.........---.| 5,176 | 249] 1,288,468 | 10, 930, 012 5 493 | .46 45.11 
1947......-.....| 5,726 | 253 | 1,451,371 | 12, 003, 295 4 652 | 133 54.32 
1948 (prelimi- 

nary)..........| 6,300| 268 | 1,687,000 | 13,810, 000 6 500| . 48 36, 21 
Traprock: 

1946...._....._-.| 2,493 | 244] 607,405 | 5,125, 217 3 21) 59 43.12 
1947__..........| 2470| 242] 597,234 | 5, 080, 337 3 261] 59 51.37 
1948 (prelimi- 

state tn] 2600 | 282 604,000 | 5,090, 000 1 260 | .20 51. 08 
ate: 

1946...._..-----.| 1,323 | 274] 361,855 | 3,330,047 2 181 | .60 5A. 35 
1947___..........| 1,740 |  267| 465,449 | 4,174, 220 3 “3 | 72 58. 21 
1948  (prelimi- 

nary)..........| 1,900| 275 |  522,000| 4,890, 000 3 195 | 61 39. 88 
Sandstone: 

1946__...._.-..__| 3,411 253 862, 381 7, 142, 732 3 346 . 42 48. 44 

1947__...........| 3,529| 243 | 858,419 | 7,252, 419 7 385 |} 97 53. 09 
1948  (prelimi- 

nary)........_-| 4,000| 239] 956,000 | 7,950, 000 1 340| 13 42.77 | 

1 Includes barite, feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock; rock salt, sulfur, and 

miscellaneous'nonmetallic-mineral mines. 
2 Includes burning or calcining and other mill operations.
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| NONMETAL MINES. 

_ Employment.—The average of 12,200 men at work daily in 1948 
was virtually the same as in the preceding year in this group of mines, 
which comprises barite, feldspar, gypsum, magnesite, mica, phosphate 
rock, rock salt, sulfur, and miscellaneous nonmetallic-mineral opera- 
tions. Total man-hours of worktime at these mines was slightly | 
lower than in 1947. The average workyear per man was 2,324 
hours, or 42 less than in 1947. - 

Injuries.—The over-all safety record of nonmetal mines for the year 
was better than in 1947 because of improved nonfatal-injury experi- 
ence. However, fatality experience was less favorable. The 15 | 
deaths at these mines occurred at the rate of 0.53 per million man- 
hours, compared with 12 fatalities and a rate of 0.42 in 1947. The ) 
rate of 41.09 nonfatal injuries per million man-hours was appreciably - 
better than the rate of 45.40 in 1947. . | 

a QUARRIES | | : 

The over-all injury experience in the quarry industries during 1948 
a "was more favorable than in 1947. There were fewer fatal and non- ( 

. fatal injuries in 1948, despite the fact that man-hours of exposure : 
| were 5 percent greater than in 1947. The fatality rate of 0.40 per | 

million man-hours was an improvement over the comparable rate of | 
0.44 in 1947, and the nonfatal-injury rate of 27.77 was appreciably . 
lower than the rate of 32.00 for the previous year. Operating activity 
in the quarry industries was greater than in 1947. The average of , 
78,200 men working was approximately 3,000 higher than in the 

_ previous year. These industries worked an average shift of 8.18 | 
hours for 282 days, or 3 more than in 1947. The average employee 
had a workyear of 2,307 hours, or 21 more than in 1947. : 

CEMENT . 
Employment.—The average number of men working in cement quar- | 

ries and mills increased slightly in 1948 to a total of 28,700. These 
: men worked an average of 327 days, or 12 more than in the preceding 

year. ‘Total man-hours of worktime increased to 75,190,000 man- 
hours, or 6 percent more than the comparable figure for 1947. The 
average employee worked a shift of 8.02 hours during the year and 
had a workyear of 2,620 hours, or 109 hours more than in the previous 
ear. 

. Injuries.—Despite increased exposure time in cement quarries 
and mills during the year, there were fewer fatal and nonfatal injuries 
than in 1947. The 24 fatalities occurred at a rate of 0.32 per million 
man-hours, and the 800 nonfatal injuries had a rate of occurrence of 
10.64. Both rates represent improvements over the corresponding 
frequencies in 1947. 

LIMESTONE 

Employment.—Employment at limestone operations in 1948 was 
| sightly higher than in’ 1947, but the average number of active working 

days dropped to 239, or 7 less than in the preceding year. Men at 
these operations had a total worktime of 43,900,000 man-hours, or
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slightly less than in the preceding year. Each employee worked an 
average shift of 8.46 hours and had a total workyear of 2,023 hours, 
or 65 hours less than in 1947. — _ : 

Injuries.—The over-all injury experience at limestone operations 
was favorable because of a greatly improved nonfatal-injury record. 
However, fatality experience for the year was less favorable than in 
1947. The 28 fatalities occurred at a rate of 0.64, compared with a 
rate of 0.54 for the year preceding. The nonfatal injury-frequency 
rate of 39.52 per million man-hours was a significant improvement over 
the rate of 48.45 for 1947, | | 

' LIME 

Employment.—Employment at lime plants and associated quarries 
in 1948 increased to an average of 9,900 men working daily. As 
this increased working force averaged 299 active days, 8 more than 
in 1947, aggregate man-hours of worktime increased 9 percent to a 
total of 23,710,000. The average employee at these operations 
worked a shift of 8.00 hours for the year and had a total workyear 
of 2,395 hours, or 53 more than in 1947. 

Injuries.—Fatality experience at lime plants and associated quarries 
was less favorable than in 1947. The nine fatalities occurred at a 
rate of 0.38 per million man-hours, compared with six deaths and a 
frequency rate of 0.28 in 1947. On the other hand, the rate of 41.97 
nonfatal injuries per million man-hours was significantly lower than 
comparable rate of 47.16 for the preceding year. From an over-all . 
standpoint, the safety record of these operations was improved con- 
siderably in 1948. | 

, MARBLE | | 

Employment.—Activity in marble operations dropped in 1948. 
These operations employed 3,100 men for an average of 243 working 
days, or 19 less than in 1947. Total man-hours of worktime during 
the year declined 14 percent from the 1947 total to 5,900,000. Each 
employee averaged a shift of 7.82 hours during 1948 and had a total 
workyear of 1,903 hours, 256 less than in 1947. 

Injuries.——The number of fatal and nonfatal injuries in marble 
| operations declined in 1948. The fatality rate of 0.17 per million 

man-hours was lower than the comparable rate of 0.29 in 1947. 
However, the nonfatal rate of 31.36 per million man-hours was higher 
than the rate of 29.27 for the preceding year. | 

| GRANITE a 
Employment.—Employment in 1948 gained 10 percent over 1947 to 

a total of 6,300 men, who worked an average of 268 days, or 15 more 
than in the preceding year. Total worktime was 15 percent higher 
than the comparable total for 1947. In 1948 the average granite 
worker had a shift of 8.19 hours and a workyear of 2,192 hours, 96 
more than in 1947. 

Injuries.—Fatality experience in granite operations was less favor- 
able than in 1947. The six fatalities occurred at the rate of 0.43 per 
million man-hours, which was higher than the rate of 0.33 for the 
preceding year. However, nonfatal-injury experience improved con- 
siderably. The rate of 36.21 nonfatal injuries per million man-hours 
was much more favorable than the rate of 54.32 for 1947.
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TRAPROCK | . 

Employment.—The average number of men working at traprock 
quarries increased to 2,600 men, who averaged 232 working days 
during the year, 10 less than in 1947. The aggregate worktime in 
these operations was virtually the same in both years. The average 
employee worked a shift of 8.43 hours and a workyear of 1,958 hours, | 
99 less than in the preceding year. | 
Injuries—Injury experience in these quarries during the year was 

more favorable than in 1947. The rates of 0.20 fatal and 51.08 non- 
fatal injuries per million man-hours were lower than the corresponding 
rates for the preceding year. 

| 7 — SLATE 

Employment.—An average of 1,900 men worked in slate quarries 
in 1948, a slight gain over the preceding year. These quarries averaged 
275 working days, 8 more than in 1947. The aggregate worktime of 
4,890,000 man-hours was 17 percent higher than the comparable 
total for the preceding year. The average employee worked a shift 
of 9.37 hours and had a workyear of 2,574 hours, 175 hours more than 
in 1947. | | | 

Injuries.—The preliminary totals of 3 fatalities and 195 nonfatal 
7 injuries occured at frequencies of 0.61 and 39.88 per million man- 
| hours of work. Both of these rates were more favorable than the 

comparable frequency rates for 1947. 

| SANDSTONE 

Employment.—Employment at sandstone quarries increased to a— 
total of 4,000 men, who worked an average of 239 days, 4 less than in 
1947. The aggregate of 7,950,000 man-hours of work at these quarries 
was 10 percent higher than the corresponding total for 1947. The 
average shift was 8.32 hours, and each worker averaged a workyear of 
1,988 hours, 67 hours less than in 1947. 

Injuries.—Fatality experience at sandstone quarries was improved | 
remarkably in 1948. There was one fatality during the year, com- 

| pared with seven deaths chargeable to 1947. The rate of 0.13 death : 
per million man-hours was significantly lower than the rate of 0.97 
for the preceding vear. Nonfatal-injury experience likewise was much 
better in 1948. The rate of 42.77 nonfatal injuries was appreciably 
better than the rate of 53.09 for 1947. 

COKE PLANTS 

The fatality record at coke plants during the year was slightly less 
favorable than in 1947, but the nonfatal experience was improved. 
Total employment increased to 25,000 men, who averaged 350 active 
working days during the year. Man-hours of worktime at coke 
plants increased 5 percent over that in 1947 to a total of 69,540,000. 
Fatality experience was slightly less favorable than in 1947; the rate 
of 0.24 death per million man-hours was slightly higher than in 1947. 
On the other hand, the nonfatal injury-frequency rate of 13.01 was an 
improvement over the corresponding rate in the preceding year.
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Employment and injury experience at coke plants in the United States, 1946—48 

| Men | AVver- Number of in- | Injury rates per 

Type and year | MOR | active | Man-doys | Man-hours| __JurieS __|millionman-hows 
. daily ‘days | | Fatal % Fatal " 

Byproduct ovens: 
1946.__.--.---.----.-| 18,906 | 354 | 6, 693, 947 | 53, 547,047 8 648 | 0.15 12. 10 
1947. _....----.-.____| 20, 778 362 | 7, 526,622 | 60, 271, 826 ll 701 18 11. 63 1948 (preliminary)_--| 21,900 | 363 | 7,958,000 | 63,590, 000 15 680 | 124 10. 69 

Beehive ovens: 
1946__.---..--.---._.| 2, 504 204 510, 740 | 4,168,075 |_-._-___ 162 |_-._-.__| - 38.91 . 
1947___-__.---.--_.__} 2,927 262 766, 542 | 5, 846, 933 4 225 . 68 38. 48 
1948 (preliminary)._.| 3,100 256 795,000 | 5, 950, 000 2 225 34 37. 82 

TL 

BYPRODUCT COKE | 

Employment.—The average of 21,900 men working in byproduct- 
_ coke plants was slightly higher than in 1947. These men averaged 

363 active days, and their aggregate worktime totaled 63,590,000, or 
6 percent higher than in the preceding year. The average shift at 
these plants was 7.99 hours and the average workyear per man 2,904 
hours. 

| Injuries.—The 15 fatalities at byproduct-coke plants occurred at a : 
rate of 0.24 per million man-hours, which was higher than the rate of | 
0.18 in 1947. However, nonfatal-injury experience was better than 
in the preceding year. The rate of 10.69 nonfatal injuries per million 
man-hours was an improvement over the rate of 11.63 for 1947. 

BEEHIVE COKE | 
Employment.—Employment at beehive plants during the year in- | 

creased to 3,100 men, who averaged 256 active working days, 6 less 
than in 1947. The aggregate worktime of 5,950,000 man-hours at 
these plants was slightly higher than in 1947. The average shift at 
these plants was 7.48 hours and the average workyear per employee 
was 1,919 hours, 79 less than 1947. | 

Injuries.—The injury record of beehive plants during the year was 
better than in 1947. The two fatalities occurred at the rate of 0.34 
per million man-hours, which was one-half the rate of 0.68 for 1947. 
The nonfatal frequency of 37.82 per million man-hours was slightly 
lower than the comparable rate for the preceding year. 

| METALLURGICAL PLANTS 

The safety record of metallurgical plants was much better in 1948 
than in 1947. There were 13 fatal injuries compared with 21 the year 
before. The fatality rate of 0.10 per million man-hours was a sig nifi- 
cant improvement over the rate of 0.17 for the preceding year. Non- 
fatal experience was also appreciably better. Employment was vir- 
tually the same as in 1946, but active working days increased to 315. 
The average length of shift was 8.01 hours and the average workyear 
per man 2,519 hours, 21 more than in 1947. |
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| | ~ ORE-DRESSING PLANTS - 

Ore-dressing includes such milling operations as crushing, screening, 
washing, jigging, magnetic separation, and floatation of ores (metallic). 
Employment.—The average number of men working in all metal 

mills in 1948 increased very slightly to 16,100. Increases in employ- 
ment in copper and lead-zinc mills more than offset the slight decline 

: in the average number of workers in gold-silver, iron, and miscellane- 
ous-metal mills. Aggregate worktime in these metal mills increased 
to 36,730,000 man-hours. The average employee worked 8.02 hours | 

per shift and 2,280 hours during the year, 8 hours more than in 1947. 
Injuries——The fatality record of metal mills was less favorable 

than in 1947. The nine fatalities chargeable to these mills occurred 
at the rate of 0.25 per million man-hours, compared with a rate of 0.19 
in the preceding year. On the other hand, the nonfatal rate of 22.73 
injuries per million man-hours was lower than the rate of 24.05 in 1947, | 

| Employment and injury experience at ore-dressing (metallic) plants in the - 
United States, 1946-48, by industries ! 

eee RS 

Number of in Injury rates per 
Average we eyes 

Men- * juries million man-hours 
. | active | Man-days | Man-hours 

Industry and year wore “mil. | worked | worked | | ——————-|—-—-_——- 
days | Fatal | Nonfatal| Fatal | Nonfatal : 

Copper: 
1946_..---..---------| 5,579 | 279 | 1, 555,028 | 12, 435, 937 1 322 | 0.08 25. 89 
1947_..--.....--..---| 5,846 | 323 | 1,887,600 | 15, 100, 609 2 288 |  .13 19.07 

rrorttts (@reliminary)---| 6,800 | $18 | 2,001,000 | 16, 020, 000 4 290 |  . 25 18.10 
ron: 

1946...-------------| 3,286 | 190 | 623,715 | 5,096,279 1 67| 20 13.15 
1947__.__..___..__...] 3, 348 245 820,014 | 6, 662, 689 2 86 . 30 12. 91 
1948 (preliminary)_-.| 3,300 | 270] 890,000 | 7, 220,000 |--.-._-- 95 |....---| 13.16 

. Gold-silver: 
1946...-------.------| 1,015 | 263 | 267,053 | 2,077, 925 1 g9| .48 42, 83 
1947__...--..------..| 1,107 282 312, 564 | 2, 450, 112 1 138 Al 56. 32 

, 1948 (preliminary)---| °900| 308] 277,000 | 2,170,000 1 120) 46 55. 30 
Lead-zine: . 

1946...--_..-.------.| 4,388 | 276 | 1,212,603 | 9, 720, 505 6 303 | 62 31.17 
1947_...._-..----.---| 4,384 | 264 | 1,158,113 | 9, 291, 639 2 270 | 122 29. 06 
1948 (preliminary)---| 4,500 | 246 | 1,105,000 | 8, 860, 000 3 240 | 34 27. 09 . 

Miscellaneous metals: ? 
1946..._.--..-..----| 1,329] 250 | 344,264 | 2, 750,897 1 85 | 36 30. 90 
1947_.-..----.---.---| 1,257 | 269 | 338,547 | 2, 707,720 |__-..-_- g9 |...__.| 32.87 

ropes’ (Preliminary).--| 1,100] 279 | 307,000 | 2, 460,000 J 90 |. 41 36. 59 
otal: 

1946_...---.-.-------| 15,597 | 257 | 4, 002, 663 | 32, 081, 543 10}  g66| .31] 26.99 
1947___.____________.| 15, 937 283 | 4,516,838 | 36, 212, 769 7 871 .19 24. 05 
1948 (preliminary)_--| 16,100 | 284 | 4, 580,000 | 36, 730, 000 9 835 | 25 22.73 

i 

1 Includes crushers, grinders, washers, ore concentrators, and sintering, cyaniding, leaching, and other 

ore-dressing plants and auxiliary works. 
2 Includes aluminum, antimony, chromium, manganese, mercury, molybdenum, tungsten, vanadium, 

and other metals. 

NONFERROUS REDUCTION PLANTS AND REFINERIES 

The reduction plants and refineries in this classification are engaged 
in the primary extraction of nonferrous metals from ores and con- 
centrates and the refining of crude primary nonferrous metals. Iron 
and steel plants are excluded. 
Employment.—Employment in each group of plants except the zinc 

group was higher in 1948 than in 1947. The average of 33,200 men 
working was slightly higher than in the preceding year. The aggre-
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gate worktime of 87,470,000 man-hours likewise was slightly higher. a 
In 1948 the average employee worked 8 hours per shift and 2,635 
hours during the year, 28 more than in 1947. . 

Injuries —The safety record of these operations during the year was 
considerably improved over that of 1947. The number of fatal injuries 
was lower in each group of plants except zinc, which had one fatal 
in both 1947 and 1948. The number of nonfatal injuries was lower 
in all groups. The 4 fatal injuries occurred at a rate of 0.05 per 
million man-hours, compared with 14 fatalities and a rate of 0.16 
for 1947. Similarly, the nonfatal injury-frequency rate of 22.58 per 
million man-hours was an improvement over the rate of 27.27 for the 
preceding year. 

Employment and injury experience at primary nonferrous reduction and refinery 
plants in the United States, 1946-48, by industries ! 

Number of Injury rates per 
Men Aver- Man-d Man-h injuries million man-hours 
Wwork- | age an-adays an-nhours j_ 

Industry and year ame active worked | worked : N N 
aily |smelter- on- on- 

. days Fatal | ‘fatal | Fatal | ‘fatal 

Copper: | 
1946....-...--.-.----| 10,187] 289 | 2,946,354 | 23, 572, 764 6 503 | 0.25 21.34 
1947__.-...---.------| 12393 | 322 | 3,992, 485 | 31, 938, 431 71 726) .22 22. 73 
1948 (preliminary)---| 12,500 | 325 | 4,068,000 | 32, 610, 000 2 600 |  .06 18. 40 

Lead and silver-lead: 
1946......----.-.----| 3,848 | 255 | — 980,243 | 7,844,203 |_______- 160 |.....-.-| 20.40 
1947_._-.-..-.-.-.---| 3,679| 331 | 1,219,309 | 9, 750, 024 4 197 | .41 20. 21 

vin uit (reliminary)---| 4,000 | 829 | 1,814, 000 | 10, 510, 000 1 190} :10 18. 08 
ine: 

1946...--.-.-------.-} 9,917] 338 | 3,356, 262 | 26, 199, 631 4 915 | 15 34, 92 
1947..__...-.-.-..-.-| 10,484 | 345 | 3,616, 035 | 28, 667, 924 1 994 | 03 34. 67 
1948 (preliminary) ---| 9,800| 344 | 3,368,000 | 26,880,000/ | 1 845 |  .04 31. 44 

Miscellaneous metals: ? .- 
1946._...-..-..-.----| 5,405] 277] 1,496,988 | 11,974,531 |_-_---_- 350 |.-.-.--| 29. 28 
1947__.....-..---.---| 6,589} 305 | 2007,873 | 16, 061, 153 2 440 [.12 27. 40 

rots Preliminary)——-] 6,900 | 817 | 2,184,000 | 17, 470, 000 |... 340 |.-.----| 19.46 
otal: 

1946........---------| 29,357] 299 | 8,779,847 | 69, 591, 219 10| 1,928| .14 27.70 
1947____-.--.--------] 33,145 | 327 | 10,835, 702 | 86, 417. 532 14| 2357| 116 27.27 
1948 (preliminary) ---| 33,200 | 329 | 10,934,000 | 87, 470, 000 4] 1,975| .05 22. 58 

1 Includes roasting, electrolytic, retort, and other nonferrous metal reduction and refinery plants. 
2 Includes antimony, magnesium, mercury, and tin plants.
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GENERAL SUMMARY 

ECORD high outputs were established in 1948 for quartz, ground 
sand and sandstone, and pumice and pumicite. Salesofdiatomite — 
remained at an active level. Particularly noteworthy are the 

large increases shown for quartz (due to a large new operation) and for 
pumice and pumicite, the latter because of the large gain in use as 
ageregate in the West and Southwest. Garnet and emery each 
declined moderately in volume. Production of garnet, however, 
except for 1947 was the highest of any year since 1925, and value of 
emery output was the second highest since 1918. For other natural 
abrasives, for which figures are given in the accompanying table, 
large proportional decreases in tonnage were reported. Production 
of silicon carbide and aluminum oxide and shipments of metallic 
abrasives in 1948 were slightly less than in 1947, although the total 
realizations for silicon carbide and aluminum oxide were somewhat 
higher than in 1947. The value of metallic abrasives was 22 percent 
higher. 

The value of imports of natural abrasive materials in 1948 totaled 
$34,184,654, an increase of 143 percent over 1947. Augmented 
imports of diamond bort, carbonados and ballas, and diamond dust 
were the chief factors in this large rise. Receipts of crude pumice 
and corundum ore also rose in both quantity and value, while imports 
of flint and Turkish emery declined. The value of exports of natural 
abrasive products in 1948 declined 21 percent to $2,643,608, all classes 
of exports showing substantial losses in quantity compared with 1947. 

98 |
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Salient statistics of the abrasives industries in the United States, 1947-48 

OAR - Percent of 
1947 1948 change in 1948 

Short Short Short tons Value tons Value tons Value 

Natural abrasives (domestic) sold or used . 
by producers: | 
_ Diatomite.-..-.-.--.---.-------------- ® | (1) (3) -a------|-------- 
Tripoli__----..--.--.-------.-_---.---- 34, 578 $751, 422 26, 845 $705, 523 —22 —6 
Quartz.--.___...-....__...-.---.--.-] 201,317 | 24247595 | 161,861 | — 750,667) +60| +77 
Ground sand and sandstone._.._...--| 651,120 | 5,181,113 | 702,572 | 5,814, 664 +8 +12 
Grindstones_-...._.-----...-----_---- 10, 620 476, 811 7, 921 402, 667 —25 —16 
Pulpstones-..-.--..--...---_.-.-------- 76 4, 976 33 2, 100 —57 —58 
Oilstones and related products_-_____-_- (3) (3) (3) (3) waneeee-[------- 
Millstones...--_._......-.---.-._--.-- (4) 23, 189 (4) 17, 733 |_...__-- —24 
Tube-mill liners_.......--._-.--__-._- 1, 496 40, 303 1, 297 41, 555 —13 +3 
Grinding pebbles.______.__.__..---| 5,860] 122,883]  4/026| 101,583] —31{ —17 
Pumice and pumicite_....-..-...--...| 442,552 | 2,021,880 | 607,746 | 2, 501, 906 +37 +24 
Garnet......-........--....--..--..| 8722] elfo7i| 8039]  587,797| ‘8 —4 
Emery_--_.--------22--2-seseeseesl-| 8,798 66,927 | 5,405 69,408 —7| +4 

Artificial abrasives: 
Silicon carbide-production 5._.......-.| 63,724 | 5,633,811 | 63,083 | 5,874,731 | —1 +4 
Aluminum oxide-production 5____.____| 160,022 | 10, 158,482 | 154,972 | 10, 279, 583 —3 +1 
Metallic abrasives (steel shot and 
grit)—shipments._..-.............-.] 154,191 | 12,449,855 | 147, 218 | 15, 174, 773 —5 +22 

Foreign trade: | 
Imports..-.....----------------------| ( | 14,054,978} (8) «| 34,184,654 |_.......| 4443 
Exports......-.-----..----...---.---.-| (® | 3,351,546] (6) | 2)643,608|_.......| —21 

1 Average annual figure for 1945-47 was 213,588 short tons valued at $4,307,088; Bureau of Mines not at 
liberty to publish annual data separately. 

2 Revised figure. 
_ Bureau of Mines not at liberty to publish figure. 

4 Tonnage of millstones not recorded. 
§ Includes Canadian production. 
6 Not feasible to total weights because of incommensurable units. 

This chapter includes data for many of the materials used for | 
abrasive purposes, although certain clays, carbides, oxides, and other 
substances noted later under Miscellaneous Mineral Abrasive Ma- 
terials are not included in the statistics shown herein. Certain of the 
abrasive products for which figures are given also have important 
nonabrasive uses. Oo : 

NATURAL SILICA ABRASIVES | | 

Diatomite.—Output of diatomite in 1948 continued at an active 
pace. Current production figures may not be published by the 
Bureau of Mines, but the average annual production of diatomite 
for the 3-year period 1945-47 totaled 213,588 short tons valued at 
$4,307,088. Average annual data for preceding periods were: 
1942-44, 174,957 tons, valued at $3,298,178; and 1939-41, 120,167 
tons valued at $1,915,405. | 

Producing States in 1948 were California, Oregon, Nevada, and 
Washington. The largest producer by far is California. Moderate 

| increases in output in 1948 as compared with 1947 were reported by 
two States and moderate decreases by the others. Exact statistics 
showing uses of diatomaceous earth may not be published. It is, 
however, possible to indicate approximate percentages of diatomite 
consumed in the major uses: Filtration, somewhat over half of the 
total shipments; fillers, about one quarter of shipments; and insula- 
tion, about one eighth. Other uses, including abrasives, comprised 
the remainder.
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Prices for diatomite continued firm during 1948 and the market 
stable, with supplies adequate for most grades. In fact, quotations 
on diatomite for 1946 through 1948, as reported in E&MJ Metal 
and Mineral Markets, remained unchanged as follows: Per ton, 
f. o. b. mill, Nevada, crude, in bulk, dried, nominal: 98- to 100-mesh, 
$25; low-temperature insulation, $25; high-temperature insulation, 
$40; fine abrasive, 2 to 3 cents per pound (bags are extra). California 
filtration grades were quoted at $20 to $50 per ton f. o. b. mill. 

The effect of continued inhaling of diatomaceous earth was des- 
| cribed.' Various types of diatomite filters were described,? including 

use for swimming-pool recirculating systems * and Canadian army 
filtration apparatus.* | | 

Considerable interest has been manifest in the use of diatomite in 
cobalt catalysts in the Fischer-Tropsch process and several studies 
dealing with phases of this development have been published. | 

An investigation of Australian diatomites as filter mediums was. 
published. A good description of tests of Scottish diatomite from 
the Isle of Skye was given in the British trade press.’ A diagram 
showing many possible applications for this material was included. 
Algerian diatomaceous earth deposits were described.* A compre- 
hensive study of the diatomaceous earth deposits of the Union of 
South Africa includes information as to occurrence, mining, prepara- 
tion, uses, and other phases of the industry.° | a 

Tripoli—Sales of tripoli, amorphous silica, and rottenstone in 1948 
declined 22 percent in quantity and 6 percent in value to 26,845 short , 

| tons valued at $705,523. The total value, however, is 24 percent — 
greater than that in 1920, the peak year in value except for 1947. 
The decrease in tonnage was due largely to discontinuance of the 
business of one of the two firms reporting production in Illinois for 
many years. Other States producing these mineral substances in 1948 
were Missouri and Pennsylvania. | 

Tripoli is used chiefly as an abrasive in polishing and buffing com- 
positions, and as a filler. Tripoli sold for abrasive uses in 1948 de- 

; clined 26 percent and that sold as filler increased 6 percent compared 
with 1947. Tonnages sold for other uses, including foundry facing, 
decreased 10 percent. | 

1 Duvoir, M., and others, Investigation of Pneumoconiosis Due to Diatomite (Kieselguhr): Jour. Ind. 
Hygiene, vol. 29, November 1947, pp. 113-114 (abs.). 

Vigliani, E. C., and Mottura, G., Diatomaceous Earth Silicosis: Jour. Ind. Hygiene, vol. 30, No. 6, 
November 1948, pp. 111-112 (abs.). 

? Kominek, E. G., Industrial Applications of Diatomite Filters: Ind. Eng. Chem., Vol. 39. No. 11, 
November 1947, pp. 1418-1419. 

3 Engle, J. W., Application of Diatomaceous Earth Filters to Swimming-Pool Recirculation Systems: 
Am. Water Works Assoc. Jour., vol. 40, No. 2, February 1948, pp. 274-275 (abs.). 

4 Water and Sewage, Diatomite Filtration as Developed by the Canadian Army: vol. 87, No. 1, Janu- 
ar , Dp. . 

y Graxtérd, S. R., Fischer-Tropsch Synthesis with Cobalt Catalysts: Jour. Soc. Chem. Ind., vol. 66, 
December 1947, pp. 440-444. 

Hofer, L. J. E., and Peebles, W. C., X-ray Diffraction Studies of the Action of Carbon Monoxide on 
Cobalt-Thoria-Kieselguhr Catalysts: Jour. Am. Chem. Soc., vol. 69, No. 10, October 1947, pp. 2497-2500. 
Anderson, R. B., and others, Kieselguhr—Suitability as Carrier in Catalysts: Ind. Eng. Chem., vol. 39, 

No. 12, December 1947, pp. 1618-1628. 
Anderson, R. B., and others, Studies of the Fischer-Tropsch Synthesis—Properties of Unreduced Cobalt 

Catalysts: Jour. Am. Chem. Soc., vol. 69, No. 12, December 1947, pp. 3114-3119. 
Anderson, R. B., and others, Fischer-Tropsch Cobalt Catalysts—Influence of Type of Kieselguhrs: Ind. 

Eng. Chem., vol. 40, No. 12, December 1948, pp. 2347-2350. 
6 Crespin, Irene, A Study of Australian Diatomites with Special Reference to their Possible Value as 

Filter Media: Australian Bureau of Mineral Resources, Geology, and Geophysics, Bull. 7, 1947, 40 pp.; 
Chem. Eng. and Min. Rev., vol. 41, Oct. 11, 1948, p. 24. - 

? Robertson, Robert H. L., Diatomite from Skye—Commercial Quantities Soon to be Produced: Chem. 
Age (London), vol. 59, No. 1522, Sept. 11, 1948, pp. 347-350. 

§ Génie civil, Les Kieselguhrs algeriens: Vol. 134, Nov. 15, 1947, p. 437. 
§ Kent, L. F., and Rogers, A. W., Diatomite: Union of South Africa Dept. of Mines Geol. Sur. Mem. 

42, 1948; South African Min. and Eng. Jour., vol. 59, No. 2898, Aug. 28, 1948, p. 771.
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Tripoli! sold or used by producers in the United States, 1943-48 | 

Year =. Short tons Value | ‘Year Short tons Value 

1943.......-.------.-------.| 14,912 | $244,365 |] 1946.....-...------------| 28,955 | $549, 099 
1944__......--------------- 18, 425 301, 863 |} 1947....-.---------------- 34, 578 751, 422 ; 

1945_.......--------------- 18, 247 306, 829 || 1948____-.---.------------ 26, 845 705, 523 

ns nn I | 
1 Including Pennsylvania rottenstone. 

Tripoli ! sold or used by producers in the United States, 1946—48, by uses 

erm ee eS SSE SS nn 

| 1946 | 1947 1948 
Use | | 

Short tons Value Short tons Value Short tons Value 

Abrasives.....-------~-------- 21, 206 $406, 620 29, 866 $654, 232 . 22, 193 $606, 402 

Filler._......-.--------------- 4, 450 89, 721 2, 573 47, 640 2, 723 45, 000 

Other uses ?_.._._------------- 3, 299 52, 758 2, 139 49, 550 1, 929 54, 121 

Total. _.-....----------- 28, 955 549, 099 34, 578 751, 422 26, 845 705, 523 

a 
1 Including Pennsylvania rottenstone. | 
2 Foundry facing and miscellaneous uses. 

As quoted in E&MJ Metal and Mineral Markets, prices on tripoli 
in 1948 were the same as in the preceding 4 years (per short ton, 
f. o. b. Missouri, in paper-lined burlap bags, minimum carlot 30 tons): 
Once-ground, through 40-mesh, rose or cream, $14.50; double-ground, 
through 110-mesh, rose or cream, $16; air-floated, through 200-mesh, 

$26. Dry-ground, 325-mesh amorphous silica, f. 0. b. works, Illinois, 
at the beginning of 1948 was quoted in Oil, Paint and Drug Reporter 

| at $24 to $40 per ton in carlots and $29 for less than carlots. ‘These 

quotations were reduced in July to $20.to $30 per ton for carlots and 

$25 for less than carlots. No change occurred during the balance of 

the year. Quotations on rottenstone throughout 1948, as given by 

the same source, were unchanged from those reported in April 1947: 

Carlots, in bags, at mines, $36 per short ton; and less than carlots, 

$43 per ton. 
Firms actively producing tripoli, amorphous silica, and rottenstone 

in 1948 were: Illinois (amorphous silica) Ozark Minerals Co., Cairo; 

Oklahoma (mine) and Missouri (mill)—American Tripoli_Corp., 
Seneca, Mo.; and Pennsylvania (rottenstone)—Keystone Filler & 

Mfg. Co., Muncy, and Penn Paint «& Filler Co., Antes Fort. Ray 

Williams and Charles Hinz, of Cairo, Ill., who had acquired the Olive 

Branch Mineral Co., Olive Branch, IIl., discontinued operations early 
in 1948. 

Quartz.—Sales of crude, crushed, and ground quartz from pegmatite 
veins or dikes and from quartzite in 1948 rose to 161,861 short tons, 

-valued at $750,667, a new record in both tonnage and value. The 

1948 level was 60 percent in quantity above 1947 and 6 percent greater _ 

than the former record tonnage in 1914 (153,401 tons). The value 

reported for 1948 was 77 percent greater than that in 1947, the former 

peak year in realization. These increases in 1947 and 1948 were due 

largely to the augmented use of crushed quartz in the manufacture of 

ferrosilicon in Western States and to the greater use of vein quartz 
from North Carolina.
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Quartz (crude, crushed, and ground) ! sold or used by producers in the United 
States, 1944-48 

Crude Crushed Ground Total 

Year = Short Short Short Sh - . or or or ort tons Value tons Value tons Value tons Value 

1944. .___..._..--.-..| 15,222 | $35,279 | 61,823 | $170,325 | 5,334 | $80,874 | 82,379 | $286,478 1945.........---.---| 24,302 | 72,302 | 28,718 | 93,631 | 4,654 | 70,780 | 57,764 | 236°803 1946_...........---.-| 38,587 | 107,069 | 29,228 | 109,437] 5,364 | 77,346 | 73,179 | 293, 859 . 1947. .__.....-..-2-..| 21,940 | 118,231 | 262,169 |2170,254 | 17,208 | 136,040 | 2101,317 | 2424’ 595 1948. ....._.....--.--| 41,081 | 250,184 | 104,496 | 374,781 | 16,284 | 125,702] 161/861 | 750,667 mE 
1 To avoid duplication, the ground material shown here is only that ground by the original producers of the crude quartz or by grinders who purchase from small miners not reporting their production. 
2 Revised figure. 

Quartz (crude, crushed, and ground)! sold or used by producers in the United 
States, 1946-48, by States 

| 1946 1947 1948 

State Short Sh t Short | or . Nor ‘or tons Value tons Value tons Value 

Arizona......-.-..------------------ | 

! W Oregon 2p 1-844 | $100,200 | 54,137 | $255,004 | 01,906 | g103,481 Washington __--.-...-.-.-.-...-._|} Massachusetts._..-....--..-.--.... 829 7,715 | 1,019 9, 185 792 7, 288 Other States ?_...._---_-...-2-..-1-] 30,506 | 125,871 | 246,161 | #160,296 | 69,143 | + 249) 898 
Total_...............--..-----| 78,179 | 293,852 {101,317 | #424,595 | 161, 861 750, 667 pee 

1 To avoid duplication, the ground material included is only that ground by the original producers of the crude quartz or by grinders who purchase from small miners not reporting their production. 2 Maryland, North Carolina, South Dakota, Tennessee, and Wisconsin. 
3 Revised figure. 

__Crude and crushed quartz outputs were substantially higher in 
1948 than in 1947, and sales of ground material decreased somewhat. 
The average value per ton of such quartz sold in 1948 rose to $4.64 
compared with $4.19 in 1947 and $4.02 in 1946. Not included in 
these statistics in 1948 were sales of quartzite to cement mills and 
certain sales of quartz or quartzite for use in the manufacture of 
ferrosilicon. : 

Combined production of Arizona, California, Oregon, and Washing- 
ton in 1948 again rose sharply and probably was largely consumed 
in the manufacture of ferrosilicon. Output in Eastern States also 
increased substantially. Quotations on “hard-quartz’’ silica at the 
beginning of 1948, reported in Oil, Paint and Drug Reporter, were 
as follows: 325-mesh, (99}-percent grade) carlots in bags, $20 per ton, 
and less than carlots, $25; and 140-mesh (99%-percent grade) carlots 
in bags, $15 per ton, and less than carlots, $20. During the first 
week in July all these prices were reduced $5 per ton and remained 
at the lower level for the rest of 1948.
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Ground Sand and Sandstone.—Ground sand and sandstone sold or 
used by producers in 1948 topped the previous year in both tonnage | 
and value and reached a record high. The sales in 1948 totaled 
702,572 short tons valued at $5,814,664—8 percent greater in quantity 
and 12 percent higher in value than in 1947, the former peak year. 
Average value per ton in 1948 rose to $8.28 compared with $7.96 in 

| 1947. Sales in Illinois, the largest producing State, were 17 percent 
above 1947. The Ohio-Virginia-West Virginia district in 1948 rose 
9 percent above 1947. Georgia and Massachusetts showed small 
gains in 1948 compared with 1947. Sales in New Jersey, one of the 
larger producing States, decreased slightly. Large producing States 
other than New Jersey and Illinois were Ohio, Pennsylvania, and | 
West Virginia. | 

Ground sand and sandstone sold or used by producers in the United States, 
1944-48 

Year Short tons Value | Year Short tons Value 

1944___ 0 558, 606 | $3, 989,981 |] 1947_...-...-.----.------- 651,120 | $5,181,113 
1945_..--.22- 2-2 533, 656 3, 709, 597 || 1948..-.-----.----_------- 702, 572 5, 814, 664 
1946..._...._.-.--.......--| 575,888] 4,125,398 || 

Ground sand and sandstone sold or used by producers in the United States, 
1946-48, by States 

1946 1947 1948 
State . 

Short Value Short Value Short Value 

California............-.....-------- 1 1 1 1) 
Washington 222222} 39, 401 $215, 889 { oY 3 ea OS 783 

Georgia._._....--_.------------__--- 4, 406 25, 993 11,031 $57, 820 11, 708 53, 570 
Tlinois..................--...--._.-.| 144, 753 | 1,061,046 | 198,500 | 1,614,173 | 232,971 1, 943, 284 
Massachusetts___...-....----------.| 2,000 10, 000 1, 944 11, 628 2, 150 14, 000 
New Jersey..._.-..--..-.-.....-....] 105, 985 649, 828 | 118, 446 772,213 | 116, 832 782, 644 
Ohio, Virginia, and West Virginia.__| 169,710 | 1,396,151 | 177,048 | 1,568,756 | 193,289 1, 781, 053 
Other States 2._......-._....-.......] 109, 633 766, 491 144, 151 1, 156, 523 | 138, 940 1, 206, 330 

Total. .......--..-.-----......| 575,888 | 4,125,398 | 651,120 | 5,181,113 | 702, 572 | 5, 814, 664 

1 Included with “‘Other States.”’ 
21946: Missouri, Pennsylvania, and Wisconsin; 1947: California, Missouri, Pennsylvania, Washington, 

and Wisconsin; 1948: California, Missouri, Pennsylvania, Texas, and Wisconsin. 

| The chief consumers of ground sand and sandstone in 1948 were. 
the pottery, porcelain, and tile industries (40 percent of the tonnage 
for which uses were reported), makers of cleaning and scouring com- 
pounds and other abrasive products (23 percent), foundries (15 per- 
cent), glass manufactures (6 percent), and producers of enamel (5 
percent). This distribution is based on reports from companies ac- 
counting for 92 percent of the total sales. Filler and miscellaneous 
comprise the rest of the tonnage for which data were given. The uses 
showing increases in 1948 over 1947 were pottery, porcelain, and tile: 
foundries and abrasive products. :
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Ground sand and sandstone sold or used by producers in the United States in 
1948, by uses ! 

LL eer =eenpn eens eer 

Value 

Use Short tons 

| | Total | Averse 
Abrasive: - . | 

Cleansing and scouring compound _.___._..-____.________.__...._- 138, 138 | $1,003, 643 $7. 27 Other__._-_----- tte 9,175 37, 773 4,12 Emamel_______ 2-222 -------- 30, 902 2381, 865 7. 50 Filler. 22-2222) yates? | 114381 7.79 Foundry_._.___._...-.---222-22 eee ---_-_d 99, 502 786, 517 | 7. 90 
Glass_......._-.--------_--- eee de 40, 425 306, 302 | ” 7.58 Pottery, porcelain, and tile......-..-...--2---2 oe 256,721 | 2,421,240 9. 43. Other Uses... .--------------- 2-2-2222 een eee n eee nee 56, 822 435, 243 7. 66 

Total reported by uses.._.._.._...__._--_-_-_..__.._-_--- 646, 372 | 5,336, 964 8. 26 
LS 

1 Data represent 92 percent of the industry. 

Abrasive Sands.—Large quantities of natural sands with a high 
silica content annually are sold for glass grinding, stone polishing, 
coating sandpaper, sandblasting, or other abrasive purposes. Sales 
of such abrasive sands in. 1948 totaled 1,119,802 short tons valued at. 
$2,151,095, an increase of 2 percent in quantity and 19 percent in 
value compared with 1947. The 1948 figures include 381,455 tons of 
blast sand valued at $1,189,530. Detailed data regarding tonnages 
produced in each State appear in the Sand and Gravel chapter of this 
volume. 

SPECIAL SILICA-STONE PRODUCTS ) 

Grindstones and Pulpstones.—Sales of grindstones in 1948 decreased 
by 25 percent compared with 1947 and were the lowest since 1939. 
The value declined to a point slightly above the 1945 level. Grind- 
stones were produced in Ohio and West Virginia, and output of pulp- 
stone was reported from Washington. | 

Grindstones and pulpstones sold by producers in the United States, 1944-48 
ee 

Grindstones Pulpstones 

Year Quantity 

Short tons; Value . Value 

Pot 7 
1944___..--------------- eee 9, 373 $356, 106 (1) (1) (1) 
1945____.-------e eee eee 10, 033 399, 565 (1) (1) (1) 1946-22222} anteos | bon! 444 22 72 $3, 880 
1947____ 222 10, 620 476, 811 24 76 4, 976 1948.._._..--.--.--..--- 2.) 7,921 | 402, 667 12 33| 2100 

Eee 
1 Bureau of Mines not at liberty to publish figure. 

Oilstones and Related Products.—Production of natural sharpening 
stones, including oilstones, whetstones, scythestones, and rubbing 
stones, continued at an active rate in 1948; the Bureau of Mines is not 
at liberty to publish the figures. Producing States in 1948, and the
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type of abrasive stones reported from each, were: Arkansas—oilstones; 
Indiana—scythestones, whetstones, and rubbing stones; New Hamp- 
shire—scythestones ; and Ohio—scythestones, whetstones, and rubbing 
stones (holystones). | . a 

Millstones.—The value of sales of millstones and chasers in 1948 
declined 24 percent compared with 1947, but still was higher than 
other years since 1929. As in 1947, marketed production in 1948 of 
millstones and chasers was reported in Ulster County, N. Y., Rowan 
County, N. C., and in Montgomery County, Va. 

Value of millstones and chasers sold by producers in the United States, 1943-48 i 

Year pine rites Value | Year eee Value 

1943... -- eee 4 $9, 240 |} 1946_.._...-. ee 4 $14, 780 
1944.22 ee 3 9,700 || 1947__.._.._ Lee 4 23, 189 
1945_--.. 22 - le 4 15,018 |} 1948_...2 eee 3 17, 733 

1 Produced in Minnesota (1945 only) New York, North Carolina, and Virginia. . 

Grinding Pebbles and Tube-Mill Liners.—The quantity of grinding 
pebbles sold or used in 1948 was 31 percent less than in 1947 and the 
total value 17 percent less. The tonnage of tube-mill liners also 
decreased, although the value of sales showed a small increase. 
Grinding pebbles were produced in 1948 in California, Minnesota, 
North Carolina, Texas, Washington, and Wisconsin and tube-mill 
liners in Minnesota, North Carolina, and Wisconsin. 

Grinding pebbles and tube-mill liners sold or used by producers in the United | 
States, 1944-48 | 

Grinding pebbles Tube-mill liners _ Total 

Year a a a a 
Short Value Short : Value Short Value 

- 8, 012 $172, 418 2, 063 $38, 833 10, 075 $211, 251 
1945.2. eee 8, 615 201, 806 I, 982 45, 933 10, 597 247, 739 
1946_.....2222.2------ eee e- 4, 652 102, 043 2, 375 44, 247 7, 027 146, 290 
1947...._.._.0.--- eee l ee 5, 860 122, 883 1, 496 40, 303 7, 356 163, 186 
1948_.-.. 22 4, 026 101, 583 1, 297 41, 555 5, 323 143, 138 

The following firms produced for sale the products indicated: 
Crystal Silica Co., Los Angeles, Calif., grinding pebbles; Jasper Stone 
Co., Sioux City, Iowa, liners and grinding pebbles (quarries in Minne- 
sota); Harris Granite Quarries Co., Salisbury, N. C., liners and 
grinding pebbles; Dezendorf Marble Co., Austin, Tex., grinding 
pebbles; Mineral Products Co., Seattle, Wash., grinding pebbles; and 
Baraboo Quartzite Co., Baraboo, Wis., liners and grinding pebbles. 
_Comparative tests of the wear rates of porcelain balls and French 

flint pebbles for the paint and ceramic industries showed the much 
greater resistance to attrition of the flint pebbles.” 

10 Grindings and Mixings, French Flint Pebbles Wear Slowest According to a Study Recently Made: 
A pril 1949, pp. 1-2 (Paul O. Abbe, Inc.,, Little Falls, N. J.), 

883326—50——8 . cee
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| NATURAL SILICATE ABRASIVES | 

Pumice and Pumicite.—Pumice or pumicite (volcanic ash) sold or | 
used totaled 607,746 short tons valued at $2,501,906 in 1948, a new 
record in both quantity and value, and 37 percent greater in tonnage 
and 24 percent greater in value than the former high year 1947. This 
active market was due to the greatly augmented use of these materials 
as ageregate for construction, particularly in the Western States. A 
great deal of research and testing work has been undertaken. <A very 
active demand continues to exist for concrete containing properly 
sized pumice. Addition of this material to the batch lightens the 
weight of the finished concrete while in most instances maintaining 
adequate strength. 

Pumice and pumicite sold or used by producers in the United States, 1943-48 

Year Short tons Value | Year Short tons Value 

. 1943......-----------------]| 85,150 | $611, 495 |} 1946.__.------..--| 319,883 | $1, 585, 758 
: 1944. .-..-...-.---..----.] 88,757 | 704,110 || 1947..--27 22 TTTTTTTT] 442} 552 | “2 021; 880 

1945......-...-.------.-.--| 187,011. | 1,051,087 || 1948.------------777""""| 607,746. | 2; 501, 906 

Pumice and pumicite sold or used by producers in the United States, 1946-48, 
by States 

| 1946 1947 1948 
State i rat 

Shorttons} Value (|Shorttons; Value ([Shorttons| Value 

| Alaska___.__.....-.---------------|----------|--- ene e ene -|------en-- fee eeeneeeee-| © () 
California..__._.......-........---| 89,181 | $755, 570 |" 169, 037 | $1,026, 275 | 196,934 | $1, 110, 447 

| Colorado---..-.-..------------------ 600 1, 200 (#) (1) ----------]------------ 
Idaho__.....--.-..--_-...-.._---..--}| 108, 847 168, 515 98, 618 119, 882 79, 426 98, 602 
Kansas. ........-_.-2.--.-----_-----| 35, 466 105, 084 (1) (1) (1) (1) 

| Montana....-_-_._____.__-._---____|----_---_-|------------ 2,035 9, 476 (1) (1) 
: Nebraska________-___._.-------_----]. 4, 772 45,900 | 4, 546 43, 760 4, 000 34, 200 

New Mexico__..-..__.-----.--------] 62, 623 432, 890 85, 639 512,176 | 177,630 812, 545 
Oklahoma_.__._.._...-.--.--------a|---------feeee-----| (1) () (a) 
Oregon _.__.__.-...-.___--_----.-_-- 3, 004 12, 532 33, 240 111,380 | 106, 277 307, 274 
Texas..._....._-------- eee 805 13,054; (2) (1) (1) ) 
Utah 0 fee] 7; 800 30,000 | _7, 618 30, 472 
Washington _..-.._._...------------| 14, 585 56, 008 26, 497 74, 173 26, 675 47, 787 
Undistributed 1._......_._._--___.--|------__--|------------ 15, 440 94, 758 9, 186 65, 579 

Total._...-.......----- ------| 319,883 | 1, 585,753 | 442,552 | 2,021, 880 607, 746 2, 501, 906 

1 Figures that may not be shown separately are combined as ‘‘Undistributed.”’ 

Output in 1948 was reported from 11 States and Alaska. The 
largest producer in 1948 was California, whose production was 17 per- 
cent larger than in 1947. New Mexico attained second place in order 
of output, more than doubling the production of 1947, and Oregon was 
third, having 220 percent more than in 1947. Idaho, which was fourth 
in production, showed a substantial loss in tonnage, and Washington 
and Utah showed small gains. Nebraska reported a smaller output. 
The increases were due to the larger demands for pumice in construc- 
tion. On account of the lower costs and less extensive preparation 
required for pumice used as aggregate as well as the smaller tonnages 
of pumice consumed for abrasive purposes, the average realization per 
ton for all pumice and pumicite has been dropping steadily. In 1946 
the average value per ton was $4.96; in 1947, $4.57; and in 1948, $4.12.
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Pumice and pumicite sold or used by producers in the United States, 1946-48, 
by uses 

meee 
1946 1947 1948 

Use Short Short | gh t or or or tons Value tons Value tons Value 

Abrasive: , 
Cleansing and scouring com- 
pounds and hand soaps...--._| 52,085 $386, 593 25,266 | $328,885 16, 005 $245, 994 Other abrasive uses_.......---| 2369] 112694] 5,800] 326,348| 4/508 251, 828 Acoustic plaster_.......-.....-.-___| 4342| 139,871] 5,427|  163,360| 3° 612 109; 498 

Concrete admixture and concrete 
aggregate.......-...-.------------| 248,247] 607,695 | 397,223 | 1,083,630 | 559,697] 1, 665, 727 

Other uses #._---2222222T2LLIIT_] 12,840] 388,900] 8836 | 104657 | 23, 924 228; 859 
Total. ...-..--.-.------------.} 319,883 | 1, 585,753 | 442, 552 2,021,880 | 607, 746 2, 501, 906 

CT SS SSS SS Sst es ss SSSSSNSsnnasinsvvatarwerareusnni 

1 Insecticide, insulation, brick manufacture, filtration, solvents, plastics, paint filler, absorbents, and 
unsPecified. . 

Pumice and pumicite sold for concrete admixture and concrete 
aggregate in 1948 reached 559,697 short tons in 1948, an increase of 
41 percent over the active year 1947. Pumice used for abrasive pur- 
poses and for acoustic plaster each declined by about one third in 
1948 compared with the previous year. Other uses increased by 171 
percent and included sales for absorbents, insecticides, insulation, 
and paint filler. Trends in sales of pumice and pumicite in recent 
years, separated according to chief uses, are indicated in figure 1. 

_ Quotations on domestic and imported pumice in 1948 were given 
in Oil, Paint and Drug Reporter as follows: Domestic—ground, 
coarse (sizes 0%, 1, 1%, 2, 3), in bags, ton lots, New York, 3% to 4 
cents per pound (Chicago, 4% cents), smaller lots, 3% to 4% cents; 
fine, in bags, ton lots, 3% cents per pound, smaller lots, 3% to 4 cents; 
imported—lItalian, silk-screened, fine, in bags, ton lots, 4 cents per 
pound; coarse, in bags, ton lots, 5% cents; sun dried, fine, in bags, 
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FIGURE 1.—Trends, by uses, of pumice and pumicite sold or used in the United States, 1935-48.
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ton lots, 3 cents per pound; coarse, in bags, ton lots, 4% cents. Pumice 
in barrels was quoted at % cent per pound higher. 

The heavy demand for aggregates and the resultant greatly in- 
creased production of pumice and pumicite in the Western and 
Southwestern States led to formation of a Pumice Producers Associa- 

| tion about the middle of 1948. The initial aims were outlined to be 
an organized research program, the standardization of pumice for 
use as concrete aggregates, and a program of national advertising. 
Technical sessions stressed construction operations in which pumice 
had been used, the lines along which future research should be directed, 
and the advantages to be gained by pumice construction." Repre- 
sentatives of the pumice industry and related fields in the State of 
Washington also were reported to be organizing an association with 
similar aims.’ California has under way a study. of its pumice 
resources and their utilization, and a two- to five-year research pro- 
gram to aid in the development and wider commercial application of 
the Washington pumice deposits has been initiated at Washington 
State College, Pullman.® 
Many new enterprises both in the mining and the processing of 

| pumice products have arisen in the last two or three years. Specifica- 
- tions and methods of manufacture and new applications have been 

described in the literature. Among the operations described have 
been three plants in New Mexico. 

A technical discussion of pumice in various concrete mixes * and 
its application to prefabricated housing construction ' was published. 
An informative series of articles entitled ““The Story of Pumice” was 
presented in the trade journal, Concrete, beginning in the August 1948 
and continuing through the December issue (vol. 56, Nos. 8-12). 
Subjects discussed included mining, processing and grading, precasting 
house panels, ready-mixed concrete, monolithic concrete hospital 
construction, progress of structural design, and manufacture and tests 
of concrete masonry units. 

A study of the many types of lightweight aggregates (including 
pumice) in use in the Los Angeles area was published.!’ Based largely 
on the above study but giving much additional information was a 
discussion of lightweight aggregates in Architectural Record. The 
Oklahoma Geological Survey has discovered that volcanic ash can 
be bloated or expanded to make satisfactory light, cellular products 
with good insulating and structural possibilities in the lightweight 
ageregate field? Glazes compounded with volcanic ash have a long 
fusion range and are said to be suitable for a wide range of colors.” 

11 Concrete, Pumice Producers Form Organization to Carry Out Three-Point Program: Vol. 56, No. 7, 
July 1948, p. 30; Rock Products, Pumice Producers Unite: Vol. 51, No. 7, July 1948, p. 128. 

12 Pit and Quarry, vol. 40, No. 8, February 1948, p. 123. 
13 Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 123. 

‘ 4Lenhart, W. B., Pumice Takes Lead in the Southwest: Rock Products, vol. 51, No. 6, June 1948, pp. 
186-187; Rock Products, Processing Pumice for Aggregate: Vol. 51, No. 9, September 1948, pp. 102, 104; 
Rock Products, Design Plant for Ready-Mixed Concrete: Vol. 51, No. 9, September 1948, pp. 131-133. 

15 Wagner, Walter K., Design and Control of Pumice Concrete Mixes: Rock Products, vol. 51, No. 9, 
September 1948, pp. 125-127, 136. 

16 Rock Products, Prefabricated Housing of Pumice Concrete: Vol. 51, No. 9, September 1948, pp. 129-130. 
Concrete, Pumice Concrete Houses at Muroc Air Base: Vol. 56, No. 6, June 1948, pp. 14-15, 31. 

17 Ingram, Stuart H., Lightweight Aggregates in the Southwest: Am. Inst. Min. and Met. Eng., 
Min. Technol., vol. 11, No. 5, Tech. Pub. 2240, September 1947, 15 pp. 

18 Architectual Record, Lightweight Aggregates Win New Attention: Vol. 104, No. 1, July 1948, pp. 
143-145, 

19 Rock Products, vol. 51, No. 6, June 1948, p. 187. 
20 Carey, J. Sheldon, Glazes from Kansas Volcanic Ash: Bull. Am. Ceram. Soe., vol. 27, No. 6, June 15, 

1948, pp. 225-228,
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FIGURE 2.—Marketed production in the United States of abrasive garnet and domestic emery, 1920-48. 

Garnet.— Output of garnet in 1948 totaled 8,039 short tons valued 
at $587,797, or 8 percent less in tonnage and 4 percent less in value 
than in 1947. Except for 1947, this production in 1948 was larger in 
both quantity and value than in any year since 1925. The trend in 

| output (sales) of garnet since 1920 is shown in figure 2. The following 
producers reported sales in 1948: Idaho Garnet Abrasive Co., Inc., 
P. O. Box 1452, Spokane 6, Wash. (deposit near Fernwood, Idaho); 
Garnet Mines, Inc., Fernwood, Idaho; Barton Mines Corp., North 
Creek, N. Y.; and Northern Minerals, Inc., Essex, N. Y. Occurrence 
of garnet deposits in Japan was studied and output data given in a 
recent publication.”! 

Abrasive garnet sold or used by producers in the United States, 1943-48 

Year Short tons Value ! Year Short tons Value 

1943... 5, 935 $429,120 |} 1946_........-.-.---.----- 7, 743 $570, 186 
1944... (1) (1) 1947....._........-..----- 8 722 614, O71 
teas SOOT 6,806 | 875,198 |] 1948. ooo 8,039 | 587, 797 

1 Bureau of Mines not at liberty to publish figure. 

The quotations on domestic garnet in 1948, as given in H&MJ 
Metal and Mineral Markets, remained at the same level as in im- 
mediately preceding years: New York Adirondack garnet concen- 
trates, grain, $85 per short ton. 

NATURAL ALUMINA ABRASIVES 

Corundum.—The corundum consumed in the United States in 
recent years, aside from moderate tonnages recovered from tailing 
dumps in the Craigmont area, Ontario, Canada, was imported from 
southern Africa, particularly the Union of South Africa. Trans- 
portation difficulties and inability to increase output substantially 
have resulted in smaller shipments. Although a sizable demand 
exists for this product in the United States, imports have fallen behind 
the potential market. Efforts have continued to stimulate higher 

21 Cobb, Edward H., Garnet Resources of Japan: General Headquarters Supreme Commander of the 
Allied Powers (Tokyo), Natural Resources Sect., Prelim. Study 7, 1947, 10 pp. Chem. Abs., vol. 42, No, 
2, Jan. 20, 1948, p. 494.
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production in the chief country of origin of this commodity. Although 
the imports of corundum ore from the Union of South Africa in 1948 
reached 3,612 short tons, or 50 percent greater than in 1947, they 
nevertheless were considerably under most recent years. The | recovery of corundum from tailing dumps in Canada has been dis- | continued, while production on a commercial scale in other possible 
producing areas, such as Brazil, India, and South African areas other 
than the Transvaal, has been small or nonexistent. 

Available statistics of world production of corundum in recent 
years appear in the accompanying table. 

World production of corundum by countries, in metric tons, 1937-48 1 
[Compiled by Pauline Roberts] | eee 

Country ! 1987} 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Australia (New South | | | | Wales) ---.-..--..----+--]------]------|------[----- | ------| 2710] @ ?) 3) Belgian Congo__---.-.-..-]...-..|..----]_-.___|___.--|-_..__|__._. ------ 45)---_-_.} eff . Brazil. --.----.-----------|------|----2-f2---0-|-----|encee-foneee-|--t 81000 PO 1 w® Canada. | nee |e enn f- eon onnene|oeeeeefeeeee-|o2222| 615716 1195/6 nosol_.<- | Gs _ French Equatorial Africa_|_.....}......|.-..._|____._|__.---|__.___|_.._.. 52! 142; 46 3} (3) India_.-_-.-..-----.------|s---..) BP a 56} 135} 110) 349] 409] 97} ga) (ay Madagascar_____...-____- 27, = 35} 5{/------]----.-]-....-} 14 70 50 21 1 4 Nyasaland..--- 92-27 81} 180} 305} 328/379] (3) | (3) Portuguese East Africa___|_.._._}....-_|-._.-_|___.-_|_... 834; 1,108] 152) (3) (3) (3) Southern Rhodesia_......| @) | 102) 69} 90,32) 74} gal } asl ? t Yaa Swaziland ._....--.--.---|---2-_}-2-2|-e--__|e-t 15} = 141f__-2--}ee ef] 8) (3) Wanganyika_-.--...-_.--.j------|-2-22_f-_. || 7|.-----]------]-----_]| (3) Union of South Africa (sales) ---.----—__--.--.| 2, 237/ 1, 397| 2, 381] 3, 820| 6,119] 6, 724| 4, 270| 3, 531| 4, 3791 1, 854| 2, 313| 2, 537 United States (sales)_-____|_...__|------]------|--2-2{------|---- ef 8) (8) |------}------|---_--]-_- ee 
Total *........---.--| 2, 300] 1, 587] 2, 456] 3, 910] 6, 207/ 7, 029] 5, 600] 5, 650| 6, 800] 3, 850| 3, 0001 3, 300 

Nn 

tenet ree 

1 In addition to countries listed, corundum probably is produced in U. S. S. R., but data on production are not available. 
* Reported as corundum and emery (believed to be largely emery). 
3 Data not available. 
4 Imports into United States. . § Estimate. 
¢ Recovered from tailing dumps. 
7 Less than 1 ton. 

_  § Bureau of Mines not at liberty to publish figure. 
* Includes estimates for entries where footnote 3 indicates data not available and includes United States | production as measured by sales. Excludes estimates for U. S. §. R. 

Quotations on crude corundum imported into the United States do 
not appear in domestic trade journals. Corundum grain in 1948 
was quoted in E&MJ Metal and Mineral Markets as follows: Per 
pound, sizes 8 to 60, inclusive, 8% cents; 70-27 5, inclusive, 9% cents; 
900, 30 cents; 850, 45 cents; 1,000, 45 cents; 1,200 to 1,600 inclusive, 
65 cents; and 2,600, 70 cents. 
Emery.—Marketed output of emery in 1948 decreased 7 percent in 

tonnage in 1948 compared with 1947. The total value of sales, how- 
ever, Increased 4 percent to the highest value (except for 1945) since 
1918. ‘The only producers of emery in 1948 were Joe DeLuca, and 
Dikubbo & Ellis, of Peekskill, N. Y. The crude emery is shipped 
to manufacturers of grinding wheels, abrasive sticks, and other 
abrasive products. A large part of the output also is used as a 
nonslip agent in concrete floors and steps. The production since 
1920 is presented graphically in figure 2. 

The quotation on crude domestic emery ore in E&MJ Metal and 
Mineral Markets up to May 1947 was $10 per short ton for first-grade
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ore, f.0. b. New York. Beginning May 1947 and continuing through 
1948, this figure was given as $12 per ton. The same publication 
quoted grain emery before September 1947 as follows (per pound, in | 
350-pound kegs, f. o. b. Pennsylvania): Turkish and Naxos, 7 cents; 
American, 5 cents. After September 1947 and continuing through : 
1948, quotations were reported as 10 cents per pound for Turkish and 
Naxos and 6% cents for American. 

Emery sold or used by producers in the United States, 1943-48 

Year : Short tons Value | Year Short tons Value 

1943... 6, 666 $63, 195 || 1946._......-.----- 6, 188 $62, 099 
1944.02 6, 940 64,858 || 1947... 5, 798 66, 927 
1945......----.------2---- 7, 856 75,977 || 1948._..--..-...--.--..-- 5,405 | 69, 408 

NATURAL CARBON ABRASIVES ” 

Industrial Diamonds.— World sales of industrial diamonds in 1948 , 
rose more than 150 percent to the highest figure on record, £11,300,000, 
according to Industrial Distributors (Sales), Ltd., London, the 
diamond-syndicate marketing organization. Chief factors in this 
large increase in sales were the wider and more intensive employment 
of abrasive diamonds in industry and in mining. Contributing 
largely also to the higher sales were substantial purchases by the 
United States Government under its stock-piling program. The 
much larger imports for consumption in the United States during 
1948 were the direct result of these developments. 

Extensive experimentation in industrial laboratories in the United 
States,”? as well as in the Diamond Research Laboratory at Johannes- 
burg, Union of South Africa,” are increasing the uses and applications 
of industrial diamonds and promoting more efficient recovery methods. 
Sending an electric arc through the fine steel needles used in boring 
minute holes in wire-drawing dies speeds up the drilling processes, 
according to a recently issued patent.” One type of unusually clear _ 
diamond, free from flaws, has been discovered to be useful to the _ 
nuclear physicist as an efficient radiation counter.” 

The geology and occurrences of diamonds throughout the world 
were described.”” Location of deposits and approximate total value 
of production of minerals including diamonds in the mineral belt 
extending from the Congo down through southern Africa were pre- 
sented by means of a map and table. Production and history of 
wartime development were published for diamond mines in Tan- 
ganyika ® and im Sierra Leone.*® New diamond discoveries in the 

22 See also Gem Stones chapter of this volume. . 
23 South African Mining and Engineering Journal, vol. 59, No. 2902, Sept. 25, 1948, p. 101. 
% South African Mining and Engineering Journal, vol. 59, No. 2879, Apr. 17, 1948, p. 189. 
48 Science News Letter, vol. 53, No. 16, Apr. 17, 1948, Pp. 249 (U.S. Patent 2,438,941, assigned to the Govern- 

ment by C. G. Peters, F. K. Harris, W. B. Emerson, I. L. Cooter, and K. F. Neffien). 
26 Curtiss, L. F., Diamonds Used To Detect Atomic Radiation. Nat. Bureau of Standards, Tech. Bull, 

vol. 31, No. 11, November 1947, pp. 121-123. 
Mining Journal (London), vol. 231, No. 5913, Dec. 18, 1948, p. 946. 
27 Wilson, N. W., The World’s Diamond Deposits: Mining Mag. (London), vol. 79, No. 6, December 

Oe np prine ond Industrial Magazine of Southern Africa, The Richest Part of the Earth’s Crust: Vol. 38, 
No, 11, November 1948, pp. 597, 599, 601. 

29 Mining and Industrial Magazine of Southern Africa, Diamond Mines of Tanganyika: Vol. 38, No. 6, 

TOT Mine aad ‘Quarry Engineering, Diamonds in Sierra Leone: Vol. 14, No. 5, May 1948, p. 142.
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Congo * and in British Guiana ” were reported. A detailed descrip- 
tion of the diamond fields of Venezuela, including production figures 
and methods of recovery, was published.** Resources and the results | 
of wartime investigation of the diamond deposits near Murfreesboro, 
Ark., were reported.* 

| ARTIFICIAL ABRASIVES | 

Production of silicon carbide and aluminum oxide and shipments 
of metallic abrasives each were only slightly smaller in 1948 than in 
1947, ‘The total realization was somewhat higher in 1948; that for 
metallic abrasives rose 22 percent to a new record. The tonnage of 
metallic abrasives was higher than in any year except 1947. The 
total for aluminum oxide shown in the accompanying table includes 
15,706 short tons of “white high-purity or special’ material valued at 
$1,726,093, a small decrease in both quantity and value compared 
with 1947. The estimated percentage of aluminum oxide used for 
refractory and other nonabrasive purposes in 1948 remained at 4 per- 
cent, the same as in 1947, while the similar figure for silicon carbide 
rose to 47 percent in 1948 compared with 42 percent in 1947. 

Crude artificial abrasives produced in the United States and Canada, 1944-48 | eee SS 
Silicon carbide ! “abr tm oxide "| Metallic abrasives 2 Total 

Year | ss | 

srort Value sort Value snort Value Short Value 

1944_ 22 ee 56, 291 | $4,717,675 | 185, 573 |$11, 668, 838 144,540 | $8, 441,505 | 386,404 | $24, 828, 018 1945.22. __ 53, 773 4, 238, 655 147,016 | 9,130, 093 146, 771 8, 524,073 | 347,560 | 21, 892, 821 1946_-2 8. 63, 849 | 5, 457, 903 132, 084 | 8, 367, 158 111,512 | 6,387,819 | 307, 445 20, 212, 880 1947.22.22 2. 63,724 | 5, 633, 811 160, 022 | 10, 158, 432 154, 191 | 12, 449, 855 377, 937 | 28, 242, 098 1948... ..---- 63,033 | 5, 874, 731 154, 972 | 10, 279, 583 | 147, 218 | 15, 174,773 | 365, 223 | 31, 329, 087 

1 Bureau of Mines not at liberty to publish data for United States separately, Figures include a smal] quantity used for refractories and other nonabrasive purposes, 
2 Shipments from United States plants only. 

Stocks of silicon carbide at the end of 1948 rose sharply, and those 
of aluminum oxide showed a small increase, while those of metallic 
abrasives decreased slightly. Capacity of plants producing silicon 
carbide and aluminum oxide remained at virtually the same level. 
The capacity of the metallic abrasives industry was reported to be 2 
percent less than in 1947. Operations in 1948 were at a somewhat 
lower rate compared with capacity than in 1947: Silicon carbide, 86 
percent in 1948 compared with 88 in 1947; aluminum oxide, 66 per- 
cent in 1948 and 69 in 1947; and metallic abrasives, 61 percent in 
1948 and 64 in 1947. 

31 Mining and Industrial Magazine of Southern Africa, Mineral Wealth of the Congo: Vol. 38, No. 9, September 1948, pp. 473, 479. 
32 ing Journal (London), vol. 230, No. 5877, Apr. 10, 1948, p. 265; vol. 231, No. 5901, Sept. 25, 1948, 

PEs Davey, John C., The Diamond Fields of Venezuela: Eng. and Min. Jour., vol. 149, No. 4, April 1948, 

ay Navonal Jeweler, vol. 44, No. 1, January 1949, p. 130; No. 4, April 1949, p. 280.
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Stocks of crude artificial abrasives and capacity of manufacturing plants, as , 

reported by producers in the United States and Canada, 1944-48, in short tons 

nnn 
Silicon carbide Aluminum oxide Metallic abrasives ! ° 

Year Average Average Average 

Det. anual | Deo.Si | Gamal, | Dee. anal 
1944.____..-.----------------- 8, 916 71, 850 32, 402 234, 000 3,388 | 191, 289 

1945__...---.-.-.--------+------ 4, 347 72, 000 31, 933 233, 300 10, 483 209, 360 

1946_....-_..---.-------------- 5, 339 71, 679 27, 072 232, 889 6, 524 211, 407 

1947__.....- +--+ ------ 3, 524 72, 350 32, 977 233, 500 9, 987 245, 479 

1948....._..---.--------------- 5, 387 73, 250 34, 177 233, 500 9, 907 240, 129 

pet SE SN 

1 Figures pertain to United States plants only. 

Production of aluminum oxide and silicon carbide is concentrated 
largely in the Niagara Falls region of Canada and the United States 
and in Quebec in areas of plentiful and relatively cheap water power; 
some aluminum oxide, however, is produced in Alabama. Neither 

the new plant of the Coated Products Division of Carborundum Co., 
nor the proposed silicon carbide plant at Vancouver, Wash., projected 
by the same firm, are yet in operation. The new furnace plant of 
Electro Refractories & Alloys, Canada, Ltd., at Cap-de-la-Madelaine, | 

near Three Rivers, Quebec, was not placed in production until Jan- 
uary 1949. Toward the end of 1948, the Abrasive Grain Association 
and five individual manufacturers of artificial abrasives in an anti- 
trust consent judgment by the United States District Court at 
Buffalo, N. Y., were enjoined from fixing prices and uniform condi- 
tions of sale of artificial abrasive grain and from exchanging price 
lists or quotations. Under the judgment, purchaser have the option 
of buying at a delivered price or at price based on delivered 
price less actual cost of transportation.” 

Statistics for metallic abrasives cover steel shot and grit but do 

not include steel wool. The figures represent operations of plants in 

the United States only. As in 1947, 18 companies with 19 plants © 

reported sales in 1948. The three largest producing States were 

Ohio, Michigan, and Pennsylvania. Other States in which metallic 
abrasives were manufactured in 1948 were Illinois, Massachusetts, 
New Hampshire, and New York. 
Two high-purity aluminum oxide powders of ultrafine, uniform 

particle size have proved useful in metallographic polishing and are 

said to be suitable for optical and gem polishing, metal finishing, as 
catalyst carriers, and in the manufacture of phosphors for lighting.” 
Use of type 32 aluminum oxide in vitrified bonding wheels was de- 
scribed and advantages reported.’ The chemical properties, history 
and manufacture of boron carbide were outlined.* 

35 Chemical and Engineering News, vol. 26, No. 49, Dee. 6, 1948, p. 3626. 
% Chemical and Engineering News, vol. 26, No. 38, Sept. 20, 1948, p. 2840; Chem. Ind., vol. 63, No. 3, 

September 1948, p. 424. 
37 Larson, E. T., Grits and Grinds, vol. 38, No. 8, 1947, pp. 12-13; Jour. Am. Ceram. Soc., vol. 31, No. 5, 

May 1, 1948, p. 95. 
38 Lefebre, A., Abrasives: Ind. Ceram., 1948, No. 383, 31; British Ceram. Abs., 1948, 276A; British Abs. 

B-I, II, TII, December 1948, p. 706.
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Shot-peening of nonferrous metals increased fatigue and corrosion 
| resistance appreciably, reduced the susceptibility of brass to season- 
| cracking, and was effective as a cure for porosity in aluminum die 

castings.* | 

MISCELLANEOUS MINERAL ABRASIVE MATERIALS 

In addition to the natural and manufactured abrasive substances 
for which data are included herein, many other mineral materials are 
used for abrasive purposes. A number of oxides, including tin 
oxides, magnesia, iron oxides (rouge and crocus), cerium oxide, 
chromium oxide, and manganese oxide, are employed as polishing 
agents. Certain carbides, such as boron carbide and the cemented 
carbides, which include tantalum carbide, titanium carbide, and 
tungsten carbide, have been used for their abrasive properties or 
because of their extreme hardness or durability. Other substances 
with abrasive applications include finely ground and calcined clays 
(ball clays, china clays, fire clays), lime, tale, ground feldspar, river 
silt, slate flour, and whiting. 

FOREIGN TRADE “ 

Imports.—The total value of imports for consumption of natural 
abrasive products rose 143 percent in 1948 compared with 
1947. Crude or unmanufactured diamond bort, carbonado and 
ballas, and diamond dust were the chief contributors to this increased 
import trade, showing gains in 1948 of 166, 125, and 95 percent, 
respectively, over 1947 levels. Imports of corundum ore, crude or 

| upmanufactured pumice, and garnet were considerably higher in 1948 
than in 1947. Imports of manufactured diamond bort and emery ore 
registered large decreases, while receipts of unground flint, flints, and 
flintstones were only slightly less than in 1947. 

Exports.—The value of exports of natural abrasive products in 1948 
declined 21 percent compared with 1947. All classes of products 
shown in the accompanying table showed moderate to substantial 
decreases in quantity of exports. Exports of grindstones, emery and 
corundum wheels, and emery powder, in particular, were 37, 72, and 
49 percent, respectively, less than in 1947, and the weight of “Other 
natural abrasives” decreased by 14 percent. 

* Knight, Harold A., Shot-Peening of Nonferrous Metals: Materials and Methods, vol. 26, No. 5, No- 
vember 1947, pp. 83-86. 

40 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce
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Abrasive materials imported for consumption in the United States, 1946—48, 
by kinds 

‘[U. S. Department of Commerce] 

1946 1947 1948 

Kind _—_—— | 

Quantity Value | Quantity Value Quantity Value 

Burrstones: Bound up into mill- 
stones.....------....short tons-_- 13 $1, 099 27 $1, 848 1 $204 

Grindstones, finished or unfin- 
ished_............._short tons_- 232 12, 077 251 17, 255 307 19, 882 

Hones, oilstones, and whet- . 
stones-_-.....-.-..---short tons_- 12 26, 595 20 59, 315 42 73, 619 

Corundum (including emery): 
Corundum ore. -_-.-short tons-.- 4, 207 340, 891 2, 401 .194, 158 3, 612 300, 865 
Emery ore....-.---..---do-__-_- 2, 561 33, 358 3, 105 50, 750 1, 102 11, 350 
Grains, ground, pulverized, 

or refined_.........pounds__| 117, 368 7,011 | 114, 493 4,516 | 125,041 4, 809 
Paper and cloth coated with 
emery or corundum._reams.. 873 130, 660 1, 356 180, 584 1, 509 180, 743 

Wheels, files, and other man- 
ufactures of emery or corun- . 
dum or garnet -__.._pounds-- 4, 378 4,113 7, 212 8, 674 8, 350 9, 530 

Garnet in grains, ground, etc_do--.- 38, 874 2, 373 1, 264 190 3, 101 578 
Tripoli and rottenstone.shorttons_- 93 3, 095 83 2,951 |-..---..--_]-.-.2-----. 
Pumice: . 

Crude or unmanufactured 
short tons_. 5, 471 61, 190 7, 809 70, 174 8, 475 85, 370 

Wholly or partly manufac- 
tured........-._short tons_- 984 25, 204 795. 17, 028 780 18, 979 

Manufactures, n.s. p. f_..----]------ 222. 110 |.-..-.--..- 148 Joye. 
Diamonds: 

Bort, manufactured --.-_carats.. 2, 104 63, 674 1, 679 95, 975 613 69, 024 
Bort (glaziers’ and engravers’ | 
diamonds, unset, and min- 
ers’)_......----.-.--carats._| 4, 609, 146 | 14, 012, 604 | 3,892,778 | 12, 525, 230 |10, 357, 119 | 31, 676, 586 

Carbonado and ballas...do...- 16, 136 284, 932 27, 234 315, 636 61, 197 844, 915 
Dust_.........-...-.---d0_..- 77, 732 129, 272 116, 391 230, 139 226, 430 618, 265 

Flint, flints, and flintstones, un- 
ground._........-..-short tons. - 6, 965 182, 026 11, 399 280, 407 11, 193 269, 935 

Total. ..............----..--|----.-.----| 15, 320, 284 |_...-_._..-| 14, 054, 978 |__...-_...-| 34, 184, 654 

Abrasive materials exported from the United States, 1944-48, by kinds 

(U.S. Department of Commerce] 

Grindstones Wheels of emery Emery powder 
Kind NOC NONNE NEDO SSCS 

Pounds Value Pounds Value Pounds Value 

1944..__..______..._.-.--| 3,398,763 | $155,048 600,682 | $342, 215 744, 076 $74, 331 
1945... 2+. - eee 4, 699, 860 252, 293 248, 118 144, 589 326, 758 34, 003 
1946_...... 6, 135, 719 285, 799 431, 434 218, 961 529, 362 60, 982 
1947... 2 ee 4, 591, 080 217, 747 450, 834 256, 191 547, 264 66, 104 
1948._...-......_-..--.-.| 2,887, 995 131, 725 128, 412 81, 495 278, 347 48, 376 

: Diamond grind- | Other natural abrasives 
Diamond dust ing wheels hones, and whetstones 

Kind er tstCti‘CC*d Stal Value 

Carats Value | Pounds | Value Pounds Value 

1944____.. 1. _..--___...__| 119, 458 | $133, 270 2,897 | $104,947 | 45,494, 759 | $1, 281,864 | $2, 091,675 
1945__.....___---..__.--__| 92,019 | . 95, 761 3, 256 83,626 | 54, 548,442 | 1,475,874 2, 086, 146 
1946_._..-......-__...._.-.] 116,650 | 146, 490 4,398 95, 205 | 52,881,184 | 1,619, 416 2, 426, 853 
1947__....--.2 22-22 ----}| 122,925 | 324, 572 13,217 | 212,074 | 69, 989,036 | 2, 274, 858 3, 351, 546 
1948_.........-...........-] 52,600 80, 352 11, 562 | 270,929 | 60, 257,843 | 2,030, 731 2, 643, 608



Alum iInum 

| By RICHARD H. MOTE anp HORACE F. KURTZ 

| GENERAL SUMMARY | 

RIMARY aluminum output in the United States in 1948 rose to a 
new peacetime record despite floods and electric-power shortages 
which curtailed production and forced plant closures. Even 

though the 1948 output exceeded all but that in the war years 1943 
and 1944, the quantity was insufficient to meet heavy consumer de- 
mand for the metal in established uses and in new and substitute uses 
resulting from the prevailing short supply and relatively high price 

| of many competing materials. Apparent consumption of virgin ~ 
aluminum in 1948 was 27 percent greater than in the preceding year, 
as net imports in crude and semicrude form added approximately 
40,000 tons to the total supply. Consumption of the metal for the 

| manufacture of building products, particularly roofing and siding, 
| continued to lead the field of uses in 1948. In addition to the ex- 

panded use of primary aluminum, large quantities of secondary 
aluminum were reclaimed from scrap and made available for consump- 
tion during the year. 

Salient statistics of the aluminum industry, 1939-43 (average) and 1944-48 

(avorage) | 2944 1945 1946 1947 = | = 1948 

Primary production 
short tons..|__ 424,035 | 776,446 | 495,060 | __ 409,630} —_571, 750 623, 456 

Value___......----------------|$131,408,000 |$222,416,000 |$140,864,000 |$115,813,000 |$161,626,000 |$180, 755, 000 
Quoted price per pound ! 

cents. 17.0 15.0 15.0 15.0 15.0 15.7 
Secondary production 

short tons--. 150, 318 325, 645 298, 387 278, 073 2 344, 837 286, 777 
Imports.....--.-------.-------|$18, 548, 732 |$30, 322, 653 |$99, 370, 633 |$12, 463, 960 | $6, 603, 722 | $42, 202, 648 
Exports..-.--..-.---.---------|$29, 436, 083 /$89, 800, 122 | $9, 906,041 {$20, 284, 053 |$52, 231,972 | $43, 185, 781 
World production 

short tons..| 1,301,000 | 21,844,000 | 2958,000 | 2 873,000 | 21,195,000 | 1, 304, 000 

1 Ceiling price 15 cents, April 1942-August 1945, 
2 Revised figure. 

The broad inflationary price trend in 1948 forced a break in the 
price of standard 99.0-99.5 percent aluminum ingot, which had been 
15 cents a pound since the latter part of 1941. Increased costs of 
labor and materials precipitated two price rises of 1 cent each in June 
and October and established the quotation at 17 cents. 

World production of aluminum advanced 17 percent from 1,084,000 
metric tons in 1947 to approximately 1,265,000 tons in 1948. As in 
the United States, output in most foreign countries was generally 
hampered by power shortages. 

116
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. Aluminum ores, alumina, and aluminum salts are discussed in the | 

Bauxite chapter of this volume. 

PRODUCTION 

Primary—Domestic production of primary aluminum totaled 

623,456 short tons in 1948, an increase of 9 percent over the 571,750 

tons produced in 1947 and the highest peacetime output in the history 

of the industry. The accelerated growth of aluminum production in 

recent years is strikingly indicated by comparison with growth in 

over-all industrial output. The index of total production * increased 

from 170 in 1946 to 192 in 1948, a gain of 13 percent during the 2- 

year period. The index for aluminum production, calculated on the 

same base period, advanced from 328 in 1946 to 498 in 1948, an in- 

crease of 52 percent, which shows that the aluminum industry ex- 

panded during the period at a rate four times that of industrial out- 

put as a whole. | : : 

Production of primary aluminum in the United States, 1941-48, by months, in 
short tons ! 

Month 1941 1942 1943 1944 1945 1946 1947 1948 

January..........-----------| 21,800 | 32,250 | 60,650 | 84,846 | 48,750 | 24,700 | 50,045 | 48, 767 
PODPURSY oo cccccee eer 222277} 19) 500 | 30,100 | 55,600 | 74,400 | 45,750 | 22,200 | 47,002 | 45, 699 
March.........-.------------| 22,200 | 34,400 | 64,600 | 80, 200 | 53,360 | 25,950 | 53, 032 51, 874 

April__......----------------| 22, 900 35,000 | 66,800 | 77,800 | 51,700 | 25,850 | 51,007 53, 277 

May.-.---------------------- 25,200 | 37,200 | 72,850} 76,450 | 52,200 | 24,800] 51, 116 55, 450 

June..........---------------] 25, 800 | 39,500 | 74,150 66,400 | 47,600 | 27,750 | 46, 259 48, 557 

July TIE] 27,000 | 48,000 | 78,450 | 67,550 | 48,000 | 35,700 | 47,998 | 52, 937 
August.......-..------------] 27,900 | 48, 950 | 81,350 | 61,650 | 45,900 | 39,800 | 47,054 54, 953 

September........2....] 27, 600 | 49,550 | 86,400 } 47,450 | 31,700 | 41,050 | 43,228 | 53, 255 
Oe 77} 29; 500 | 54,150 | 94,250 | 48,400 } 25,100 | 44,950} 43,959 | 54, 526 
November. TTT] 29; 000 | 55,000 | 91,350} 44,450 | 20,900 | 46,250 | 43,461 | 50, 714 
December nn 7Z] 30,667 | 60,006 | 93,729 | 46,850 | 24,100 | 50,630 | 47,589 | 53, 447 

Total.........--..---..| 309, 067 | 521,106 | 920,179 | 776,446 | 495,060 | 409, 630 | 571,750 | 623, 456 
eee 

1 Monthly data 1941-July 1946 from producers’ reports to War Production Board and its successor, Civil- 

ian Production Administration; all other data from reports to Bureau of Mines. Monthly figures have 

been adjusted to final annual totals. 

Except in January, February, and June, the monthly production of 

primary aluminum in 1948 was at a rate exceeding 600,000 tons an- 

nually. Early in the year a drought in the Southeast caused a power 

shortage in the Tennessee Valley, which curtailed operations mn that 

area and caused domestic primary aluminum output to drop to 45,699 

tons in February, the low point of the year. Production gained 

steadily thereafter to reach the 1948 peak monthly output of 55,450 

tons in May. Serious floods along the Columbia River from late 

May until early July forced the Reynolds Metals Co. plant at Trout- 

dale, Oreg., to close for almost 2 months and curtailed operations at 

the Reynolds plant at Longview, Wash., and the Aluminum Co. of 

America plant at Vancouver, Wash. As a result, production slumped 

to 48,557 tons in June. The monthly output rose in the following 

months but fell again during the latter part of the year owing to a 

seasonal drop in water level in the Northwest. 

1 Federal Reserve Bank indexes of physical volume of industrial production; 1935-39 equals 100.
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Although congressional approval of a program for Air Force ex- | 
pansion and the persistent demand for aluminum in markets formerly 
supplied by other metals indicated a potentially increasing need, do- 
mestic production of the light metal appeared to be limited to a level 
not exceeding the 1948 output by the lack of additional electric power. 
According to the Federal Power Commission, the total power load 
in December 1948 was almost equivalent to the total national in- 
stalled capacity. Although increases in generator capacity are sched- 
uled over the next few years, they are barely adequate to cover exist- 
ing commitments and do not. allow for any substantial increase in the 
number of aluminum reduction units. 

Aware of the lack of surplus hydroelectric power, the Aluminum 
Co. of America turned to natural gas as a source of energy for pro- _ 
ducing electricity. In conjunction with the N ordberg Manufacturing 
Co., Alcoa developed a special type of spark-fired internal-combustion 
engine which will use natural gas as a fuel to generate electric energy 
for its new aluminum reduction plant at Point Comfort, near Port | | Lavaca, Tex. Construction at Point Comfort was begun in 1948, and 
installations will include a three-pot-line plant with a production ca- 
pacity of approximately 57,000 tons of aluminum metal per year, a 

| plant for making carbon electrodes, and a 120,000-kw. power plant, 
: which will utilize 120 of the newly developed gas engines. Tentative 
! plans to expand the Permanente Metals Co. alumina plant at Baton 

| Rouge, La., to include pot lines for aluminum reduction with electric 
power to be generated from natural gas were reported during the year. 

The industry functioned in 1948 along competitive lines established 
: in 1946. Alcoa operated about 330,000 tons, or 51 percent of the . | total 649,000 tons operable rated annual reduction capacity; Reynolds, 

| 190,000 tons or 29 percent; and Permanente, 129,000 tons or 20 per- 
| cent. Nearly all wartime aluminum plants held by the War Assets 

Administration for which electric power was not economically 
. available were disposed of during 1948. The Torrence, Calif., reduc- 

| tion plant was sold to Columbia Steel Co. for conversion into a sheet- 
steel mill. The rod and bar mill at Newark, Ohio, was acquired by 
the Permanente Metals Co., and equipment for manufacturing steel- 
reinforced aluminum-conductor cable was added during the year. 
The plant at Massena, N. Y., was sold to the Aluminum Co. of America 
during the latter part of the year, along with some of the carbon- 
producing equipment at the Burlington, N. J., plant. Alcoa an- 
nounced late in 1948 that its old plant at Massena would be shut 
down and the power thus made available would be used for the newly 
purchased installation. The company also announced that its Ni- 
agara Falls plant would close in 1949 owing to lack of power. 
Secondary.—Owing to virtual exhaustion of scrapped military air- 

craft that had been plentiful since 1942, recovery of secondary alumi- 
num from scrap in 1948 dropped 17 percent from the record high 
tonnage reclaimed in 1947. In addition to the production of remelt 

| alloy ingot at Navy air stations, output was recorded in 1948 from five 
Army airfields, where the last of the wartime military planes sold to 
private contractors was melted. 

Detailed information regarding secondary aluminum in 1948 is 
given in the Secondary Metals—Nonferrous chapter of this volume.
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| Ficure 1.—Trends in world and domestic primary production and domestic secondary recovery of alumi- 
num, 1915-48, | 

| CONSUMPTION AND USES | 
The apparent consumption of primary aluminum totaled 665,950 

tons in 1948, as computed by the usual method of adding production 
and net imports and adjusting for producers’ stock changes. This 
total was 27 percent greater than the 524,200 tons used in 1947. 
However, as pointed out in the 1946 chapter of this series, the large : 

. importation and subsequent holding by the Office of Metals Reserve | 
of Canadian aluminum during the war years greatly distorted the 
apparent consumption; and for the purpose of presenting a truer 
picture of domestic aluminum consumption a modified set of figures — 
was evolved, taking into account releases of Canadian aluminum 
from Reconstruction Finance Corporation inventories. These stocks, 
which at the end of 1946 were 71,760 tons, were reduced to 18,700 
tons by December 31, 1947, and completely disposed of in 1948. 
The adjusted apparent consumption figures for 1944 through 1948 are 
671,072, 696,750, 575,687, 571,760, and 684,650 tons, respectively. 

If the modified figures for apparent consumption of primary alumi- 
num are added to the figures for secondary recovery from old scrap
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FIGURE 2.—Trends in imports, exports, and apparent consumption of aluminum, 1915-48. 

only, the following total consumption figures are obtained (quantities 
in short tons): Oo 

Apparent con- Secondary 
Year sumption of | aluminum re- Total 

primary covered from |. consumption 
aluminum old scrap 

1939-43 (average)-..--_---------------- eee 432, 753 40, 282 473, 035 
1944... eee eee 1 671, 072 22, 899 693, 971 
1948. _._..-..-..----1.-1 ssn se ese ene se eeseseeeseeeeen 1 696, 750 27, 311 724, 061 
1946._......----------- +e eeeeeeeeeeeeee 1 575, 687 90, 535 666, 222 
1947_...-- eee eee 1 571, 760 2 163, 847 2 735, 607 
1948...-.. 1... 22s snes eeeee sees eeeeeweseeeeeeeeeeee 1 684; 650 95, 648 780, 298 

1 Modified. | | 
2 Revised figure. | 

The building trade was the best customer of the aluminum industry 
for the third successive year. The largest use of the light metal was 
in the manufacture of roofing and siding, but substantial quantities 
were also consumed in the fabrication of window frames, shingles, 
heating and ventilating ducts, nails, gutters and down-spouts, screens, 
thresholds, venetian blinds, electric conduits and accessories, awnings, 
garage doors, and prefabricated housing panels. Use of aluminum as 
heating, ventilating, and air-conditioning ducts was formally approved 
in 1948 by the National Board of Fire Underwriters; Federal Housing 
Administration building specifications were revised to permit usage 
of aluminum in these applications. A wider acceptance of aluminum 
in building construction was anticipated in future with the introduction 
in 1948 of pattern aluminum sheet for use in wall facing. Early 
application of this product has been mainly on industrial and institu- 
tional buildings, but the versatility of pattern design suggests a much 
wider functional and decorative use.
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-- Production, imports, exports, and apparent consumption of primary aluminum 
and production of secondary aluminum in the United States, 1939-43 (average) 
and 1944-48 a 

Primary aluminum | Secondary aluminum 

Year — Production , Apparent Production 
Imports Exports consump- 
(short (short tion ! 

Short tons Value tons) tons) (short tons)| Short tons Value 2 

1939-43(average).| 424,035 | $131, 408, 000 57, 555 45,459 | 432,753 | 150,318 | $46, 668, 155 
1944... | «= 776,446 | 222,416,000} 100,989] 188,108] 744,627 | 325,645 | 93, 264" 728 
1945....---...--| 495,060 | 140,864,000 | 334° 117 5,901 | 797,052 | 298,387 | 85, 297, 005 
1946....._...---} 409,630 | 115, $12; 000 42) 607 16,694 | 461,877 | 278,073 | _ 78, 639, 044 
1947._.....--..-| 871,750 | 161, 626, 000 15, 610 62,333 | 524,200 | 3.344, 837 | 3 97, 450, 936 
1948._...-..--..| 623,456 | 180,755,000] 89,149] 49,033 | 665,950 | 286,777 | 82,477, 065 

1 Data not available on fluctuations in consumers’ stocks. Withdrawals from producers’ stocks totaled 
55,320 tons in 1944, 26,334 in 1946, and 2,378 in 1948; additions to producers’ stocks averaged 3,378 tons from 
1939 through 1943, and totaled 26,224 in 1945, and 827 in 1947. Figures not adjusted for changes in Govern- 

me Ot on average price of primary aluminum as reported to Bureau of Mines. | 
3 Revised figure. 

The advantages of aluminum continued to be demonstrated in the ~ 
field of transportation. Use of the metal in commercial vehicles such 
as trucks, busses, and trailer units remained large, and a strong trend 
toward use in the passenger-car field appeared to be developing. 
Growing applications in railroad rolling stock, such as passenger, 
hopper, box, refrigerator, and tank cars, were noted during 1948. | 

Use of alummum in the electrical field exhibited a rising trend — 
during the year. More than 1,500,000 miles of ACSR (aluminum | 

| conductor, steel-reinforced) cable is now in use in high-voltage and 
rural distribution lines, and an announcement by the Rural Electrifica- 
tion Administration that it needed additional wire and cable for about 
25,000 miles of poles recently erected in the South and Midwest 
forecast an increase in the quantity of aluminum to be consumed for 

' this purpose. | 
Consumption for aircraft production, although not large in 1948 

when compared with wartime rates, is expected to increase in the 
immediate future as a result of expansion of the Air Force. 

Other growing uses for aluminum include application in household | 
appliances, office machines, furniture, hardware, tools, instruments, | 
and packaging in the form of foil, caps, seals, collapsible tubes, drums, 
barrels, and carboys. 

Shipments of aluminum by the Aluminum Co. of America in 1948 ] 
were distributed as follows (comparable 1947 figures in parentheses) : 
Building products, 18 percent (19 percent); transportation, 13 (15); 
cooking utensils, 9 (9); machinery, electrical and general, 4 (6); 
household appliances, 9 (7); power transmission, 6 (6); shipments to 
fabricators for further processing, 25 (24); and all other, 16 (14). 
Although these figures may not fully parallel the entire aluminum 
industry’s distribution, they do show the general use pattern of the 
metal. 

STOCKS 

Stocks of primary aluminum at reduction plants at the end of 1948 _ 
were 13,171 short tons compared with 15,549 tons at the beginning of 

883826—50——9
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the year. Low point of the year was at the end of November, when 
inventories dropped to 8,075 tons. Government stocks available for 
allocation, which totaled 18,700 tons on January 1, 1948, were com- 
pletely disposed of during the year. Data on consumers’ inventories 
were unavailable. 

PRICES 

_A significant factor in the increasing acceptance of aluminum for 
uses formerly supplied by copper has been the price advantage it has 
maintained since November 1946. Although increased costs of labor 
and materials induced aluminum producers to raise the market price 
twice during 1948, the quotations continued to be substantially under 
the copper market price. When considered on a volumetric basis, 
the basis on which metals are ordinarily used, rather than by weight, 
the price differential was even more favorable to aluminum. The 
base price of 15 cents a pound for 99.0—-99.5 percent virgin aluminum 
ingot, New York, established on October 1, 1941, continued until | 
June 28, 1948, when the quotation was advanced to 16 cents. A | 
second price rise to 17 cents occurred on October 11. The primary 
aluminum pig prices were advanced at the same time in 1948 to 15 
and 16 cents per pound. Readjustments in pricing of other aluminum 
products were also made during 1948. | 

o 60 , 
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FIGURE 3.—Trend in average quoted prices of aluminum, 1915-48. Price is for No. 1 virgin metal 98-99 
percent at New York through 1929; thereafter for 99-percent-plus virgin ingot, as reported by American 
Metal Market. 

FOREIGN TRADE? 

In contrast with 1947 foreign trade, the United States became a net 
importer of crude and semicrude aluminum during 1948. Imports 
of metal (excluding scrap and manufactures) totaled 89,149 tons in 
1948, an increase of nearly six times the preceding year’s total and the 
largest quantity since 1945. About 90 percent of the 1948 receipts 
came from Canada and the remainder largely from United Kingdom, 
Italy, Switzerland, and Norway. Imports of aluminum scrap like- 
wise gained substantially during 1948 and reached the highest annual 
level ever recorded (separate reporting of scrap was begun in 19389). 
Although there was some controversy as to the origin of scrap desig- 
nated from certain European countries, 22,012 tons were reported 
shipped from Canada, 15,127 tons from United Kingdom, 6,968 tons 
from Italy, 5,912 tons from Germany, and the remainder from 30 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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other countries. The actual quantity of manufactures imported was 
not recorded, but their total value increased 33 percent over 1947. 

Aluminum imported for consumption in the United States, by classes, 1946—48 

[U. S. Department of Commerce] 
a 

1946 1947 1948 

Class Short Short Short or or or 
tons Value tons Value tons Value 

Crude and semicrude: 
Metal and alloys, crude............| 41,487 } $9,986,327 | 15,579 | $3, 723,514 | 83,164 | $21, 332, 336 | 
Scrap_._-..-......-.----.------.-.-] 14,493 | 1,766,298 | 15,719 } 2,550,627 | 71,728 | 17,459,996 
Plates, sheets, bars, etc._-..._.____ 1, 120 483, 474 31 25, 621 5, 985 3, 005, 929 

Total._.............-.........--.] 57,100 | 12, 236,099 | 31,329 | 6,299,762 | 160,877 | 41, 798, 261 
Manufactures: 

Bronze powder and powdered foil__ 5 5, 289 (1) 45 (1) 550 
, Foil less than 0.006 inch thick... B7 61, 287 41 70, 058 18 29, 049 

Folding rules__.__.____.____-_-_____|__.___ |e (2) i1 () 5 
Leaf (514 by 51% inches)..___-......|. @) 39,504 | (3) 50,608 | (3) 74, 485 
Powder in leaf (514 by 54% inches)__}_______.__}_._-.__.---_ -}--e fe. (4) 114 
Table, kitchen, hospital utensils, 
ete... 14 47, 334 38 | 103,607 87 157, 156 
Other manufactures._......._..____ (5) 74, 447 (5) 79, 631 (5) 143, 028 

Total...........-................| @ 227,861 | (8) 303,960 | (8) 404, 387 7 

Grand total.......-....-----.----| (| 12,463,960] (5) 6, 603,722 | (5) 42, 202, 648 | 
oe 

1 Less than 1 ton. 

2 Number: 1947, 26; 1948, 1; equivalent weight not recorded. 
3 Leaves: 1946, 6,710,636; 1947, 7,566,959; 1948, 14,784,188; equivalent weight not recorded. 
4 Leaves: 30,000; equivalent weight not recorded. 
5 Quantity not recorded. 

Exports of aluminum (excluding scrap and manufactures) declined 
from the 62,333 tons shipped in 1947 to 49,033 tons in 1948. Most 
of the decrease resulted from curtailed shipments of metal classified as 

ingots, slabs, and crude, as exports of plates, sheets, bars, and other 
semifinished forms were only slightly reduced. France, chief recipient 
among the 18 countries that purchased aluminum in ingot and slab 

form during 1948, received approximately 49 percent of the total. 
Of the plates, sheets, and bars exported, 15,421 tons went to the Re- 

public of the Philippines, 7,499 tons to Venezuela, and the remainder 
to 93 other countries. Shipments of scrap dropped to 438 tons, 
almost all of which went to Haiti, Canada, and Germany. The value 
of aluminum manufactures exported in 1948 declined 26 percent.
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Aluminum exported from the United States, by classes, 1946-48 

[U. S. Department of Commerce] | 
re 

1946 1947 1948 
Class Sh 

t cor | Value Snort Value Short Value 

Crude and semicrude: 
Ingots, slabs, and crude_.__-.-------.-| 1,107 $305, 072 | 12,098 | $3,578,029 | 1,239 $424, 676 
Scrap.__..-.-.------------------------ 640 120, 522 788 181, 211 438 77,777 Plates, sheets, bars, ete..-.--.--------} 15,587 | 9,706, 350 | 50,235 | 29, 428 940 | 47, 794 28, 500, 768 

Total. .......-----------------------| 17,334 | 10, 131, 944 | 63, 121 | 33, 188, 180 | 49,471 | 29, 003, 221 
Manufactures: 

Tubes, moldings, or other shapes-.-._| 1,338 | 1.130,786 | 1,983 | 2,488, 997 3, 373 3, 458, 427 Table, kitchen, and hospital utensils__| 1,860 | 3,419,792 | 2,624 | 4,469,291 | 1,376 2, 432, 637 Foil and leaf..........-...-.--------.-| 1,794 | 1,570,334 | 4/360 | 4,611,598 | 11976 | 1°566°315 
Powders and pastes (aluminum and 
aluminum bronze) (aluminum con- 
tent).....---.-----------------------| 485 | _ 473,770| 737 | 709,446 | 474 444, 967 Other manufactures_.....-...-...-----]| @ 3, 557, 427 (2) 6, 764, 460 (2) 6, 280, 214 

Total. ......----2-------------------| (| 10,152,109} =) | 19,043,792 | __@) 14, 182, 560 
Grand total.....-....---------------| (| 20,284,053 | @ | 52,281,972 | @) | 43, 185, 781 
re 

ee ee 

1 Quantity not recorded. 

| TECHNOLOGY | 

; Technologic progress reported during 1948 that broadened the field 
of aluminum use included an improvement in welding technique for 
efficiently joining thicker aluminum-alloy plates than had hitherto 
been successfully joined by other welding processes. The new pro- 

_  cedure—a modification of shielded arc-welding—consists of feeding a 
yp bare or processed filler-metal wire carrying the welding current through 

| a suitable wire holder. Joining is accomplished by a direct-current 
arc maintained between the end of the wire and the work. Asin other 
shielded-arc processes, the arc is contained in an envelope of inert gas. 
Among the commercial applications of welded aluminum in 1948 were 
the first experimental field-welded aluminum pipe lines for carrying 
crude oil, which were laid near Magnolia, Ark., and Raceland, La. 

WORLD REVIEW — | 

World production of aluminum in 1948 totaled approximately 
1,265,000 metric tons, an advance of 17 percent over 1947. A large 
share of this increase was due to gains in the United States and | 
Canada, the two largest producing countries.
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World production of aluminum, 1942-48, by countries, in metric tons 

{Compiled by Pauline Roberts] . 

1942 1943 1944 1945 1946 1947 | 1948 

Austria__...-..-..--.--....-...| 35,071 | 44,201 | 40,097] 5,250} 1,032] 4,544 13,319 
Brazil__....--------------------|----------|-_--------|---------- 480 |__------__|_---------|---------- 
Canada.—-----_---_-_-_-_----) "308, 988 |" 449, 734 | “419, 176 | 195, 691 | 175, 449 | 371, 303 |" 383, 007 

ima: 

Formosa !:_........--.-..--} 18,498 | 14,498 9201|- (@) |---| @®) 2,509 
Manchuria..__._---------_-|_ 17,437 8.557 | 38000| 31,500 (2) (2) (2) 

France.....---..---.---.--.-...| 45,224 | 46,462 | 26,154 | 37,295 | 47,952] 53,225 | 64, 785 
Germany_---_-__------------.| 227,131 | 203,068 | 191,000 | 320,000 |......_..|._......__] 47/306 
Hungary-..-__-.-----------.-| 5,960} 9,460] 513190| 2,351] 1,970] 5, 203 5, 152 
India__..----.---------------~-|--------e- 1, 292 1,751 2, 254 3, 244 3, 223 3, 367 
Italy.....--------.--.--------.-| 43,541 | 46,192 | 16,796| 4,347] 11,040 | 25,064 | 33, 100 
Japan_....---------------------} 185,211 |1114,057 | 188,254 | 16, 450 3, 190 2,700 6, 970 
Korea_.....--..-.--------------| 4,366 | 12529] 12943 | 61243] 35,000! 35,000 35, 000 
Norway.._----.--.-------------| 20,498} 23,514} 20,035 | 4608] 16,692] 21,725 | 30,065 
Spain..-.---- 742 797 206 592| 1,007] — 1,000 969 
Sweden (includes alloys) _-_.--_- 1, 294 3, 572 3, 723 3, 236 3, 566 2, 892 3 3, 500 
Switzerland............___..._| _ 23}665 | 18,526| 91686] 5,029] 13,083| 18,458} 18,960 
U. 8.8. R_____-..-..----------| 355,000 | 62,340 | 371,000 | 86,310 | 3 105,000 | 3 120,000 | 2140, 000 
United Kingdom___------"--""] 47,528 | 56,557 | 36,038 | 32,432 | 32,067| 29,384 | 30, 510 
United States__.......--.----..| 472,737 | 834,768 | 704,376 | 449,109 | 371,608 | 518, 680 565, 587 
Yugoslavia (estimated) _- — 2, 000 2, 000 1, 000 (2) (2) (2) (2) . 

Total 7_.....--.----------|1, 400, 000 {1, 952, 000 |1, 673,000 | 869,000 | 792,000 {1, 084, 000 | 1, 265, 000 

1 Fiscal year ended March 31 of year following that stated. - 
2 Data not available; estimate by author of chapter included in total. 
3 Estimated. 
4 Bizonal area. 
5 January to June, inclusive. 
6 April to June, inclusive. . . 
7 Preliminary; subject to revision. . 

Australia.—Surveys for the combined alumina and aluminum re- 
duction plant being erected by the Australian Aluminum Production 
Commission at Native Point, 16 miles from Launceston, Tasmania, 
were virtually completed during 1948, and lay-outs for the plant. build- 
ing were progressing rapidly. The Production Commission expects 
to have the plant completed in 2 years, for an initial capacity of 13,000 
tons annually. : : 

Austria.—Although aluminum production in Austria continued to 
be handicapped by shortages of electric power and alumina, output 
in 1948 nearly tripled the 1947 figure. Of the 13,319 metric tons 

| recovered during the year, 10,000 tons were produced in the great 
United Aluminum Works plant at Ranshofen and 3,319 tons in the 
plant at Lend. Almost half of the 1948 output was returned to foreign 
countries as payment for raw materials supplied. New sources of 
hydroelectric power were being considered during the year in order to 
put the aluminum industry on a year-round operating basis. Water 
shortages due to winter drought conditions have limited production of 
electric power and permitted continuous aluminum output only from 
March through September. z 

Canada.—At Arvida, Quebec, low water in the latter part of 1948, 
resulting in an electric power shortage, forced the Aluminum Co. of 
Canada to shut down one of three pot lines that had been in steady 
operation. Despite this handicap, production of aluminum in 1948 
was 23 percent above the 1947 level. Even with the expanded pro- 
duction, consumer demand for the metal in both raw and fabricated 
form remained greater than the supply, and the company was forced 
to allocate its output.
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The aluminum plant at Shawinigan Falls resumed operation during 
the year with two of the four war-installed pot lines in operation. The 
reduction plants at La Tuque and Beauharnois, which were closed in 
1945, remained idle during 1948. 

According to Aluminum, Ltd., the largest single field of consumption 
of its products in 1948 was in architectural and building uses, which 
accounted for more than 35 percent of the total. Household applica- 
tions, including cooking utensils, accounted for 20 percent of the 
consumption; transportation, 19 percent; the electrical industry, 9 
percent; food and farming, 5 percent; canning and packaging, 4 per- 
cent; the chemical industry, 1 percent; and miscellaneous uses, 5 
percent. 

China.— American and Canadian companies were reported investi- 
gating the possibility of restoring the plant of the Taiwan Aluminum , 
Co. in Takao, Formosa. The plant originally comprised three units, 
but one was completely destroyed by bombing during World War II. | 
During the latter part of 1948 the plant was utilizing 76 pots and 
producing ingot at an annual rate of 4,200 tons. - Restoration of the 
entire plant to its designed annual capacity of 22,000 tons is estimated 
to require the equivalent of $2,000,000. 
France.—Output of primary aluminum in France in 1948 totaled a 

little more than two-thirds of theoretical capacity, the producing 
| facilities being handicapped by limited availability of power. On 

| October 20 the French Price Directorate freed aluminum from price 
control. 

Germany.—Early in 1948 the American Military Government an- | 
nounced that the German aluminum industry in the British and 
American zones would be permitted to resume production temporarily. 

| Relaxation of the ban on output was based on the existence of approxi- 
mately 300,000 tons of bauxite stock piled in Western Germany, which 
were regarded as adequate for 1 year’s production of metal. The 
Toging plant in Bavaria began operating late in March, and produced 
in April the first new aluminum to be recovered in the Bizonal Area 
since the end of World War II. Output at this plant was curtailed 
later in the year, however, owing to limited power supplies. The other — 
two smelters that were permitted to reopen—the Liinen plant near | 
Dortmund and the Erftwerk Grevenbroich smelter—did not resume 
production during 1948. 

Italy.— Producers of Italian aluminum sent a large part of the total 
domestic output abroad in 1948. Of the 33,100 metric tons produced, 
13,000 tons were exported compared with 1,900 tonsin 1947. Although 
Italy’s home consumption of aluminum products is comparatively low, 
production had not recovered sufficiently in 1948 from wartime 
destruction to supply the country with the 35,000 to 40,000 tons 
of metal required annually. Thus, the Italian Government has 
been forced to authorize temporary importation of aluminum bars, 
wire, sheets, and tubes. It is intended to ban imports as soon as 
the level of home production rises to meet the nation’s needs. As the 
price of Italian aluminum is one-third higher than the world market 
level, the motive in preventing free importation of metal as a protective 
measure to insure continuation of the home market is apparent. 
Norway.—The first half of the Aardal aluminum plant, construction 

of which was begun during the war by the German occupation forces
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and completed by the Norwegians after liberation, began production 
of aluminum at half capacity early in 1948. Completion of the 
second half of the plant is scheduled for late 1949 or 1950 and will bring 
the total annual plant capacity to 24,000 tons. Some loss of produc- 
tion was experienced late in the year, when a disastrous fire on October 
26 caused heavy damage and put out of action 40 of the 140 operating 
furnaces. Aluminum produced at the Aardal plant is recovered from 
alumina from Canada. 

-  Philippines.—Plans to construct an aluminum reduction plant at 
Mindanao, using power from the projected Maria Christina hydro- 
electric development, were considered during 1948 by the Aluminum 
Co. of Canada. It is proposed to obtain bauxite for the plant from 
mines in Malaya. Aluminum produced would be shipped to the United 
States and Canada for processing and rolling. 

Switzerland.—Exports of aluminum from Switzerland, which totaled 
only 979 metric tons in 1947, increased to 10,787 tons in 1948. Imports 
declined from 7,161 tons to 7,032. 
Yugoslavia.—Five hydroelectric plants have been completed on the 

Drau River, and four more are now under construction, which will give 
a total capacity of 100,000 kw. Electricity from these plants will serve 
an industrial district which includes the aluminum reduction plant 
at Strnishche. The Strnishche plant now under construction will have 
a capacity of 30,000 tons of pig aluminum annually. Bauxite for the 
new plant will be shipped from the mines of Istria, situated in an area 
ceded to Yugoslavia by Italy in the peace treaty at the conclusion 
of World War II.



: Antimony | 
By SAMUEL A. GUSTAVSON ann MARY E. TROUGHT 

: GENERAL SUMMARY 

OMESTIC mine production of antimony from antimony ores 
increased 22 percent, and total imports of primary antimony in 

. metal, ores, concentrates, and needle antimony increased 15 per- 
cent in 1948 over 1947, whereas consumption decreased about 7 percent. 
Thus supply exceeded current use, and both industrial and total Gov- 
ernment stocks increased. Demand remained strong, however, and | 
the price of antimony increased for the third consecutive year. The 
average market price during 1948, for ordinary brands of antimony — 
metal, f. 0. b. New York in carlots, was 36.67 cents per pound. The 
year-end quotation was 40.17 cents. These were the highest anti- 
mony prices on record except for a brief period in 1916, when a high of 

: 45 cents per pound was reached. | 
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FIGURE 1.—Trends in world production, United States imports, and New York price of antimony, 1910-48. 

New supply of primary antimony available for consumption during 
1948, in terms of recoverable metal,} was 21,968 short tons. Of this 
total, domestic ores contributed 5,970 tons; and imports 3,176 tons 
as metal, 12,449 tons in ores and concentrates, and 373 tons in needle 
antimony. Consumption of primary antimony (including processing 

1 A factor of 92 percent of the content was used to determine quantity of metal recoverable from antimony 
ores and concentrates shipped to smelters. 
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losses) was 17,112 tons, according to the Office of Domestic Commerce, 
United States Department of Commerce. | 

Salient statistics for antimony in the United States, 1944-48 . 

1944 1945 1946 1947 1948 a 

Production of primary antimony: : | 
Mine (antimony content) ___..__....short tons_- 4,735 1, 930 2, 505 5, 315 6, 489 
Smelter (antimony content)_..........-..-do.-..| 20,000 21, 000 12, 422 13, 782 14, 308 

Production of secondary antimony_-_-.......-.do....| 15, 886 17, 148 19, 115 22, 984 21, 592 
Imports for consumption: 

Antimony in ore__._...-.-.-.-.--------.--do--.-| | 17,080 22, 643 5, 903 9, 282 13, 532 
Needle or liquated antimony____.-_-.--.--d0_.__|.---------]_----------|---------- 17 533 
Metal_..._..--.---------------------------0_--- 293 627 | "2,593 | 5, 879 3,176 

Exports of antimony ore and metal_-__.__.--..-do_-__ 745 333 462 808 327 
Consumption of primary antimony..-.-.--..-do----| 28, 756 25, 761 17, 515 16, 647 15, 455 
Average price of antimony at New York: ! 

Chinese (nominal)_....._.....-cents per pound__ 16. 50 16. 50 16. 50 (2) (2) 
American _.._..---------------------------d0___- 15. 84 15. 84 17.31 33. 45 36. 67 

World production (estimated)...........short tons..| 40, 100 29, 700 28, 000 38, 400 45, 500 

1 American Metal Market. | 
2 Data not available. 

Secondary antimony production was 21,592 short tons in 1948 
compared with 22,984 tons in 1947. High price was the major | 
factor in maintaining a large secondary output. 7 

Government allocation of antimony provided in War Production 
Board General Preference Order M—112, as amended, was continued 
throughout 1948. 

Minor changes in export regulations were made during the year. 
On December 27, 1948, War Production Board General Preference 
Order M~-112 was revised and redesignated Allocation Order M~112 
by the Department of Commerce. This order was revoked March 
25, 1949. | 

| DOMESTIC PRODUCTION 

‘ MINE PRODUCTION | 

Shipments of antimony ores and concentrates in 1948 totaled 16,239 
tons containing 6,489 tons of antimony, of which 5,970 tons are esti- 
mated as recoverable—a 22-percent increase in antimony content 
from 1947. The Bradley Mining Co. operation of the Yellow Pine 
mine supplied 93 percent of the domestic mine output in 1948 and 97 
percent in 1947. 

Antimony-bearing ores and concentrates produced in the United States, 1944-48, | 
in short tons 

ee 
Antimony content Antimony content 

Gross |__ Gross |. 
Year weight Year weight 

Quan- | Average Quan- | Average 
tity percent tity percent 

1944... | 13,501 | 4,735 35.1 || 1947.._........----.-| 20,020 | 5,316 26.6 
1945... --.....-.-..-.-| 14,966 | —_1, 930 12.9 || 1948.._........-..-.-| 16,239 | 6, 489 40.0 
1946__.-...-.-.-.-.---| 13,962 | 2, 505 17.9
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Alaska.—Stampede Mines, Inc., operating the Stampede mine, was 
the Territory’s only antimony producer in 1948. Production and 
shipments were 68 tons of 65-percent antimony concentrates. 

California.—Carl Yackel shipped 5 tons of 39.7-percent antimony 
concentrates from the Rocket mine in Inyo County during 1948. 

, Idaho.—Two antimony mines were operated in Idaho during 1948; 
7 in order of output, they were the Yellow Pine mine and the Hermada 

mine. In 1947 the Yellow Pine mine was the only producer. 
In May 1948 the Bradley Mining Co., operator of the Yellow Pine 

mine, began constructing a smelter to treat its antimony and gold 
concentrates. The company expected to complete construction in 
August 1949. Smelter capacity will be 9,000 tons of antimony oxide 
ayear. Metal also can be produced, but the smelter capacity would be 
less. Custom ores and concentrates will probably be accepted. 
The company mine and mill are designed to produce antimony at 
the rate of 6,000 tons per year. Production in 1948 was 6,004 short 
tons of antimony contained in high-, medium-, and low-grade antimony 
concentrates. Antimony in the gold concentrates was not recovered. 

The Hermada Mining Co. operated its mine in Elmore County, 
shipping 155 tons of ore assaying 36.6 percent antimony and 510 
tons of concentrates assaying 59.4 percent antimony. 

| Nevada.—A total of 225 short tons of antimony ores and concen- 
trates containing 78 tons of antimony were shipped from mines in 
Nevada during 1948. Shipments in 1947 totaled 1,352 tons of ore | 
containing 55 tons of antimony. Producers in 1948 included the 
Big Creek Mining & Milling Co. and Phil Cox, operating mines in 
Lander County; N. L. Brown, operating in Nye County; and Ott 
F. Heizer and John M. Heizer, operating mines in Pershing County. 

SMELTER PRODUCTION 

Primary.—Domestic primary antimony smelters produced 14,308 
short tons of antimony metal, oxide, and sulfide in 1948, a 4-percent . 
increase over 1947. The Bureau of Mines is not at liberty to publish 
separate data on these three intermediate primary products. How- 
ever, more than half of the output was in the form of metal and most 
of the remainder as oxide. 

The output of antimonial lead produced as a byproduct by domestic 
primary lead refineries increased 17 percent. Production in 1948 
was 100,764 tons of antimonial lead containing 5,760 tons of antimony 
compared with 86,075 tons containing 4,933 tons of antimony in 
1947. A detailed discussion of antimonial lead production is con- 

| tained in the Lead chapter of this volume. 
Secondary.—Total production of antimony at secondary plants, 

including antimony recovered from scrap at primary lead refineries, 
was 21,592 short tons in 1948, 6 percent less than in 1947. The high 
antimony price has been the predominating factor in maintaining this 
high rate of recovery of antimony from secondary scrap material dur- 
ing the last 2 years. A detailed review is contained in the Secondary 
Metals—Nonferrous chapter of this volume.
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Antimony metal, alloys, and compounds produced in the United States, 1944-48, 
in short tons 

eA 
A a A SD 

LK 

-Antimonial lead produced at primary lead refineries 
Primary Alloys 
metal, ror (antiM ONY 

oxide, Antimony content content) — 
and : produced 

Year - | sulfide | Guocg [| dC 
(anti- | veioht | From Total on lows 
mony eg domesti ¢ {From for-| From sme fers 

content) ores 1 (ign ores *| scrap ovnelt y 
| Quantity| Percent | Te™erters 

1944_....---------- 20, 000 57, 902 2,015 842 1, 813 4,670 8.1 15, 886 . 
1945_..------------ 21, 000 56, 495 1, 749 243 2, 156 4,148 7.3 17, 148 
1946. ..-.----.----- 12, 422 50, 480 _ 1,231 226 1, 828 3, 285 6.5 19,115 
1947...------------ 13, 782 86, 075 1, 460 571 2, 902 4, 933 5.7 22, 984 
1948_.....----------| 14,308 | 100, 764 2, 190 1, 031 2,539 | 5, 760 5.7 21, 592 

| 

1 Includes primary residues and small quantity of antimony ore. 
2 Includes foreign base bullion and small quantity of foreign antimony ore. 

Consumption of primary antimony in finished products decreased — 
for the third consecutive year. Use in metallic and nonmetallic 
products totaled 15,455 tons in 1948, compared with 16,647. tons in | 

1947, a 7-percent decrease, according to the Department of Com- 
merce. The over-all use pattern has not changed materially since 
1946. 

Industrial consumption of primary antimony, 1944-48, in short tons! 
eee A SS SS SS Se 

° Product 1944 1945 1946 1947 1948 

Metal products: . 
Ammunition. ___.---2.-------------------------- 93 107 30 24 21 

Antimonial lead 2__..---------------------------- 5, 287 5, 920 4, 827 \ 6.172 6, 024 

Battery metal._..--.-.-------------------------- 2, 341 1, 273 1, 084 ’ ’ 

Bearing metal and bearings_...------------------ 2, 637 2, 825 2, 886 2, 056 1, 803 

Cable covering -__..------------------------------ 422 275 79 61 62 

Castings__...-----------------------------------+-- 115 267 233 129 81 

Collapsible tubes and foil_.__.------------------- 114 203 |. 121 77 31 

Sheet and pipe.-_._------------------------------ 326 368 218 225 195 

Solder. _._.-.-----.------------------------------ 71 125 281 132 145 

Type metal__._.---.-..-------------------------- 841 1, 243 1, 903 1, 216 1,019 

Total metal products.._..----.----------------| 12, 247 12, 606 11, 662 10, 092 9, 381 

Nonmetal products: | 
Ammunition primers_.---.------------------------ 43 66 15 16 6 

Antimony trichloride_._-----.------------------- 289 207 106 (3) (3) 

Flameproofed textiles__._--.--------------------- 7, 063 7, 675 97 205 388 

Frits and ceramic enamels.---------------------- 501 936 1, 814 1, 754 1, 561 

Glass and pottery --..--------------------------- 411 304 351 421 352 

Matches__..._.-._.-_---.------------------------ 10 18 25 23 37 

Paints and lacquers. ---------------------------- 2, 490 3, 062 1, 662 1, 324 1, 288 

Plasties._.......--.------------------------------ (3) (3) (3) 4156 228 

Rubber....-.------------------------- --------+-- (3) (3) (3) 39 41 

Sodium antimonate.-_.-.--.--------------------- 369 512 1, 358 (3) (3) 

Other__.....----------------------- ------------- 333 375 425 2, 617 2, 173 

Total nonmetal products. -.------------------- 11, 509 13, 155 5, 853 6, 555 6, 074 
oS ssn OOS SO OOE————SSS SS ee 

Grand total_....-------------------------------] 28, 756 25, 761 17, 515 16, 647 15, 455 

i 

1 Compiled from monthly applications filed with Office of Materials Distribution, Department of Com- 

merce (formerly with War Production Board and Civilian Production Administration). 
2 Includes miscellaneous metallic products. 
3 Included with “Other.” Bureau of Mines not at liberty to publish separate figures. 
¢ Consumption April through December 1947; January through March included with “Other.”
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, Processing losses of primary antimony, in addition to quantities 
consumed as shown in the accompanying table, were reported by 
OMD and ODC as 1,371 tons, 2,467 tons, 646 tons, 2,049 tons and 
1,657 tons, respectively, from 1944 through 1948, an average loss of __ 

| 7.6 percent for the 5-year period. 

| STOCKS | 

Industrial stocks of antimony raw materials were 38 percent ereater 
on December 31, 1948, than on December 31, 1947. The Office of 

| Metals Reserve (OMR) purchased no antimony during the year but 
transferred some of its stocks to the National Strategic Stock Pile and 
sold some to industry. OMR stocks on December 31, 1948, of anti- 
mony contained in ores, concentrates, and as metal totaled 4,211 short 
tons. The Bureau of Mines is not at liberty to publish data on stocks 
in the National Strategic Stock Pile. 

Stocks of antimony in the United States at end of year, 1947-48, in short tons of 
contained antimony | 

| [Office of Materials Distribution] 

Dee. 31, 1947 Dee. 31, 1948 

‘Raw materials Industry Industry 
——-———-| OMR | Total |---| om R } Total 
Mine | Other Mine | Other 

Ores and concentrates. ....-_........____. 95 | 3,047 260 | 3, 402 951 | 3,691 207 | 4,849 Metallic antimony. ._....-----2..---21..|...-...| 1,563 | 6,546 | 8,109 |......| 29412 14,004] 6416 Antimony oxide__.._-__.---2-2- 2 te 2,015 |-------| 2,015 {.---...| 2,160 |.....__| 2,160 Antimony sulfide (needle and precipitate) _|_._____ 127 {_____e 127 |_-.__- 205 |_---__- 205 

Total...--------- ew ee---------| 95 | 6, 752 | 8,806 | 13,653 | 951 | 8, 468 | 4, 211 | 13, 630 
OO 

Antimony ores and concentrates stocked at smelters and manufacturers’ plants at 
end of year, 1944-48, in short tons of contained antimony 

[Office of Materials Distribution] 
OT 

Ore and concentrates 1944 1945 1946 1947 1948 

Chemical-grade sulfide ore__......._.._.._....._.__.. 794 935 373 332 351 Metallurgical-grade sulfide ore._.._.._............___ 405 907 1, 147 ‘630 953 Mixed or oxide ore._._....-.-.-222--- 2 --- 990 500 407 789 1, 047 Sulfide concentrates.._.....-._.___._____....- 855 1, 904 3, 212 1, 296 1, 340 

Total....------------------eeeeeeeeeeeeeeeee---] 3,044 4,246 | 5,139 | 3,047 3, 691 
eee 

: PRICES 

The price of antimony continued its upward trend throughout 
1948. Domestic metal in bulk, f. o. b. Laredo, Tex., opened the 

: year at 33 cents per pound, rose to 35 cents May 22, and then to 38.5 
cents October 8, according to E&MJ Metal & Mineral Markets. 
The average price per pound for antimony metal, carlots, New York,
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during 1948 was 36.67 cents, according to American Metal Market. 

In 1947 the average was 33.45 cents. 
Changes in nominal quotations according to H&MJ Metal & 

_ Mineral Markets, for antimony ore, per unit (20 pounds) of antimony 

| contained were as follows: | 
60-55 percent 68-60 percent 60-65 percent 

Jan, 1......._-__-_------------- $4. 40-$4.45 $4. 50-$4. 60 $4. 60-$4. 70 

Mar. 18_______---_------------- 4 50- 4.55 4, 55— 4. 65 4, 60— 4. 70 

May 13._._........----------- 450-455 455-465 4. 70- 4.80 
. May 27__-_-------------------- 4. 60- 4. 70 4.70- 4.80 4. 80— 5.00 

July 8__..--------------------- 4 70— 4. 80 4, 80— 4. 90 4,90— 5.10 

July 29.......----------------- 480 4.90 4,90- 5.10 5. 10-5. 20 
Aug. 12____------------------- 4 90— 5. 00 5. 00—- 5. 10 5. 10— 5. 20 

Aug. 26.___......-------------  5.00- 5.10 5. 10- 5.15 5. 15-5. 80 
Oct. 7_..---------------------- not quoted 5.10- 5.20. 5.20- 5.30 

| - FOREIGN TRADE ? 

Imports.—Total general imports of antimony ore, metal, and | 

needle or liquated antimony increased 15 percent in 1948 over 1947. 

A 42-percent decrease in imports of metal, chiefly from China, was 

more than offset by increases in imports of ore, principally from Mexico, 

Bolivia, and Peru. | 
The estimated antimony content of type metal and antimonial 

lead imported for consumption was 1,549 short tons compared with 

187 tons in 1947 and 246 tons in 1946. For gross weight and value, 

see Lead chapter of this volume. 

Antimony imported for consumption in the United States, 1944-48 

[U. 8. Department of Commerce] 
nner 

| Antimony ore j Needle or liquated | antimony metal | ‘Type 

| | | _ arid 

Year Antimony content | | | eet 

Short |—-——-—————_|_ Sh Sh lead 1 ) 
sons, Short tons. Value tons Value — (short 

tons Value | tons) 

1944..._.........| 41,879 | 17,080 | $2, 721,690 |.....----.|----------| 203 | $105, 667 388 
1945_.--..------- 49, 385 22,643 | 4,644,859 |_---------|---------- 627 181, 557 1, 380 

1946___---------- 19, 741 5,903 | 1,328,903 |----------|---------- 2, 593 824, 698 246 

1947__.-..------- 28, 525. 9,282 | 2,677, 454 17 $7, 914 5,879 | 3, 487, 126 187 

1948. ._.....-.-..| 41,683 | 13,532 | 4, 341, 521 533 | 314,809 | 3,176 | 2,007, 915 1, 549 
Semen ees ees cere eee 

1 Estimated antimony content; for gross weight and value, see Lead chapter of this volume. 

? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce.



134 MINERALS YEARBOOK, 1948 : | 

Antimony imported into the United States, 1944-48, by countries ! 
[U. 8. Department of Commerce] 

Antimony ore N lateeey tis adie Antimony metal . 

Antimony con- | 
Country Gross tent sh 

weig ort Short . (Short “snot | tons Value tons Value | 
ons ort a tons Value oe 

—_ J J 

1944.8 41,472 | 16,880 |$2,667,891 |__....._|..... 294 | $105, 667 1945__-- ee 49, 543 | 22,736 |4, 641,036 |_._.... |. 627 181, 557 1946_..-- 2 19,744 | 5,905 |1, 324,117 weo-----fe------=--]| 2, 598 824, 698 

1947 

Belgium and Luxembourg_____-___..|_.........|_._____. w-n-------]e ef 56 35, 280 Bolivia 28 3, 896 2, 435 950, 853 |. _fee (3) . 392 Canada.._......-._-- 420 145 40, 459 |.._2 jefe ee Chile aoe 592 348 122,151 |_._.-_._}-------___|_o |e oo China_----.. 2222-22; w--------- fee ef eee 17 $7, 914 5,815 | 3, 446, 422 Mexico..-.........__.-..........____. 23, 250 6,138 1, 502, 226 |... _ jee fe wwe ee nee Peru aoe 241 156 43,680 |____---_]_2_- |. wen een o ee Siam__._.-. 22-2 25 12 3, 747 |__-_---| eet Turkey__-.-_-..--__-_-__. 112 53 15, 414 |. |e United Kingdom________._......____. ~~--ee----]--------|------ 2-2 |e {eee 28 17, 853 
Total__.-- ee 28, 536 9, 287 |2, 678, 530 17 7, 914 5, 899 | 3, 499, 947 

1948 | 

Belgium and Luxembourg..........-_|-.--..---|....-..-|-.-------.|_-....--|..-.-.....} 210 144, 301 Bolivia ?_.--___.---__---2--- 22 -----] 8,204 | 3,310 (1, 463, 631 (2 wee ee none Canada_.___.-_._._..-... 98 31 3, 833 |_--_-_-_-_|_____ /  ] 387 Chile gee 376 260 118, 737 |..------}------ |e . China_--._-. 2 22 weno eee eee nee 533 314, 809 2, 986 | 1, 875, 688 Honduras_.._....-._._._...___...___. 10 6 2,612 |_---_----}-.- eee] ete Italy._-.-..-2-2-2 wee ------- fee ete 30 19, 837 Mexico_.._..-..-.-..-...-. 33, 726 8, 674 {2,173,935 |_.-.____|____ 54 36, 045 Morocco, French...._...........____. 171 95 45,499 |__.._--_} |e Peru 2 1, 939 1, 062 497,068 |__-.---.|---- ee} Portugal......-2-2- 2-2 26 17 7, 318 |_-------|----2 || Siam_______.-.--- -109 —~65 19,127 |_-----__ jee 3 1, 619 Yugoslavia.......................___.. 24 22 14, 761 j_--_--- Jee 132 83, 469 

Total... ee 41, 683 | 18, 532 4 341, 521 533 314, 809 | 3, 416 | 2, 161, 346 

1 Data include antimony imported for consumption plus material entering the country under bond. 2 Imports shown from Chile probably were mined in Bolivia or Peru and shipped from a port in Chile. ; 3 Less than 1 ton, 

Exports.— Domestic exports in 1948 included 69 tons (gross weight) 
of antimony ore and concentrates valued at $29,727 and 258 tons of | antimony metal and alloys valued at $181,070. Reexports of foreign 
ore and concentrates were 204 short tons valued at $66,371, and of 
foreign metals and alloys 390 pounds valued at $105. , 

Foreign antimony (regulus or metal) exported from the United States, 1944-48 

[U. S. Department of Commerce] 
—_———————— -- er eee 

Year Short tons | Value Year Short tons | Value 

1944__.0 18 $5,445 || 1947_...----.- 40 $19, 341 1945_. 2. 463 141,301 || 1948__.------- () 105 1946____.- 139 43, 197 

ee 

1390 pounds.
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World production of antimony in recent years, insofar as data are 
available, is shown in the accompanying table. 

World production of recoverable antimony, by countries, 1941-48, in metric tons! 

{Compiled by B. B. Mitchell] 
nD 

Country 1941 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada._.-....__-----------------| 1,329 | 1, 269 465 809 696 286 480 124 
Honduras_.._.------------------- 23 103 110 65 li 8 |__.----- 5 
Mexico 2..-._...----___--.-.--.--_}| 10, 241 | 10, 759 | 12,585 | 10, 056 8, 053 6, 046 6, 371 6, 790 
United States._..___...-.-..-----| 1,013 | 2,457 | 4,638 | 3,952 | 1,611 | 2,091 | 4,487] 5,416 

South America: 
Argentina.....-----.------------- 123 41 100 71 » 13 {_----- _]_-------|------- 
Bolivia (exports)...._..-.--.-_--_| 13, 680 | 16, 231 | 16,536 | 6,852 5,093 | 6,407 | 9,989 | 11, 280 
Peru__....---.-------------------| 1,440 | 1,457 | 2,472 932 | 2,041 969 | 1,140] 1,770 

Europe: 
Austria...--.....-----.----------- 26 391 571 658 132 15 82 247 
Czechoslovakia._.......--.-------| 1,645 | 33, 130 (4) (4) 1,115 | 2,156 | 1,434] 1, 593 
France. __...---------.-----------|-------- 128 153 116 153 202 200 (4) 
Hungary 3__.__-_..-.-..-..-.-----]| 3,000 | 2,200} 1,500 |'81,160 (8) Jit el}ee------| 
Italy__-_-------.----------------- 819 667 522 403 348 330 450 430 
Portugal._.......--.-------------- 46 135 2115 3 39 6 5 23 (4) 

Ast Spain__.-...---------------------- 101 210 176 128 108 96 84 ? 270 
sia: 4. 

— Burma 3____--_-2 eee -- 400 843 843 843 (4) (4) 66 (4) 
_China..._._.__-.-------------_---] 37, 989 | 83,510 | 8505 { 8203 j}...__..-| 426} 1,909] 3, 251 
Indochina, French__--_.-.-------- 4 1 11 25 (4) [lute eee |e-----n-|------- . 
Tran 9__.....----.-----.-----------| (19 (4) 18 2 |_-_.----|--------| © (4) 
Japan. ...--_--------------------- 250 350 600 450 210 49 100 124 

. Pakistan. .....-.....-...-..------| @ (4) (4) (4) (4) (4) (ee 
Siam ____.--- eee} | eee 3 22 3 54 341 (4) 3 104 85 

At ‘Turkey (Asia Minor)!0______-_... 80 40 8 58 33 36 103 520 
rica: 

Algeria. ........-.-...-------.---- 397 304 902 170 423 |.-_---.- 110 817 

Morocco: 
French____-_.-_---.---------- 184 322 409 166 353 260 390 411 
Spanish. _...--....----------- 85 144 153 72 52 103 128 (11) 

Southern Rhodesia__......._-.--- 83 169 164 116 29 15 38 10 
0 Union of South Africa. .---------- 445 990 | 1,560 | 2,570 | 2,250 | 2,330 | 3,020; 3,700 
ceania: 

Australia_..............----.-.---| 1,052 1, 042 532 454 172 460 162 12 39 
New Zealand..-..-...-----.------ 8 |__------|--------|--------|--------}--------]--------] © 

. Total (except U. S. S. R.)!8__.._} 49,000 | 51, 400 | 53, 200 | 36,400 | 26,900 | 25, 400 | 34,800 | 41, 300 

a D 

1 Approximate recoverable metal content of ore produced, exclusive of antimonial lead ores; 92 percent of 
reported gross content is used as basis for calculations in nearly every instance. U.S.S. R. and Yugo- 
slavia produce antimony but data on production are not available; an estimate for Yugoslavia is in- 
cluded in the total. 

2 Includes antimony content of antimonial lead. 
3 Estimate. 
4 Data not available; estimate included in total. 
5 January to June inclusive. 
6 Data represent Trianon Hungary after October 1944. 
7 Includes Spanish Morocco. 
8 Data represent area designated as Free China during the period of Japanese occupation. 
9 Fiscal year ended Mar. 20 of year following that stated. 
10 Revised data; previously shipments were listed in some cases in lieu of production data. 
11 Included under Spain. 
12 Excluding New South Wales; data not available. 
13 Estimated by senior author of chapter. . 

Argentina.— Antimony deposits in the Cochinoca area, Jujuy 
Province, northwestern Argentina, were described by Federico 
Ahlfeld.® 

| Bolivia.—A guaranteed price for antimony by the Banco Minero in 
1947 and 1948 was the chief factor in the increase in output during 
those years. Exports, in terms of antimony contained, were 12,260 
metric tons in 1948, an increase of 13 percent over 1947 and 76 percent 

3 Ahlfeld, Federico, An Unusual Antimony Deposit in Argentina: Econ, Geol., vol. 43, No. 7, November 
1948, pp. 598-602.
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| over 1946. A description of the antimony deposits in Bolivia, 
published in Mineria Boliviana in 1946, was translated by the Federal 
Bureau of Mines.* | 

Canada.—Antimonial lead output declined from 1,150,463 pounds 
in 1947 to 298,000 pounds in 1948. Imports of antimony regulus 
during the year totaled 1,093,835 pounds. Antimony Mines & 
Metals (Slocan), Ltd., has been formed to work an antimony prospect 
6 miles west of Slocan City, British Columbia. 
India.—Since suspension of operations in 1947 at the Chitral mine, 

now in Pakistan, the Star Metal Refinery in Bombay has depended 
chiefly on imports of antimony concentrates. Imports of concentrates 
totaled 571 long tons in 1948. | 

Japan.—aA report by the Natural Resources section, SCAP, de- 
scribes the antimony resources of Japan.’ A deposit of antimony 
said to contain a million tons of ore has been discovered in the Santo 
mine, Wakayama. 
Mexico.—Antimony is produced chiefly from mines in the States of 

San Luis Potosi, Oaxaca, Queretaro, Sonora. Production increased 
7 percent in 1948 over 1947, owing largely to high prices and to the 
increased activities of Mexican subsidiaries of the National Lead Co. 

Union of South Africa.—The 1948 output of antimony in the Union 
was 7,437 short tons of concentrates, 28 of which were sold locally 

| and 7,188 exported. For some years following the organization of 
Consolidated Murchison (Transvaal) Goldfields & Development Co., 
Ltd., in 1934 to produce gold, the antimony in the ore was allowed 

| to go to the waste dump. But with a firmer market and higher price 
| for antimony, the company shifted its interest and now derives most 
| of its income from antimony and only a fraction from gold.® 

| ‘ Ahifeld, Federico, Geology of the Antimony Deposits in Bolivia: Bureau of Mines, Mineral Trade N otes, 
vol. 25, No. 5, Spec. Suppl. 20, November 1947, 10 pp. 

. 5 Hilpert, Lowell S., Antimony Resources of Japan: Natural Resources Section, GHQ, Supreme Com- 
mander for the Allied Powers (SCAP), Rept. 92, 1947, 65 pp. 

6 Symons, Ralph, Mining and Milling Antimony Ore at Consolidated Murchison Goldfields, Transvaal: 
Inst. Min. and Met. (London), Bull. 506, January 1949, 36 pp.



Arsenic 

| | By JACK W. CLARK 

| GENERAL SUMMARY 

OMESTIC output of white arsenic in 1948 was slightly above 
| D 1947, reflecting a continued high level of activity at copper and 

lead smelters where arsenic is recovered as a byproduct. The 
price of refined white arsenic averaged 6% cents per pound for 1948, 
highest since 1924. Imports of white arsenic declined by 33 percent 
compared to 1947 and were the lowest since 1932. Arsenic metal im- 
ports doubled those of the previous year. Producers’ inventories of 
white arsenic rose for the third successive year and were nearly five- 
fold those of 1947. Foreign output was steady, and stocks, held 
abroad were reported very large, especially in Sweden. The sharp 
rise in domestic stocks and appreciable decline in imports of white | 

arsenic were believed related to several factors, principally the in- 
creased consumption of nonarsenical organic insecticides and the light 
insect infestations during 1948, particularly in the cotton-growing 
regions of the South. Estimated 1948 domestic production of calcium 
and lead arsenate declined 19 and 45 percent, respectively, below 1947 
levels. Because of the variety of new organic insecticides available | 
and generally mild weather, buyers were reluctant to place orders in | 

advance, causing unwillingness on the part of producers to maintain 
high production levels. Year-end stocks of calcium and lead arsenate 
are thought to have been small. Exports of calcium and lead arsen- 
ate, particularly the latter, declined below 1947. Large purchases of 
these insecticides for the European Recovery and China Aid Programs, 
directed by the Economic Cooperation Administration, caused a 
notable shift from the normal export pattern. 

Salient statistics for white arsenic in the United States, 1944-48 
ee 

: 1944 1945 1946 1947 1948 

Production..........-..-------Short tons..| 36,094 | 24,349 10, 211 18, 755 19, 367 
Imports for consumption.......-..--d0-_.-- 9, 965 13, 149 13, 822 13, 940 9, 336 
Exports...._._.---..--.--.-.--------d0__-- 2,401 858 (1) (1) (1) 
Apparent consumption ?_.___.....--do_--- 40, 025 38, 100 27, 000 31, 000 24, 000 

Price per pound, end of year_.._.---.--..-- $0. 04 $0. 04 $0. 06 $0. 06 $0. 06 

I 
1 Data not available. 
2 Producers’ shipments, imports minus exports (exports estimated at 1,000 tons annually in 1946-47; 

producers reported 500 tons exported in 1948) . Actual consumption was 43,500 tons in 1944 (differing from 

apparent consumption because of reductions in consumers’ stocks); actual consumption data for 1945-48 

not available. 

DOMESTIC PRODUCTION 

Domestic white arsenic is produced principally as a byproduct in 
smelting complex copper and lead ores. Production of the crude 
grades was a little below 1947, whereas that of the refined material 

888326—50——10 137
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doubled the previous year’s figure, presumably owing to increased 
demand by the glass industry, which requires the premium grade. 
Companies reporting output in 1948 were the American Smelting & 
Refining Co., at Tacoma, Wash., El Paso, Tex., and Murray, Utah; 
Anaconda Copper Mining Co. at Anaconda, Mont., and the United 
States Smelting, Refining & Mining Co. at Midvale, Utah. Signifi- 
cant quantities of metallic arsenic were produced by the Anaconda 
company. Sodium arsenite solution was produced by the Shepherd 
Chemical Co., Cincinnati, Ohio, from imported Canadian cobalt- 
nickel arsenide concentrates. 

| White arsenic produced and shipped by producers in the United States, 1944-48 
eee 

Crude Refined Total 

Year Pro- Shipments Pro- Shipments Pro- Shipments 
duc- |-——>—--————| duce- |-—+~--—————| due- |}-——--—— 
tion tion tion 

rs | hon vanes | G5 | She vats | Gt | Show Vatu 
1944__.._________| 31,182 | 29,159 | $1,370,602 | 4,912] 5,313 $326, 217 | 36,094 | 34, 472 $1, 696, 819 1945__.....-...--| 21,358 | 22,180 | 1,041,614] 2991 | 2630 155, 447 | 24,349 | 24,810 | 1, 197, 061 
1946__.........._] 8, 981 | 10, 448 557, 986 1,230 | 1,591 | . 97,091 | 10,211 | 12,039 655, 077 1947__...._..._--| 17,636 | 17,119 | 1,424316 | 1119 | 1069 109, 440 | 18,755 | 18188 | 1,533, 756 1948......_....__] 17,302 | 13,749 | 1,141,310 | 2065] 1,767] 126,293 | 19,367 | 15,516 | 1, 267” 603 

1 Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss as follows: 1944, 443 tons; 1945, 112 tons: 1946, 180 tons; 1947, 
97 tons; 1948, 88 tons. 

? Partly estimated. 

CONSUMPTION AND USES | 

| During 1948 apparent consumption of white arsenic (domestic 
producers’ sales plus imports, minus estimated exports) was nearly 
24,000 short tons, a decline of 23 percent below 1947 and the lowest 
for any year since 1933. The reduced consumption was due largely 
to the warm, dry summer weather which discouraged serious insect 
infestations, especially in the cotton regions of the South, and to the 
increasing use of synthetic organic insecticides such as DDT, benzene 
hexachloride, chlordane, and toxaphene. Lead arsenate was reported 
in steady demand by fruit growers. According to industry sources, 
1948 over-all insecticide needs were only 60 to 75 percent of those in 
the previous year, although producers were prepared to meet require- 
ments over 1947. Competition from the organic preparations became 
increasingly intense; large inventories of DDT were carried over from 
1947 at lowered prices. Production of benzene hexachloride doubled 
that of 1947, and prices were reduced. Other organics competing with 
the arsenicals, such as chlordane and toxaphene, were in ample supply, 
according to the United States Department of Agriculture. 

The major portion of all arsenic produced is employed in manu- 
facturing calcium and lead arsenate insecticides. Calcium arsenate 
is consumed principally by cotton growers for boll-weevil control. 
Lead arsenate is extensively used to suppress the codling moth in 
apple orchards and chewing insects in other plantings. Appreciable 
quantities of sodium arsenite are used in solution form as a weed killer. 

Arsenic is also consumed in glass manufacture, arsenical lead alloys,



ARSENIC 139 

sheep dip, wood preservatives,! poisoned baits, and acid inhibitors,” 
and is used in the Thylox process for industrial gas purification. The 
use of arsenic in pharmaceutical preparations for treating syphilis 
has declined with the advent of more effective organic preparations, 
such as penicillin. 

_ A series of important interpretations of the requirements of the 
: Insecticide, Fungicide and Rodenticide Act were issued in July 1948 

by the Insecticide Division of the Department of Agriculture’s 
Production and Marketing Administration.? The interpretations are 
for the guidance of manufacturers and distributors of commerical 
poisons and carry the force of law until modified. | 

Production of arsenical insecticides, consumption of arsenical wood preservatives, 
and production of arsenical drugs in the United States, 1944-48 

Production of insecticides (short tons) ! De Ot cle) : | | | 

| y Production 
_ * ear Calcium ; Wolman salts | Of Crugs 

Lead arsenate Paris green 7 : ounds) 3 

God and | 3520, |(cuprie acsto| (% Rereent | Zine meta: | “Poun 
; basic) Ca3(AsO«)2) arsenite) arsenate) } OO 

1944__.... 2-2. 45, 352 22, 175 2, 265 782, 256 11, 503 100, 190 
1945_...-- 222 --- 35, 261 412, 889 |. 1, 950 732, 154 17, 980 5 36, 759 
1946.22 28, 334 17, 696 (8) 1, 669, 889 14,630} 
1947.....-.-.-- 15,094] 28, 594 (6) 7 1, 156, 847 (8) 6) | 
1948..-...-..-.---- 8 12, 300 8 13, 000 (6) 1; 286, 302 (8) oO 

1 Bureau of Foreign and Domestic Commerce, U.S. Department of Commerce. 
2 Forest Service, U. S. Department of Agriculture. 
3 War Production Board. 
4 January to November, inclusive. 

. ’ January to June, inclusive. 
6 Data not available. 
7 Revised figure. 
8 Estimated. . 

| STOCKS | | 

Year-end producers’ stocks of white arsenic for 1948 were nearly i 
five times 1947 holdings and exceeded those of any year since 1940. 
Increased availability of organic insecticides curtailed demand for 
calcium and lead arsenates, lowering, in turn, the consumption of 
white arsenic. Data on stocks of calcium and lead arsenate held by 
producers are not available, but with output in 1948 closely geared to 
near-term demand, inventories are believed small. Stocks of white 

| arsenic held by foreign producers, especially the Boliden Mining Co. 
in Sweden, are believed very large. | 

PRICES 

The quotation on refined white arsenic, in Oil, Paint and Drug 
Reporter, which had remained unchanged at 6 cents per pound for 
carlots throughout 1947, was raised to 6% cents early in January 1948. 
This level was maintained until late in December, when it declined to 

1 Hager, Bror O. (to Bolidens Gruvaktiebolag), Wood Impregnating Solutions Containing Heavy Metal 
Compounds with Arsenic and Chromic Acids: U.S. Patent 2,432,007, Dec. 2, 1947. 

2 Wachter, Aaron (to Shell Development Co.), Prevention of Corrosion in Hydrogen Fluoride Catalytic 
Organic Reactions: U. S. Patent 2,431,715, Dec. 2, 1947. 
Wachter, A., Treseder, R. S., and Weber, M. K., Arsenic as a Corrosion Inhibitor in Sulfuric Acid: 

Corrosion, vol. 3, No. 8, August 1947, pp. 406-414. 
3 Oil, Paint and Drug Reporter, vol. 154, No. 4, July 26, 1948, p. 7.
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the former price of 6 cents. Crude grades of white arsenic were sold 
at 4 to 6 cents per pound. Imported white arsenic was held at asub- 
stantial premium over the domestic contract price. 

| Calcium arsenate, in carlots, warehouse, was quoted at 9% cents in 
January, increased to 9% to 10% in May, and in November was quoted 
at 10%, where it remained unchanged. Lead arsenate, carlots (in 6- 

| pound bags), was quoted at 21% cents per pound early in January; 
successive increases in the price of lead during the year brought about 
a corresponding rise in lead arsenate quotations as follows: Mid-April, 
23% cents; late August, 24% to 25; mid-November, 30 to 31%; late 
November, 31%, this price remaining effective the balance of the year. 
The quoted price of paris green, carlots, remained steady throughout 
the year at 31 cents per pound. Similarly, sodium arsenate, carlots, 
was steady‘at 12 cents per pound. Gray sodium arsenite, carlots, 

, works, was quoted at 10% cents per pound in January, increasing to | 
| 11% cents early in February, where it remained until early August, 

when Oil, Paint and Drug Reporter stated no further stocks were 
available; thereafter, sodium arsenite solution was quoted at 70 cents 
to $1 per gallon. Oil, Paint and Drug Reporter quoted arsenic metal 
in mid-July at 55 cents per pound; prices jumped to 75 to 90 cents in — 
early November, remaining unchanged through December. No stocks 
of arsenic sulfide or zinc meta-arsenite were available during the 

' _ ~ year, according to Oil, Paint and Drug Reporter. | , 

Producers and Government year-end stocks of arsenic compounds in the United 
States, 1944-48, in short tons a : 

eee 
White arsenic | 

| aC Calleitm Lead 
End of year arsenate! | arsenate ? . Producers Govern- Total (producers) | (producers) 

1944. eee 2, 760 3, 029 5, 789 7, 648 7, 404 
1945____-_-- eee 2, 299 1, 987 4, 286 3 6, 389 3 6, 869 . | 1946._._.....-_._.-----.._______.----. 471 |... 471 (4) 4 1947-002 1,038 22222777777 1, 038 (4) (4) 1948-2202 4,889 |22222 222207) 4, 889 (4) Ome 
meee 

1 Basis, 100 percent Casz(AsOa)o. From U.S. Department of Commerce. | 
* Acid and basic. From U.S. Department of Commerce. 
3 As of Sept. 30; year-end data not available. 
4 Data not available. 

FOREIGN TRADE‘ | 

Imports.— White-arsenic imports for 1948 totaled 9,336 short tons 
and were 33 percent below 1947 receipts and 27 percent below the 
10-year average for 1939-48; 1948 imports were the lowest since 1932, 
when 6,882 short tons were received. 

Mexico continued to be the principal supplier of white-arsenic 
imports, accounting for 76 percent of the total. Receipts from the 
U.S. S. R., the second largest supplier in 1947, dropped 69 percent; 
imports from Sweden were slightly below those in 1947. White 
arsenic was imported from Italy for the first time on record, receipts 
totaling 337 short tons. 

Metallic arsenic imports were double those of 1947, Poland account- 
ing for 29,979 pounds valued at $13,529 and the United Kingdom 

‘4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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6,608 pounds valued at $4,038. Essentially all of the arsenic sulfide 
reported was shipped from Belgium and was valued at $15,755. All : 

receipts of sheep dip were from the United Kingdom and were valued 
at $6,692. , a 

- Arsenicals imported into and exported from the United States by classes, 1944-48, | 
in pounds 

{U. S. Department of Commerce] 

gece manner SS 

. Class 1944 | 1945 1946 1947 1948 | 

Imports for consumption: 
White arsenic (As2O3 content).._-.-.--| 19, 929, 608 | 26, 297,962 | 27, 641, 765. | 27,879,965 | 18, 671, 621 

Metallic arsenic. -...--.---------------- 21, 395 51, 501 92, 064 18, 928 36, 587 

Sulfide... ..---------sscssseso-see--e-[--eece=-==--] 2 226, 560 $8, 184 44, 092 88, 608 
Sheep dip. .-.-..-...-..2s...----------| 159,867 | 197, 000 1, 460 83, 654 38, 275 
Lead arsenate. _...-....-------.-------]------------]------------ 552 120, 000 |-.---------- 

Exports: — 
--> 

White arsenic. ....-..-----------------| 4, 802,932 | 1, 715, 855 (1). (1) ~( . 

Calcium arsenate_...-...--------------] 2,411,095 | 3,499,625 | 6, 877,347 | 4,967, 249 4, 569, 346 

Lead arsenate._._...------------------| 4, 265, 513 | 6,339,103 | 2,798,205 | 3, 103, 868 2, 037, 645 

Paris green (cupric aceto-arsenite)...--] 1, 188, 435 456, 811 (1) () (1) 

ree ne 

. 1 Beginning Jan. 1, 1946, not separately classified. 

White arsenic (As,0; content) imported for consumption in the United States, : 

| by countries, 1944-48 | 

; fU. 8S. Department of Commerce] 

1944 1945 1946 1947 - 1948 

Country Short Short Short Short Short or or or mno or 
tons Value | ‘tons Value | ‘tons Value | ‘tons Value tons Value | 

Belgium and | 
Luxembourg--_-.|_...--.-|-----.--|--------|--------|--------|]--------|--------|---------- 5 $961 

Bolivia........--.|---.----]--------]--------|--------|--------]-------- 11 $1, 040 |_.-..--]----.-- 

Canada.-.....---- 5 $100 1 $73 275 |$24, 074 109 10, 414 83 6, 278 

France._._..._----|--------]--------]--------]--------|--------|-------- 55 6, 230 |_.-._.--]-------- 

Italy__......-.-.-]--------|]--------|]--------|-------- |--------]--------|----2---|--2------- 337 | 57,479 

Mexico... 2222) 77, 684 |494; 911 |~9; 665 1533, 305 | 10, 309 |571, 483 | 10,710 | 773,133 | 7,132 | 598, 989 
Peru__........---| 2,306 |120,344 | 3, 483 |154,595 | 2,345 |100, 693 150 16, 394 98 8, 860 

Poland and Dan- 
Tig... .-.-|.----e--|--------[eeeeeee-[ee-eeee-[eeeeeee-[--------] 177 | (24, 922 |---| 

Portugal. ...__..-|.-------|--------]--------]-------- |--------|-------- 55 8, 207 28 4, 409 

Sweden___.__--_.|.-------|--------]--------|-------- 642 | 57,942] 1,228| 148,669 | 1,204 | 157, 233 

U.S. S RoI] an | 18,833 | 1,445 | 156,450 | 449 | 49, 320 | 

Total....-.| 9,965 |545, 355 | 13,149 |687, 973 | 13, 822 |773, 025 | 18, 940 /1, 145, 468 | 9,336 | 883, 529 

ere na au SS 
ee 

Exports.—Calcium arsenate and lead arsenate exports for 1948 
declined 8 and 34 percent, respectively, below 1947 totals. Germany 
and Peru each received 30 percent of the calcium arsenate shipped; 
France received 19 percent, and the remaining 21 percent was dis- | 

tributed among 11 other countries. China received 57 percent of the 
lead arsenate exported; 8 percent went to Japan and about 5 percent 
each to Brazil, Austria, and Korea. The remainder—about 30 per- 
cent—was shipped to 24 other countries. In previous years Latin- 
American countries have been the most important export markets for 
United States producers of calcium and lead arsenate. During 1948 
these markets continued to be important but were overshadowed by 
purchases made for the European Recovery and China Aid Programs.
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_ The world production record of white arsenic in recent years, insofar 
as data are available, is shown in the following table. 

World production of white arsenic, by countries, in metric tons, 1943-48 ! 

[Compiled by Bernice B. Mitchell] 

| Country! 1943 1944 1945 1946 | 1947 1948 

Australia. _......-.-----------------------| 2.320] 2341/ 202} 1,651| 41,210 406 
Austria ?._-__.--_------.------------------- 310 (3) (3) G8) (3) (2) 
Belgium-Luxembourg (exports) ..-.-..---- 1§ |----.-.---}---------e (3). 3). 70 
Brazil.......-----------------------s- 0s 970 840 962 g29 | 1, 001 984 
Canada_-.-.----------------.-------------| 1,430] ‘1, 192 928 338 357 525 
France_......-.-..------------------------ 4, 837 1, 704 1, 530 3, 140 (3) (3) 
Germany -.-----------------.------------- 4 560 45 §79 (3) (3) (3) (3) 
Italy__-.--.------------------.------------ 461 (3) (3) (3) (3) (3) 
Japan_....--.---..-------- eee ------| 8 2, 284 61,415 (?) 767 1, 302 1, 765 
Mexico....-.-----------------------.---.-} 20,301 | 15,306] 15,013] 9,648] 9,685 7,571 
New Zealand. __-.--..-- 2-2 eee 8 16 17 18 3 8 
Perul_.....----2------22-2---2-------------{ 1,195] 6,900} ~—-3, 200 753 608 1, 39 | 
Portugal...__.-._----.-.-.....-.--.......| 27446 | 27263 2243 8304 | 1,126 1, 559 
Southern Rhodesia___.....-----------.--- 1, 681 857 624 216 416 283 
Spain__.....-----------------------eeeee 239 337 393 440 484 (3) 
Sweden ?......_.._...._-.-_.-.---- see g10| 3,044] 6,119] 10,109] 15,000] @) 
Union of South Africa__. 22.2222 |ee fee 100 12 3 13 
United Kingdom..-...-.-..--.-.--.---.-- 125 141 117 147 . 91 (3) 
United States.....-----------------------| 28,306 | 32,744] 22,089] 9,263| 17,014| 17,569 

Total °_..........-------------------| 66,300 | 68,000] 55,600] 40,000] 53,000] 53, 000 

1 Arsenic is also believed to be produced in China, Czechoslovakia, Hungary, Iran, Korea, Turkey, and 
U.S. 8. R., but data are not available. 

2 Arsenic content of ore mined. 
3 Data not available; estimate by author of chapter included in total. 
4 Exports. 
5 January to July, inclusive. . 
& Incomplete data. 
7 Reported production appears to be too low in relation to reported exports. . 
8 Exports. In addition, 173 tons of arsenic concentrates were exported. 
9 Estimated by author of chapier; excludes countries listed in footnote 1. 

Argentina.— Deposits of arsenical ores containing copper, molyb- 
denum, and bismuth occurring at Tocota, San Juan Province, were 
studied, and potential production was estimated. The Five-Year 
Plan set the annual production goal for lead arsenate in 1947 at 500 
metric tons.® 

Australia.—The arsenic condensing and refining plant at Wiluna, 
Western Australia, owned by the Victor Leggo Mining Co. Pty., Ltd., 
ceased operations in April 1948. Since 1946, when the Wiluna gold 
mine closed down, the arsenic plant had been using previously im- 
pounded crude material. It is reported the plant will be kept intact, 

. as there are possibilities of several of the Western Australian gold 
mines producing arsenical gold concentrates. The Bendigo arsenic 
plant, owned by the same firm, will continue to produce a few hundred 
tons of refined arsenic annually.’ 

Canada.—About 493 tons of refined white arsenic were produced by 
the Deloro Smelting & Refining Co., Ltd., Deloro, Ontario, in 1948, 
part being recovered in treating silver-cobalt ores from northern 
Ontario and part from processing of crude oxide obtained from 

§ Kittle, E. and Bellio, N., Estudio Geologico-Economico de los Yacimientos de Arsenico de Tocota, 
Departmento Iglesia, Provincia de San Juan: Revista Minera, vol. 17, No. 4, October-December 1946, 
pp. 73-144. 

6 U.S. Department of Commerce, Chemicals and Drugs: March 1947, p. 23. 
‘Bureau of Mines, Minera] Trade Notes: Vol. 27, No. 3, September 1948, p. 3,
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O’Brien Gold Mines, Ltd., in northern Quebec. Some crude arsenic 
was exported by Beattie Consolidated Gold Mines, Ltd., northern | 
Quebec. <A coal shortage was reported to have curtailed Canadian 
production during the year. 

Colombia.—Reserves of arsenopyrite ores at El Zancudo Mine were 
estimated at 100,000 tons.°® 
_France.—Domestic mines producing arsenical ores were listed and 

their locations given.” : 
Iran.— Small quantities of arsenic were produced in 1947." Orpi- 

ment and realgar ores are mined at Zarah Shah. A description of 
Iranian arsenic ore deposits has been published.” 

Peru.—Cerro de Pasco Copper Corp. completed construction of its 
new calcium arsenate plant at Oroya in 1947. Production began late 
in the year and had reached a rate of 100 metric tons per annum in 
1948. 
Poland.—In March 1947 the Polish Central Chemical Board signed 

an agreement to export 257 tons of arsenic to the United Kingdom, 
50 tons to the United States, 100 tons to South American countries, 
and 20 tons to Denmark.“ By order of the Ministry of Agriculture 
the Azoty factory at Jaworzno is producing ‘‘Arsopol,’’ an arsenic 
compound used in spraying trees from the air.” 

Portugal.—Reports state that a new plant for production of high- 
erade white arsenic has been constructed at Pintor, southeast of 
Oporto, and began production late in 1947. Monthly output is said 
to be 230 tons on a three-shift day, 7-day-week basis. Raw materials 
comprise ore from the mine at Pintor and concentrates from Tuella 
Tin Mines Limitada and Minas dos Mouros, Tres-os-Montes Province; 
and from Beralt Tin and Wolfram Ltd., Beira Baixa Province. 
Sweden.—The Boliden Mining Co., largest individual producer of 

white arsenic in the world, was reported to be expanding refining 
capacity. Crude-arsenic stocks on hand are said to be large enough to 
meet world demand for many years.* ‘The annual report of the com- 
pany for 1948 indicates concern over the encroachment of organic 
compounds in the insecticide field and states that research is active 
in seeking new uses for arsenic. An abundance of native arsenic was 
reported in one vein at the Linskold Copper mine, northern Sweden." 

8 McLeod, H., Canadian Mining Journal: Vol. 70, No. 2, February 1949, pp. 70-71. 
9 Restrepo, Gilberto Botero, Notes on the Abandoned El Zancudo Mine and its Possibilities as a Source 

of Supply of Arsenic and Antimony Minerals: Colombia Serv. Geol. Nacl. Estud. Geol., vol. 6, 1943, pp. 

ae Charrin, Victor, Large Nonferrous Deposits in France: Genie Civil, vol. 125, 1948, pp. 207-208. 
11 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 3, March 1948, p. 48. 
12 Ladame, Georges, Metalliferous Resources of Iran: Schweizerische Mineralogische, und Petrographische 

Mitteilungen, vol. 25, 1945, pp. 165-303. 
13 U.S. Department of Commerce, Chemicals and Drugs: October 1948, p. 20. 
14U, S. Department of Commerce, Chemicals and Drugs: May 1947, p. 23. 
13 U.S. Department of Commerce, Chemicals and Drugs: March 1948, p. 24. 
16 U, S. Department of Commerce, Chemicals and Drugs: March 1947, p. 23. 
17 Gavelin, Sven, Arsenic-Cobalt-Silver Veins in Linskéld Copper Mine, N. Sweden: Sveriges Geolo- 

giska Undersokning, Series C, No. 469, 1945, 19 pp.



| Asbestos | 
, By G. W. JOSEPHSON anp F. M. BARSIGIAN 

GENERAL SUMMARY | 

HE world-wide shortage of asbestos continued to be acute in 1948. 
T After the war many asbestos-products manufacturers embarked 

upon expansion programs as demand increased, but it soon 
became apparent that the supplies of raw asbestos were inadequate 
to support this rapid expansion program. Consequently, growth of 
the industry has been inhibited, and it has not been possible to take 
full advantage of all the manufacturing capacity available. The 

| shortage has stimulated the search for substitute fibers that might 
be available in larger quantity. - 

| Asbestos was mined in the United States at a record rate, but the 
total was only a small fraction of our requirements—only 5 percent 
of the asbestos consumed in the United States in 1948. 

The bulk of the asbestos produced in the United States is chrysotile, 
coming largely from Vermont and Arizona. The market for amphibole 

| asbestos is still comparatively small but has increased recently owing 
: to use in a new type of insulating product. | 

, Imports of asbestos also attamed a new record. Canada is our 
| principal supplier of chrysotile; relatively small quantities are received 

from Southern Rhodesia and Russia. _ 
| United States amosite supplies come from South Africa, as does 

| nearly all of the crocidolite used in this country. Interest in and 
development of blue asbestos deposits in other countries, such as 
Australia and Bolivia, have been noteworthy during the past year, 
but these have not yet become suppliers of large tonnages. 

. The general shortage of asbestos fibers has been so acute that 
comparatively little progress was made in their procurement for the 
National Strategic Stock Pile during the past year. 

_ Prices of raw asbestos increased considerably during 1948. 

Salient statistics of the asbestos industry in the United States, 1947-48 _ 
ne 

1947 . | 1948 

. Short tons Value Short tons Value 

Domestic asbestos— 
Produced: 

Chrysotile. ....-....2.-_-_ 22-2 ------ ee 24, 462 (1) (?) (2) 
Amphibole...__.__..-..-..--.---.-s ee 677 (2) (2) (1) 

Total produced_.._....-...------------- 25,139] (1) 37, 237 (1) 
Sold or used by producers: 

Chrysotile. .---_.-.--_.-222-2 222 e eee -e ee 23, 586 $912, 340 (2) (?) 
Amphibole___..-...-2-2-2-2-222- ee ee. 449 6, 218 (2) (?) 

Total sold or used by producers_________- 24, 035 918, 558 37, 092 $1, 806, 261 
Imports (unmanufactured)_..........____.__-_- 594, 839 29, 821, 519 647, 881 37, 974, 092 
Exports (unmanufactured)-......._....-_-____- 2, 087 316, 414 6, 530 1, 173, 259 

. Apparent consumption 3______._-_-_ 2 .__-._._ 616, 787 30, 423, 663 678, 443 38, 607, 094 
Exports of asbestos products_-._.--..._-__..-_. (2) 12, 823, 480 (1) 10, 471, 059 

1 Figure not available. 
2 Bureau of Mines not at liberty to publish figure separately. 
3 Quantity sold or used by producers, plus imports, minus exports. 
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PRODUCTION | . 

| In 1948 production of asbestos in the United States attained a new 
record of 37,237 short tons—48 percent more than in 1947. Chryso- 
tile production was reported from Vermont and Arizona and amphi- 
bole from California, Georgia, and North Carolina. During 1948 
considerable exploration was carried on, but no large commercial 
developments were reported. However, one promising deposit of 
chrysotile was being investigated. | 

Asbestos sold or used by producers in the United States, 194448, by varieties 

Chrysotile Amphibole Total . 

| Year ST 
: Short Value | Short Value | Short Value 

1944.0 eee eee e ee eeene-| 6,275 | $373, 112 392 | $7,222 | 6,667 | $380, 334 | 
1945_.....----.---_--.--------------------- 11,986 | 442, 056 240 3, 989 12, 226 446, 045 

1946..........-_-.----_--------------------| 18, 645 | 499, 260 430 5,504 | 14,075 | 504, 764 
1947_..._--.---------------------------+----- 23, 586 | 912, 340 449 6, 218 24, 035 918, 558 

1948.......-------------------------------- () (@) (2) (1) 37, 092 | 1, 806, 261 

i 
1 Bureau of Mines not at liberty to publish figure separately. 

Alaska.—Alaska has some rather inaccessible deposits of tremolite 
and chrysotile in the Kobuk River district, but in 1948 no output was 
reported from them.  : 

Arizona.—In 1948 chrysotile production in Arizona was substan- 
tially higher than in the previous year. The following firms and | 

_ individuals were active: Apache Asbestos Mines, Inc., Arizona Chryso- | 
‘tile Asbestos, Arthur Enders, Ted Heron, Charles Ireland, Louis 

- Kuehne, Roger Q. Kyle, Phillips Asbestos Mines, K. Reidhead, and 
the Globe Asbestos Co. ‘The Globe firm operates the largest mill in : 
the area. | | - 

| California——tIn Shasta County production of tremolite was re- | 

ported by Homer E. Fenn of Hazel Creek, Ray J. Sylvester of Mount 7 
Shasta, and the Powhatan Mining Co. (Woodlawn, Baltimore, Md.). | 

H. Zimdars and J. Delume of Foresthill mined a small quantity of 
tremolite in Placer County but discontinued mining later in the year. 

Georgia.— Powhatan Mining Co. mined anthophyllite in Rabun | 

County near Dillard and in Barrow County near Statham. 
North Carolina.—The only asbestos production in North Carolina | 

in 1948 came from an amphibole mine in Macon County, operated by | 

Powhatan Mining Co. of Woodlawn, Baltimore, Md. | 
Vermont.—Vermont was the principal asbestos-producing State in 

1948. The Vermont Asbestos Mines Division of the Ruberoid Co., 
the only producer in Vermont, increased its production considerably. : 

) This asbestos is a high-grade chrysotile that is milled by the company, 
largely for use in its own asbestos products. 

CONSUMPTION AND USES 

A census of manufactures covering 1947 was taken by the Bureau 
of the Census during 1948. This is the first such census taken since 
1939. The production statistics for asbestos products are shown in 
the following table.



146 MINERALS YEARBOOK, 1948 

Production of asbestos products in the United States, 1939 and 1947, and 
shipments, 1947 

{U. S. Bureau of the Census] 
nT A SS 

1939 1947 

: : Produce- Shipments and Unit of Production ! ; ‘ Product measure tion interplant transfers | 

Quantity song Quantity | Quantity vain 

Asbestos-cement products: 
Siding shingles and clapboard____.....| M squares. €3) (3) 4, 928 4, 889 $30, 682 
Roofing shingles___..___...-..__...._.|_--do__._._- 664 $4, 599 900 881 6, 846 
Flat sheets and wallboard (14-inch 
basis)... .--.-----------..--.-------| M sq. ft._- (2) (3) 157, 238 | 147,516 13, 419 

Corrugated sheets__..........._...._.-|---do____.__ 7, 551 845 45, 839 41, 321 5, 140 
Other (including pipe, conduits, and 

ducts) .------------ +e - |e] e-| 3-1, 207 |---| 14, 323 

Total_-_.----.------ |e} (?) won eee fee ee 70, 410 

Asbestos friction materials: 
Brake linings: , 
Woven (containing asbestos yarn, 

tape, or cloth) __..-.__...-...._.__| M lin. ft_. (2) 19, $01 19, 589 6, 968 
Molded (including all nonwoven 14, 377 

types) -.-.------ 2-2 ___| Cu. ft. 2 (?) 4454, 215 | 4 425, 859 31, 787 
Clutch facings: 
Woven (containing asbestos yarn, 

tape, or cloth)_...-_......__......| M  pieces_- 9, 084 2, 446 20, 732 20, 004 9, 851 
Molded (including all nonwoven . 

types) -.-.-----------------------_|--- dL. (?) (5) 39, 513 40, 296 10, 0C0 

Total.__---..------. 222i _{-2-ee|e e ee (7) woe eee nnn nfo eee eee 58, 606 

Asbestos insulation: 
Pipe insulation: 

Cellular and laminated_....__..--._}------_----- (2) (2) ----------|_---------- 6, 687 
85 percent magnesia.........-.....__]__.--_--_-. (2) (7) wee-enn eee] ene eee 6, 578 
Other...--_---------2 222 -ee_]eie eee (2) (2) weeeeen--- |e. alee ee 2, 998 

Block insulation (including sheet and 
lagging): | 

CelluJar and laminated___.___.-....] M bd. ft__ (2) (2) 13, 073 13, 529 1, 558 
85 percent magnesia__....-___...---._|_-.do__...-- (2) ©) 31, 343 31, 888 4,573 
Other....---.-.------ 2 --|--.d0___.-_- (2) (2) 10, 652 11, 442 2, 094 

Total__-..--------2--.--------|_-- eee _{_----e----| 1, 712 Jee 8 ___|e 24, 488 

Asbestos textiles: 
Carded fiber_._-.............._.......| M pounds. (2) (8) ween ee ee 506 178 
Roving and lap._____-_----___._______]__-do__..._- 4, 437 1, 018 23, 358 4, 960 1, 819 
Wick and rope_____..___-._----_.__....| _.do_.._._- (2) (8) 3, 221 2, 785 1, 291 
Yarn, cord, and thread__._-_-...___...|__.do___.._- 7, 923 2, 683 25, 285 9, 748 4,815 
Cloth_._-----_--- 2-2 eee e___-_|_-.do_.___- 5, 263 1, 813 11, 940 7, 998 5, 624 
Tape..._._-__--_----- 22 ee --_______|__. do... -- 2, 212 1, 174 6, 543 3, 266 2, 469 
Other_....--.--. 2 -__|__.do____._. (2) 1, 997 1, 039 1, 036 795 

Total__....---..---. 2-2. |e eee eee j_--______-- 8, 685 |_-_---- fee ee 16, 991 

Other asbestos products: 
Asbestos, asbestos-metallic, and 
asbestos-rubber gaskets__........-._]___-_-_------ (2) (2) wane 2o-ee |e elle. 31, 915 

Asbestos compressed sheet.........-..| M pounds-_ 5, 448 — 1, 205 10, 779 7, 639 2, 795 
Asbestos (except compressed sheet), 

asbestos-metallic, and asbestos-rub- 
ber packing____.._..__._..2. _..-.._|..-do_.__.-- (2) (2) 8, 919 8, 937 9, 459 

Asbestos millboard_.__..---.....__....| Ton._____- 9, 137 867 20, 218 19, 355 2, 812 
Asbestos paper_._.....-----------.---_]_..d0_._..--] 42, 615 4,476 97,119 96, 760 10, 592 
Asphalt floor tile.._.-.----..._......._.| M sq. yds-_ 4, 933 3, 633 41, 479 40, 981 37, 825 
Other__.--------------------------~---|------------|----------| 715, 693 |--__. | 87,812 

a ee re 

1 Probably represents production for sale only. 
2 Figure not available. 
3 Figures for siding shingles and clapboard, flat sheets and wallboard, and asbestos flexible roofing are 

included with ‘‘Other asbestos-cement products.”’ 
4 Partly estimated. 
§ Included in ‘‘Other’”’ under ‘‘Other asbestos products.”’ 
6 Included in ‘‘Other asbestos textiles.” 
7 Represets asbestos conduits and ducts (other than cement), molded clutch facings, paper, table mats 

and protectors, asbestos insulating cement, 85-percent magnesia cement, and high-temperature cements. 
§ Represents asbestos drier felts, fabricated asbestos-paper products, stove mats and table pads, asbestos 

insulating cement, asbestos gloves, and miscellaneous asbestos products.
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Apparent consumption of raw asbestos in the United States, 1944-48 

‘Year Short tons Value ‘Year Short tons Value 

1944... .---| 389,241 | $18, 864,201 |] 1947_..........----| 616, 787 | $30, 423, 668 1945....--.------2---------| 378,030 | “15, 926, 622 || 1948-29272 77777TTTTTTTST] 67g? 443 | 38° 607’ 094 1946.00.20 22222LLLIIIIII] 459, 752 | 178407775 
St 

The Census data, as well as those in the accompanying table of 
raw-asbestos consumption, indicate the rapid rate of expansion that 
has taken place in the asbestos industry. The major uses of asbestos 
in industry are in such products as pipe covering, packing, gaskets, 
brake linings, and various textiles. The building industry also 
consumes very large tonnages in asbestos-cement products (such as 
shingles, sheets, and pipes), floor tile, and other uses. The correla- 
tion between activity in construction, general industrial production, 
and asbestos consumption during the past 29 years is shown in figure 1. 

Market Conditions——As in 1947, the world demand for asbestos 
was greater than the supply. Production was being expanded, par- 
ticularly in Canada, but the increase during the year was not nearly 
sufficient. American factories purchased the largest part of world 
production, but the demands of other consumers were becoming in- 
creasingly important factors in the market. Toward the latter part 
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FIGURE 1.—Consumption of asbestos compared with total new construction and industrial production, 1920-48. Units are reduced to percentages of the 1935-39 average. Statistics on value of construction from Bureau of Foreign and Domestic Commerce and on industrial production from Federal Reserve Board.
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of the year there was some evidence that the shortage of textile fibers 

was easing, but this did not reach a point that would release fiber for 

stock piling. There was also a slight recession in demand for shorts 

during part of the year, but this is said to have been largely overcome. 
The exploration and mine-development work that are progressing 

throughout the world promise some relief for the future. As indicated 

in the World Review section of this chapter, a number of important 

- expansion programs are in progress. However, at the end of 1948 

contracting activities indicated that more than the available supply 

would be required for 1949 and that any early relief from the shortage 

can come only from a decline in demand for asbestos products. ; 

Asbestos varies widely in physical properties and consequently in 

utility. Each variety has fundamental advantages and disadvantages, 
and even within a single variety the properties vary so much that great 

care must be exercised in proper handling and processing of the product 

| in order to attain the most efficient use of the raw materials. A brief 

paper discussing asbestos research and the properties that determine 
utilization was published in 1948." | 

New Uses.—Some noteworthy new products were announced 
during 1948. An outstanding example is Quinterra paper. In making 
this product, chrysotile fibers are formed by a special paper-making 

| process into a paperlike tape having a thickness of only 1.5 to 20 mills. | 

| It is used for electrical wire insulation.2, A new plant has been built 
—- for its manufacture.’ 

oe Another new product that attracted attention during 1948 was 

phospho-asbestos, a molded asbestos material having superior 
properties for use in circuit breakers.* 
Many varieties of asbestos have found commercial use, but antho- — 

7 phyllite generally has such a weak fiber that comparatively little has 
been consumed in the United States in the past. However, it ap- 
pears to be the most suitable type for use in a newly developed 

| insulating material composed principally of a plastic and anthophyl- 
lite. The product is now in commercial production, and the prospect 
of developing a substantial market for it is considered to be promising. 

PRICES | 

Under current market conditions, coupled with higher material and 
labor costs, the prices of all grades of crude and milled asbestos fiber 

from both Canada and Vermont increased in 1948. As quoted in 

the magazine, Asbestos, the prices per short ton of Canadian fiber, 

f. o. b. mines, in January were as follows, in United States dollars: 

Group 1 (Crude No, 1), $800; group 2 (Crude No. 2, Crude Run-of- 

Mine, and Sundry), $302.50-$545; group 3 (Spinning or Textile 
Fiber), $170.50-$354.50; group 4 (Shingle Fiber) $82.50-$127; group 
5 (Paper Fiber), $58-$73.50; group 6 (Waste, Stucco, or Plaster), 
$43-$47.50; and group 7 (Refuse or Shorts), $19.50—$44.50. 

Prices of Canadian asbestos increased in February and these figures 
were quoted from then until December: Crude No. 1, $896-$960; 

1 Badollet, M. S., Research on Asbestos Fibers: Canadian Min. and Met. Bull, vol. 42, No. 432, April 

Estos, Ovinterra, a New Type of Electrical Insulation: Vol. 30, No. 2, August 1948, pp. 12-14. 

3 Asbestos, Johns Manville’s Newest Plant: Vol. 30, No. 5, November 1948, pp. 16-18. 

4 Asbestos, Phospho-Asbestos; Vol. 30, No. 5, November 1948, pp. 10-12.
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Crude No. 2, Crude Run-of-Mine, and Sundry, $350-$545; Spinning 
or Textile Fiber, $204.50-$378; Shingle Fiber, $84.50-$128; Paper 
Fiber, $69.50-$78; Waste, Stucco, or Plaster, $47-$51.50; and Refuse 
or Shorts, $24.50-$46. : 

At the end of the year, another general price increase was being 
put in effect. 

The prices of Vermont asbestos in short tons f. 0. b. Hyde Park or 
Morrisville, Vt., quoted in January 1948, were: Shingle Fiber, 
$92.50-$102.50; Paper Fiber, $65-$73; Waste, Stucco, or Plaster, 
$48.50; Refuse or Shorts, $25.50-$44.50. These prices were in- 
creased in March 1948 and remained unchanged throughout the year, 
as follows: Shingle Fiber, $97-$107; Paper Fiber, $68.50-$85; Waste, | 
Stucco, or Plaster, $51; Refuse or Shorts, $25.50-$46.50. 

| FOREIGN TRADE® , 

As the major producing countries are not large consumers, a very 
high proportion of the asbestos output of the world moves in foreign 
trade. The United States has only a negligible export trade in 
unmanufactured asbestos. The exported material is largely domestic 
chrysotile from Arizona and a modest tonnage of foreign material 
that is reexported, with or without blending, to higher-priced markets. | 
On the other hand, exports of manufactured asbestos products are 
substantial, totaling $10,471,059 in 1948. _ 

Asbestos imported for consumption in the United States, and asbestos and asbestos 
products exported from the United States, 1944-48 

[U. S. Department of Commerce] _ 
meee 

Asbestos (unmanufactured) 
$$$ eee Mana 

| tured as- . 
Year Imports Exports bestos prod- 

Cet —eexports 
(value) . 

Short tons Value Short tons | Value 

1944.2 ee a $18, 542, 940 475 $58, 983 $5, 614, 243 1945__-.--..- 12-0 0s 374,354 | 16,317, 752 8, 550 837, 175 7, 264, 288 1946____.-..-------. ssn 456,688 | 18, 731/378 11,011 | 1,395, 367 9, 263, 092 
1947__ 222 594, 839 | 29, 8217519 2 087 316,414 | 12, 893" 480 1948... 1-11. 2---s- sees 647,881 | 37,974) 092 6,530 | 1,173,259 | 10, 471,059 

United States imports of unmanufactured asbestos were 9 percent 
higher than in 1947. Canada supplied 93 percent of the total, the 
Union of South Africa 3 percent, Southern Rhodesia 2 percent, and 
Russia 2 percent. Small quantities were received from other coun- 
tries as indicated in the accompanying table. 
__§ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Asbestos (unmanufactured) imported for consumption in the United States, 
1947-48, by countries and classes | 

[U. S. Department of Commerce] 
errr er ci eS ei 

Crade Cineluding -Mill fibers Short fibers Total 

Country ————_—_—_—__|—__--—_---- ke re —a—r 

Short Short Short Short tons Value tons Value tons Value tons Value 

1947 

Australia_._.-.-.---------]  @) $198|_.__..__|_._-.----_-]--------|-----------|  @ $198 
Canada_....-------------- 497} 264, 148] 162, 302/$13, 936, 784) 396, 480/$11, 053, 272] 559, 279) 25, 254, 204 

Italy ..---.--..----------- 4 2,318 4 4, 855|_..-.---]_--.-------- 8 7,173 
Southern Rhodesia 2_----- 8, 894 1, 735, 167 98 15, 484)...-.---}.------.---] 8, 992] 1, 750, 651 
Union of South Africa_._-| 20,031) 2, 144, 528}_-_-..--|--.-------- 3 88] 20,034] 2, 144, 616 
U.8.S. R____--_---------] 6,524] 668, 788]_--.----|--.--------]--------|-----------| 6,524 663, 788 
United Kingdom._._..--- 1 705|_..-.---|_----------]--------|.-.-------- 1 705 
Venezuela_.__....--------|----.---]---------- 1 184|__------|----------- 1 184 

35, 951! 4, 810, 852} 162, 405| 13, 957, 307] 396, 483} 11, 053, 360] 594, 839} 29, 821, 519 

1948 

Australia____._-.--------- 3} 1, 850|_____---|__---------]--------|----------- 3 1, 550 
Bolivia........-------.--- 68} 11, 445]___.._-_].._._-.--_|_-_-----|----------- 68 11, 445 
Canada......------------- 676] 361,316} 168, 690} 16, 884, 386] 432, 850] 14, 512, 547) 602, 216) 31, 758, 249 

: China.__--_...-.-_-.-----|_-------]---------- 2 238]_....---|_---------- 2 238 

India..-.------..---------] @ 68)_..._---]..---------|--------]-----------|  @) 68 
Italy...-..-.-_-----.-----]--------|---------- 10 11, 122}___-_..-}----_-_---- 10 11, 122 
Southern British Africa--_- 692 87, 741)_..-.---]-----------]--------|----------- 692 87, 741 
Southern Rhodesia ?...._.| 10, 463] 2, 003, 398 20 6, 873 30 8 546| 10,513) 2, 048, 817 

, Turkey__._--.-.----------|--------]----------|--------]----------- 4 400 4 400 

Union of South Africa..__| 18, 859) 2,073, 371|_..._-.-]_----------|--------|-----------| 18,859} 2, 078, 371 

U.8.8. R__--_----------- 7,327| 851,656] 8,187) 1,129, 380|_-----_-}-----------| 15,514] 1, 981, 036 

United Kingdom. -.-.---- (1) 55|_.------|-----------|--------|-----------| @) 55 

38, 088] 5, 420, 600} 176, 909} 18, 031, 999} 432, 884) 14, 521, 493] 647, 881) 37, 974, 092 

a 

1 Less than 1 ton. 
2 Includes the following crude credited to Mozambique by the U. S. Department of Commerce: 1947— . 

67 tons, $17,778; 1948—1,055 tons, $106,431. 

Manufactured asbestos products exported from the United States, 1947-48, by 

: kinds 

[U.S. Department of Commerce] _—_. 

1947 1948 

Products | PO OOorT Oe 

Quantity Value Quantity Value 

Brake blocks. __......--_.--_.------short tons_- 312 $494, 165 132 $219, 670 
Brake lining: 

Molded and semimolded_..._....--.-do_--- 1, 654 2, 907, 716 1, 301 2, 238, 135 
Not molded _.......------------linear feet__ 949, 449 552, 244 681, 364 404, 085 

Clutch facing_.__...-...--_-----------number_.- 1, 636, 400 794, 688 1, 134, 146 550, 937 

Paper, millboard, and roll board -_-short tons_- 1, 078 272, 823 1, 639 308, 384 

Pipe covering and cement__--..--_.-----.do---- 2, 765 510, 887 1, 599 298, 781 

Sheets____.._._---_-----__-.-.---.----.-.-d0--_-_- 5, 292 641, 069 3, 718 455, 816 

Textiles, yarn, and packing.._.._.---.--.do---- 2,101 2, 622, 055 1, 575 2, 302, 384 

Asbestos roofing --..-.----------------Squares- - 164, 114 1, 152, 621 210, 238 1, 392, 071 

Other asbestos manufactures, except roofing 
short tons_- (1) 1, 186, 845 (1) 1, 151, 088 

Magnesia and manufactures---..------..do-.-- (1) 1, 688, 367 (1) 1, 149, 708 

wanna nee nnenee 12, 823, 480 |---.---------- 10, 471, 059 

a a 

\ 1 Quantity not recorded.
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| TECHNOLOGY 

Iron removal received considerable attention during 1948, and a 
review was published on the subject. The problem is of particular 
importance because of the use in military equipment of low-iron 

| chrysotile that is now obtained principally from Southern Rhodesia. 
Development of methods of beneficiating more available grades of 

_ asbestos would improve our military supply position. 
The shortage of amosite is resulting in serious efforts to find sub- 

stitutes. In this case one of the most promising lines of investigation 
is leading toward the substitution of glass fiber in some heat-insulating 
products. 

Although official statistics are not available for some producing 
areas, it is estimated that Canada supplied nearly two-thirds of the 
world asbestos output in 1948. Russia probably was in second place, 
Southern Rhodesia third, and the Union of South Africa fourth. 

World production of asbestos, 1943-48, by countries, in metric tons! 

[Compiled by P. Roberts] 

Country ! 1943 1944 1945 1946 1947 | 1948 

Argentina__...----.-2-.2- eee 349 292 153 (2) (2) (2) 
Australia: 

New South Wales.......-..---------- 402} 2598] 2,674 241 290 | 2) 
South Australia_...-...---.-- 2-22 --- ll 6 7 8 40 3 40 
Tasmania._....-.-.---.-- 2 eee 19 105 281 [_--.__----]------_-L}e eee ee. 
Western Australia.....-.___.----.--.-- 247 313 1, 109 380 1, 069 977 

Bolivia (exports).........--------_-------- 22 13 61 |---------- 76 147 
Brazil.....-_.._.......--.-.----..--.-.-...-| @ (2) (2 (2 3 10 
Canada (sales) 4......--..---.-----.-------| 423,831 | 380,349 | 423,559 | 506,371 | 600,391 650, 239 
Chile....._.---......--..----.---.--.-.---}| (2) 313 930 | (2) (2) 
China...._-_-----------.-----.-.------.---| 320,000] (2) (2) (2) (2) (2) 
Cyprus (exports)........-...---------.---- 1, 189 1,983 | 3, 125 5, 993 6, 369 8, 108 
Egypt.....----....._..---.-.-..--....---- 71 - 7940 5 50 65 015 1, 625 
Finland 6..__-.-..--.--..---------.-.-.-.| 7,466 | 7,733 | 4,197| 5,781} (@) (2) 
France...._.._._........... 78 31 400 575 475 | (2) 
French Morocco..-_-_--.-.----------------- 182 506 480 446 790 399 
India.._...................-.. ss 909 592 | 833 312 13] ©) 
Indochina, French......-.._......-_------ 312 242 |__| |e eee |e 
Italy.............._...-.--..............| 8,459 | 7,238 | 5,222 | 8, 814 | 10,468 | 211, 770 
Japan_..---..-------..-.----....----.-.---} 5,302} 12900] 8,044] 3.997| 3,708 4,599 
Kenya.....--.----------- eee e-e---e-| 821 341 389 3165 582 (?) 
Korea__...-.....---------- eee 5, 310 4, 779 1, 303 (7) (7) (7) 
Madagasear_.......-..... 2-2-2 ee (8) 3 1 1 (8) (8) 
New Zealand. ...-..--- 2 ee 190 17 2 |_._--__---|__--_---__|_--------- . 
Portugal_..__---------- ee ee 96 33 20 12 (?) (2) 
Southern Rhodesia_.....--._-....----..-- 52, 749 52, 882 51, 119 50, 686 49, 073 62, 502 
Spain_....----- ee 50 |-.----.---[-------.--|----- ej --_ eee (7) 
Swaziland.....---...-------..-...........| 17,179 | 29,628 | 21,243 | 29,155 | 25,360 | 20, 421 
Switzerland_.._-..._-.---.--_ 2. - ee 11 7 35 40 |_--------.|----.-_--- 
Turkey___.-------.----------- eee 133 234 138 55 (?) 203 
Union of South Africa......-..........-...| 32,347| 31,372 | 25,597] 18,348 | 27,344 41, 490 
United States (sold or used by producers) - 5, 456 6, 048 11, 091 12, 769 21, 804 33, 649 
Venezuela_...._.-.--.-_----_ eee (2) (4) (2) 65 293 192 

Total (estimate)..........-..---..--| 633,800 | 601,800 | 632,400 | 725,600 | 866,800 | 989, 400 

1 In addition to countries listed asbestos is produced in Algeria, Bulgaria, Czechoslovakia, Uganda, and 
U.S.S.R. Estimates by authors of the chapter are included in total. 

; Data not available; estimate by authors of the chapter included in total. 
Stimate. 

4 Exclusive of sand, gravel, and stone (waste rock only), production of which is reported as foliows: 1943, 
6,272 tons; 1944, 4,101 tons; 1945-48 data vot available. 

5 January to September, inclusive. 
6 Includes asbestos flour. 
7 South Korea only. 
§ Less than 1 ton. 

¢ Asbestos, Removal of Iron from Asbestos Fiber: Vol. 30, No. 6, December 1948, pp. 26-32.
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CANADA | 

In 1948 the Canadian asbestos industry reached a new output record 
of 716,769 short tons valued at $42,231,475, an increase of 8 percent in | 
tonnage over 1947. ‘The block-caving method is coming into greater 
use. Seven companies that are not now producers are said to have 
been carrying on exploration and development work. It was reported 
that the United Asbestos Corp. has discovered a large deposit under 
Black Lake, and an aggressive drillmg program is in progress. Indi- 

| cations are that the deposit contains 50,000,000 tons averaging 444- 
percent asbestos.’ 

The Potash Co. of America optioned 25,000 acres held by the Reed 
estate and has started an exploration program. Another firm re- 
ported to be carrying on a diamond-drilling program is the Coleraine 

| Asbestos Co.® 

Sales of asbestos in Canada, 1947-48, by grades | 

. | [Quebec Department of Mines] 

| 1947 | 1948 

Value Value 

| Short tons A Short tons A 
verage verage 

Total per ton Total per ton 

Grade: 
Crudes._...-...---.------ 958 | $503,137 | $525.20 977 | $594, 504 $608. 59 

| Fibers.....-.--.---.-.--.-| 222,196 | 20,221,444 | 91.01 | 241, 953 | 25, 943, 710 107. 23 
 Shortg.__----.---.--------| 438, 667 | 12, 281,167 | . 28.00 | 473,839 | 15, 693, 171 33,12 

| 661, 821 | 33, 005, 748 49.87 | — 716,769 | 42,231,475 | 58.92 
Rock mined-_--.--------------] 9, 837, 045 |_----.._.--.}--..-.------| 10, 759, 016 |-..----_---- |e e ee. 
Rock milled_...--.-----------| 7, 740,828 |_.---.----.|_.._.....-] 7, 894, 461 |-.......--..|_.--.----.. 

AFRICA | 

Southern Rhodesia.—During 1948 preparations for the reopening 
of the Croft mine were being made by Mashaba Rhodesian Asbestos 
Co. In the Belingwe area, Vanguard Asbestos Mines, which has 
absorbed claims previously held by the H. M. H. Syndicate, was 

| making arrangements to mine a large deposit.? In the Mashaba 
. district the Mangwana property was investigated and found to have 

promise as a possible source of shingle fiber.” 
_ Southern Rhodesian asbestos is distributed to many countries. In 
1947 the bulk, over 40 percent, went to the United Kingdom and 20 
percent to the United States. Australia, India, and France followed 
in that order.” 

7 Northern Miner, United Asbestos Big Tonnage: Vol. 34, No. 33, Nov. 4, 1948, p. 4. 
§ Northern Miner, Asbestos Industry Hits New Peaks: Vol. 34, No. 28, Sept. 30, 1948, pp. 1-3. 
* Mining Magazine (London), vol. 79, No. 2, February 1948, p. 93. 
10 Vanderburg, W. O., Opportunity for American Capital to Acquire Asbestos Property in Southern 

Rhodesia: U. S. Consular Rept. 284 (Pretoria, Union of South Africa), Dec. 10, 1948, p. 4. 
11 Bureau of Mines, Mineral Trade Nates: Vol. 26, No. 1, January 1948, p. 35.
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Asbestos produced in Southern Rhodesia, 1943—48 

Year Short tons Value | Year Short tons Value 

1943_.....-----------------| 58, 146 | £1, 673,025 || 1946........-----------..| 55,872 | £1, 676, 503 
1944... ee 58,293 | 1,674, 467 || 1947__--------.---------.. 54,094 | 1, 738, 484 
1945... | 56,849 | 1,788,386 || 1948__-_---.-------------| 68,807 | 2, 604, 628 7 

Swaziland.—The asbestos produced in Swaziland is chrysotile 
mined at the Havelock mine by Turner & Newhall, Ltd. Both open- 
pit and underground mining methods are used.” Output in 1948 
totaled 29,421 metric tons—almost equal to the record of 29,628 tons 
produced in 1944. | 

Union of South Africa—Exploratory work by the Stoltzburg 
Asbestos Co., in the Eastern Transvaal, has revealed reserves of over 
5,000,000 tons of ore ranging from 3 to 5 percent asbestos. The 
deposit is being prepared for mining by ring stoping or block caving. 
Expansion of the mull to bring capacity up to 350—400 tons of fiber per 
month was in progress.1® 

It is reported that a program for expanding amosite production 
capacity by at least 50 percent was started in 1948. | | 

The principal grades of crocidolite and amosite as outlined by the 
Department of Mines of the Union of South Africa are as follows:“ 

Cape blue: . Length of fiber, in. 

No. 8 or 8_____.-_---- eee ---_--------- 0 to %. 
2 or A____-_______------ eee --------- «6% to %. 

: 1 or BL____1_-_------------------------------ %to 1%. 
Long or C, D, E_._.__-___._---..--.---------. 1% plus. 

Transvaal blue: 
Crude: Fiberized: 

TX__._--__,------_-----------. TDX___--.. +1%. 
T1__.----_-- eee eee .---. TDI1.___--.. —1%to +%. | 
T2_.----_- eee eee---- = TD2_..-..-. —%&to +%. | 

| T3_......--------------------- TD3_------. —%to +. 
T4___-___-___-- eee. )«6=oTD4..-----2 eK. 

_ Amosite: 
Longs______..-.._.-...---...--. % im. and over. 

: Shorts__...___---.---_---------. % in. and less. 
B1__._-__-_-__-__________.-__._..-. Best long grayish-white fiber. 
B38 and D3___________-._----.. Second-grade long fiber, varying in color 

from yellow to dark brown. 
M______-___-_-_---__-.-..-..-. Uniform mixed shorts. 
MD______.-__.--..----------- Shorts of all grade. 

White amosite fiber: 
Crudes: Fiberized: Length of fiber, in. 

ALI1_______-___--_------------ D1. -_----. +1%. 
AL2________--______-_--_-_--. D2 _.___.-.. —M&to +%. 
AL38____.__-----.-------------. D3orDD_.. —%to +. 

12 South African Mining and Engineering Journal, Asbestos: Progress and Prosperity: Vol. 59, No. 2894, 
. July 31, 1948, pp. 627-629. 

13 South African Mining and Engineering Journal, Progress at Stoltzburg Mine: Vol. 59, Part 1, No. 2885, 
May 29, 1948, p. 396. 

14 Asbestos, Asbestos Grades in South Africa: Vol. 30, No. 6, December 1948. p. 16. 
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Tan or brown fiber: 
Crudes: Fiberized: Length of fiber, in. 

Bl________- eee.) «=DBIL.-----. = 1%. 
B2__---_____----------------- DB2-.-----. —1%to +%. 
B3___._________---------------- DB38___-__--. —% to +%. 

DDB..._-.. —%. 
DDDB_.._.. Shorts for con- 

sumption in 
Union of South 
Africa. 

Asbestos produced in and exported from the Union of South Africa, 1943-48 ! 

Production (short tons) Exports 

Year | 
| Transvaal Peres Total | Shorttons| Value 

1943... one eeee ee] 27, 768 7, 888 35, 656 35,940 | £880, 019 
1944... 0--s sees eeeeeeeeseeeeee-ee ee] 26, 747 7, 835 34, 582 28, 174 672, 941 
1945. -.-..----2. sss sss-swe---e----------| 20, 016 8) 200 28, 216 22) 005 591, 124 
1946._..--..---.--2------------------------|—-12, 686 7, 589 20, 225 21, 481 557, 008 
1947. .s-sc2cssseeeeeseeseene-ssene------} 21, 959 8, 183 30, 142 33, 237 927, 371 
1948. _.-..-.--2-2--22-----s-----s----------| 87, 484 8, 301 45, 735 38,550 | 1,138, 792 

1 Data from Union of South Africa, Department of Mines, Quarterly Report. 

Asbestos produced in the Union of South Africa, 1943-48, by varieties and sources, 
in short tons! | 

Variety and source 1943 . 1944 1945 1946 1947 1948 

Amosite (Transvaal) _.......-..--..------- 23, 189 22, 848 16, 737 9, 838 18, 780 30, 372 
Chrysotile (Transvaal) --....-------------- 2, 034 2, 014 1, 765 1, 666 2, 253 4,441 
Blue (Transvaal).-.-.-...._..------.----- 2, 456 1, 831 1,471 1, 102 896 2, 608 
Blue (Cape)...--.-.--.--.--.--ss2s-------| 7,888] 7,835 | 8200] 7,589| 8,183 8, 301 
Anthophyllite (Transvaal) _.....-..---.--- 89 54 43 30 30 13 

Total....---.-----------e-----------| 35,656 | 34,582 | 28,216 | 20,225 | 30,142 | 45, 785 

1 Data from Union of South Africa, Department of Mines, Quarterly Report. | 

OTHER COUNTRIES 

Australia.—Blue asbestos is being mined on a modest scale in the 
Wittenoom Gorge of the Hammersley Range in a remote section of 
Western Australia. The two asbestos seams are said to total 2 to 6 
inches in thickness and are mined by the room-and-pular method. 
The asbestos occurs in a hard, ferruginous quartzite. First about 48 
inches of the quartzite is removed from above the asbestos, and then 
the bottom 24-inch section containing the two seams of cross-fiber 
crocidolite is mined. The mine is operated by Blue Asbestos, Ltd., 
a subsidiary of Colonial Sugar Recovery, Ltd. The product is used 
almost entirely in Australia itself. Output is now comparatively 
small, but capacity is being increased.” 

Bolivia.—Bolivian crocidolite output is small, as it is somewhat 
lacking in strength; however, some interest in the fiber has developed, 
as it appears to serve satisfactorily as a filtering material. 

Finland.—Finska Mineral Aktiebolaget produces about 6,000 tons 
of anthophyllite annually from surface mines at Paakkila in Northern 

1s Mining Magazine (London), Blue Asbestos Deposits in the Hammersley Range: Vol. 78, No. 4, April 
1948, pp. 205-207.
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Savolax and at Maljasalmi in Northern Karelia. The company also 
operates an asbestos-products plant in Helsinki, where most of its own 
asbestos as well as chrysotile from the Urals is used.® 

France.— During 1948 a deposit of tremolitic asbestos near Chateau- 
Queyras, France, received considerable attention. It had been oper- 
ated on a small scale in the past. The fiber is said to be of promising 
quality, and an attempt is being made to bring the deposit into com- 
mercial production.’ In 1948 the Canari mine in Corsica was being 
developed for a projected production rate of 15 to 20 tons per day of 
chrysotile slip fiber.® A deposit of chrysotile is being operated on a 
small scale in French Morocco. 

Italy.—Articles on the geology of Italian asbestos deposits were 
published during 1948." | 

Switzerland.—Deposits of asbestos close to Alp Quadrada, near 
Poschiavo (Canton Grisons), Switzerland, are mined by Studiengesell- 
schaft fir Asbestgewinnung. The mine has been worked since 1942, 
producing 85.2 metric tons from 1942 to 1946. The product is con- 
sidered to be of good quality for use in filters.” | 

U. S. S. R.—Russia exported 500 tons of raw asbestos to Norway 
in 1947.7! | | 

16 Asbestos, Finska Mineral Aktiebolaget: Vol. 30, No. 1, July 1948, pp. 12-13. 
17 Ru Keyser, W. A., Asbestos at Chateau-Queyras, France: Asbestos, vol. 29, No. 10, April 1948, pp. 8-20, 
18 Asbestos, The Canari Mine—Corsica: Vol. 30, No. 3, September 1948, pp. 20-21. 
19 Asbestos, Geology of Italian Deposits: Vol. 29, No. 7, January 1948, pp. 16-24. Asbestos Deposit at San 

Vittore (Balangero), Italy: Vol. 29, No. 12, June 1948, pp. 16-24. 
20 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 26. 
21 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 28,



Asphalt and Related Bitumens 
By A. H. REDFIELD anv SARAH J. SPENCER 

GENERAL SUMMARY 

| OMESTIC demand’ for petroleum asphalt was 6 percent higher 
D in 1948 than in 1947, but export demand was 51 percent lower. 

However, export demand was only 3 percent of the total demand, 
domestic and foreign, so that the total demand increased 2 percent 
from 1947 to 1948. In numerical terms, an increase of 482,517 tons in 
domestic demand—offset in part by a decrease of 285,991 tons in 
export demand—was met by an increase of 478,517 tons in refinery 
production and by greater imports of petroleum and lake asphalt 

: totaling 77,078 tons. Asa result, stocks held at the refineries increased 
342,912 tons during 1948 compared with a decrease of 16,364 tons 
(revised figure) during 1947. 

NATIVE ASPHALT AND BITUMENS 

Bituminous Rock.—Sales of bituminous rock by producers in the 
United States increased from 1,004,740 short tons valued at $3,756,074 
in 1947 to 1,084,004 tons valued at $3,634,917 in 1948. Bituminous 
limestone totaled 747,934 tons valued at $1,947,038 in 1947 and 
904,183 tons valued at $2,292,873 in 1948. Bituminous sandstone 
amounted to 256,806 tons valued at $1,809,036 in 1947 and 179,821 
tons valued at $1,342,044 in 1948. Two companies in Texas and one 
in Alabama were responsible for the general gain in 1948 over 1947; - 
in Kentucky, Missouri, Oklahoma, and Utah less rock asphalt was 
sold in 1948 than in 1947. Sales values per ton were generally larger 
in 1948 than in 1947; in Alabama, however, they were lower, and in 
Oklahoma they remained at the same level as in 1947. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
decreased from 67,165 short tons valued at $1,746,228 in 1947 to 
52,122 tons valued at $1,390,713 in 1948. However, the average sales 
value per ton at the mine or railhead increased from $26 in 1947 to 
$26.68 in 1948. | 

MANUFACTURED OR PETROLEUM ASPHALT 

Production.—Petroleum refineries in the United States produced 
9,439,800 short tons of asphalt in 1948, an increase of 5 percent over 
the 8,961,100 tons produced in 1947. The increase was greatest in the 

1 The term ‘‘domestic demand” as used in this chapter means apparent consumption, that is, production, 
plus net imports, and changes in refiners’ stocks. 
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Indiana-Illinois-Kentucky, etc., district and in the East Coast dis- : 

trict. California was the conspicuous exception to the general increase. 2 

Less asphalt was produced in the Appalachian and Louisiana Gulf 

Coast districts. : | 

Stocks.—Stocks of asphalt held at refineries increased 50 percent— 

from 685,700 short tons (revised figure) on December 31, 1947, to 

1,028,600 tons on December 31, 1948. The increase was general, but | 

was greatest in the Indiana—Dllinois-Kentucky, etc., district and the 

Oklahoma—Kansas—Missouri district. 

Production, receipts, stocks, consumption, transfers, losses, exports, and domestic 

sales of asphalt (exclusive of road oil) at petroleum refineries in the United 

States in 1948, by districts, in short tons 
a 

Stocks Consump- 

Prod tion by Gales to 

* dnt , roauc- * roaucers, omestic 

District tion Receipts ! "transfers, con- 
| Jan.1 =| Dec. 31 | losses, and | sumers 

~ exports 

East Coast....-------------------ee--- 2,683,100 | 524, 000 130, 000 140, 500 361, 800 | 2,834, 800 

Appalachian.......-.-----------------| 304, 700 30, 000 40, 200 61, 400 10, 700 302, 800 

Indiana, Illinois, Kentucky, ete__._.--} 1, 811, 300 | 251, 600 112, 700 220, 200 312, 200 | 1, 643, 200 

Oklahoma, Kansas, and Missouri...-.| 948, 500 25,900 } 102,000 193, 300 132, 900 745, 200 

Texas: SP 
Gulf Coast.......----------------- 532, 700 |__..------ 19, 700 52, 400 141, 100 358, 900 

Inland______-----.---.-..----.----| 458, 400 6, 000 33, 300 48, 400 62, 100 387, 200 | 

Total Texas._..........----.----| 991, 100 6, 000 53, 000 100, 800 203, 200 746, 100 

Louisiana-Arkansas: 7 
Louisiana Gulf Coast__...........| 576, 500 |__-..----- 53, 100 71, 800 82, 600 475, 700 

Arkansas and Inland Louisiana..| 541,800} 99,800 | 57,600 | — 68, 000 55,700 | 575, 200 

Total Louisiana-Arkansas__....-| 1, 118, 300 99, 500 | 110, 700 139, 300 138, 300 | 1, 050, 900 

Rocky Mountain..-...-.---.----------| _ 376, 900 90, 900 59, 300 78, 200 39, 300 409, 600 

California..._.......------------------| 1, 210, 900 | 373, 400 77, 800 94, 900 121, 700 | 1, 445, 500 

Total: 1948......-.-------------| 9, 439, 800 |1, 401, 300 | 685, 700 | 1, 028, 600 1, 320, 100 | 9, 178, 100 

1947__._.__....._....-.--| 8,961,100 | 486,600 | 702,000 | 2 685, 700 2728, 500 | 8, 735, 500 

re 

1 Receipts from interindustry refinery transfers, addition of other petroleum products blended to make 

cut-back asphalts, imports, and transfers from stocks formerly not classified as asphalt. 

2 Revised figure. 

Sales.—Sales of petroleum asphalt to domestic consumers increased 

5 percent in quantity from 1947 to 1948 and, because of higher prices, 

40 percent in value. The average sales value per short ton increased 

from $14.64 in 1947 to $19.48 in 1948. 
Of the total sold, 26 percent was manufactured from foreign petro- 

leum (imported chiefly from Venezuela, Colombia, and Mexico) in 

1948, compared with 22 percent in 1947. Although runs of foreign 

crude to stills increased 28 percent from 1947 to 1948, sales of petro- 

leum asphalt from this source increased only 25 percent. Of the 

foreign crude processed, 9 percent was converted into asphalt in 1947 

and 10 percent in 1948. Ninety-nine percent of the asphalt made from 

foreign crude was manufactured in east coast refineries. 

Highway and street construction and airport-runway surfacing (in 

the form of paving asphalt, paving flux, cut-back asphalts, and asphalt 

emulsions) used 62 percent of the total asphalt sold to domestic con- 

sumers by petroleum refineries in 1947 and 67 percent in 1948. Sales | 

of all grades of asphalt devoted wholly or principally to street and 

road construction increased 14 percent in 1948 over 1947.
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Sales of asphalt (exclusive of road oil) at petroleum refineries to domestic con- 
sumers in the United States, 1947-48, by districts 

ae 

1947 1948 
District TT 

Short tons Value Short tons Value 
see 

East Coast__....-..2..-------.--_----e 2, 437,172 |$40, 820,790 | 2, 834,825 | $60, 541, 034 Appalachian. _______..._.22 2.2222 eee -----_-_ 406,410 | 6, 610, 856 302, 791 5, 809, 936 Indiana, Illinois, Kentucky, etc___.._..__.............. 1, 633, 575 | 24, 069, 882 | 1, 643,166 | 31, 147, 409 Oklahoma, Kansas, and Missouri__._._.._.......____.. 744,017 | 9, 755, 176 745,147 | 13, 483, 617 

Texas: 
— 

Gulf Coast___.-....-.-...-----------_-_. 396, 784 5, 441, 016 358, 945 7, 990, 127 Inland___.._._---.-..-.----..-_-_-.--- 418,653 | 5, 920, 205 387, 232 7, 417, 835 

Total Texas. _-__..-.2---2- 2 ee 815, 437 | 11, 361, 221 746,177 | 15, 407, 962 

Louisiana-Arkansas: 
Louisiana Gulf Coast.__.......-.-.--. 520,111 | 7, 446, 403 475, 697 9, 375, 389 Arkansas and Inland Louisiana_.__._..._.....____. 464,912 | 5,943,179 575, 183 | 11, 061, 445 

Total Louisiana-Arkansas___._....._..........___ 985, 023 | 13,389,582 | 1,050,880 | 20, 436, 834 Rocky Mountain--_--.......2.._..__._....-............ 367, 761 | 4, 805, 649 409, 638 7, 458, 092 California___._-_-...2222 2222221... 1, 346, 091 | 17, 056, 300 1, 445, 497 24, 503, 430 

Total United States......._.-2- 2 8, 735, 486 |127, 869, 456 9, 178, 121 | 178, 788, 314 

Asphalt and asphalt material (exclusive of road oil) sold at petroleum refineries to | domestic consumers in the United States in 1948, by form and use 

[Value f. 0. b. refinery] 

From domestic From foreign 
petroleum petroleum | Total Form and use a | 

Short tons Value Short tons Value Short tons Value —_ J 

Solid and semisolid products 
of less than 200 penetra- 
tion: 

Asphalt for— 
Paving________.__.... 1, 988, 477 |$37, 914, 483 872, 063 |$18, 419, 705 2, 860, 540 | $56, 334, 188 Roofing.____.__.-_...._._.| 1, 051, 833 | 20, 103, 125 593, 588 | 12,103,382 | 1,645,371 | 32, 206,507 Waterproofing....._______ 112, 054 2, 777, 378 38, 800 850, 887 150, 854 3, 628, 265 Blending with rubber_____ 8, 844 166, 579 10, 853 256, 733 19, 697 423, 312 Briquetting..._...._____ 162, 329 2, 930, 050 29, 750 622, 822 192, 079 3, 552, 872 Mastic and mastic cake___ 4, 321 100, 435 1, 085 24, 106 5, 406 124, 541 Pipe coatings_____________ 35, 160 825, 494 2, 895 72, 380 38, 055 897, 874 Molding compounds__..__ 45, 308 803, 445 7, 044 165, 080 52, 352 968, 525 Miscellaneous uses________ 221,819 | 4, 281, 434 64,472 | 1,311, 921 286, 291 5, 593, 355 

Total... 3, 630, 145 | 69, 902, 423 1, 620, 500 | 33, 827, 016 5, 250, 645 | 103, 729, 439 

Semisolid and liquid products 
of more than 200 penetra- 
tion: 

Flux for— 
Paving.____--____.__._.._. 378, 013 6, 621, 805 32, 600 743, 236 410, 613 7, 365, 041 Roofing.___..-.-.-.....--_| 918, 556 | 13, 501; 514 47, 165 900, 783 965, 721 | 14, 402, 297 Waterproofing.___________ 177 4, 808 2, 916 55, 258 3, 093 60, 066 Mastic__.-_______-_. 5, 179 101, 725 |... fee 5, 179 101, 725 Cut-back asphalts: 
Rapid-curing____.__._____ 759, 679 | 16, 130, 310 398, 672 8, 854, 470 1, 158, 351 24, 984, 780 Medium-curing.__________ 978, 532 | 19, 227, 638 160, 497 3, 572, 770 1, 139, 029 22, 800, 408 Emulsified asphalt and 
fluxes___.-_-_-_---__-.__ 43, 699 836, 906 81, 061 2, 139, 210 124, 760 2, 976, 116 Paints, enamels, japans, 
and Jacquers____________ 29, 620 840, 563 13, 305 281, 094 42, 925 1, 121, 657 Other liquid products__.__ 77, 805 1, 246, 785 |... |- 1 77, 805 1, 246, 785 

Total_____-----2 3, 191, 260 | 58, 512, 054 736, 216 | 16, 546, 821 3, 927, 476 75, 058, 875 

Grand total: 1948__.____| 6, 821, 405 128, 414, 477 2, 356, 716 | 50, 373, 837 9,178,121 | 178, 788, 314 
1947____._.| 6,855, 391 | 96, 731, 464 1, 880, 095 | 31, 137, 992 8, 735, 486 | 127, 869, 456 

—_--—_—————————————
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Sales of emulsified asphalt were higher in 1948 than in 1947. Petro- 
leum refineries sold 55,408 short tons (13,055,205 gallons) valued at 
$876,070 in 1947 and 124,760 tons (29,395,889 gallons) valued at 

$2,976,116 in 1948. In addition, 86,242,707 gallons valued at 
| $7,634,291 in 1947 and 102,815,746 gallons valued at $11,009,785 in 

1948 were sold by major industrial companies that purchased asphalt 
from petrolum refineries and manufactured it into emulsions. Accord- 
ingly, total known sales of emulsified asphalts and fluxes increased 33 
percent in quantity—from 99,297,912 gallons (421,433 tons) in 1947 
to 132,211,635 gallons (561,137 tons) in 1948—and 64 percent in 
value—from $8,510,361 in 1947 to $13,985,901 in 1948. 

Roofing manufacture made the second-largest demand for asphalt, 
absorbing 32 percent of the total sales of asphalt to domestic consumers 
in 1947 and 28 percent in 1948. Although sales of prepared roofing 
and asphalt siding reported to the Bureau of the Census decreased 15 
percent—from 74,240,000 squares in 1947 to 63,219,000 squares in 
1948—domestic sales of roofing asphalt and roofing flux combined 
decreased 8 percent—from 2,835,114 short tons in 1947 to 2,611,092 
tons in 1948. These figures do not include roofing asphalt and flux 
consumed by the refining companies in factories making prepared 
roofing and siding, owned by themselves or by affiliated companies. 

| | APPARENT CONSUMPTION 

| The period of high demand that had characterized 1940-47 con- 
tinued into 1948. The apparent average monthly domestic consump- 
tion of petroleum asphalt (including small quantities of imported lake 
asphalt and grahamite) was increased 6 percent—from 719,432 short 
tons (revised figure) in 1947 to 759,667 tons in 1948. Total apparent 
consumption was 8,633,181 tons (revised figure) in 1947 and 9,115,698 
tons in 1948. | | 

DISTRIBUTION BY RAIL 

Although the apparent domestic consumption of petroleum asphalt 
increased 6 percent from 1947 to 1948 and refinery sales to domestic 
consumers 5 percent, the tonnage of asphalt (natural, byproduct, and 
petroleum) terminated by class I railroads in the United States 
decreased 4 percent—from 7,063,978 short tons in 1947 to 6,764,934 
tons in 1948, according to the Interstate Commerce Commission. It 
may be noted, however, that railroad terminations of asphalt were 7 
equivalent to only 82 percent of the total apparent consumption of 
asphalt in the United States in 1947 and 74 percent in 1948 and that 
considerable quantities of asphalt were delivered to consumers by 
water, minor railroads, and motor trucks. Accordingly, the figures in 
the accompanying table do not present a complete picture of the 
consumption of asphalt by States. 

Of the total deliveries by rail, 54 percent in 1947 and 56 percent in 
1948 were set down in the populous area north of the Ohio and Poto- 
mac Rivers and east of the Mississippi River, although this area com- 
prises only 14 percent of the area of continental United States. In 
this area terminations of asphalt were 2 percent lower in 1948 than in 
1947. In the States lying south of the Potomac and Ohio, deliveries 
of asphalt were slightly less in 1948 than in 1947. Between the,;Mis-
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Asphalt (natural, byproduct, and petroleum) terminated by class I railroads in 
the United States, 1947-48, by States, in short tons 

[Interstate Commerce Commission, Freight Commodity Statistics] 

' Region and State 1947 1948 Region and State 1947 1948 

New England___.__-._-..-....| 191, 106 158, 518 || East South Central: 
——> |_ Kentucky._.-.-..--..-..-| 128, 606 114, 345 

Middle Atlantic: Tennessee_........--.....| 161, 601 226, 837 
New York. .._.----_-----| 282, 966 267, 246 Alabama................-| 109,068 72, 378 
New Jersey_-.-......-----] 85,977 69, 820 Mississippi..............-| 58,373 45, 044 
Pennsylvania._....._......| 765, 607 804, 884 | ______ 

Total.....-.------------|1, 134, 550 | 1, 141, 950 Total..-----------------|_ 457, 648 | _ 458, 604 
. West South Central: 

East North Central: Arkansas_......--.-.-----| 88,461 | 74, 505 
Ohio__...._.-------------- 1, 067, 766 1, 055, 879 Louisiana 989 166 175 980 

Indiana. .------....---...| 257,758 |” 254; 247 cvvsoeesecesacene| AGG, 
Mlinois..-2222227IT-} 643; 710 | 613,008 mklahoma....------------| 19,722 | 21, O46 
Michigan...-..-..--..----| 248,239 | 237,597 CXAS.------------------| 18%, 
Wisconsin........-------.| 249,423 | 273,392 —_—_|—_—_——_ 

ee Total.........-...-.-.--| 584,970} 423, 882 
| Total.........-.--------|2, 466, 896 | 2,434, 123 ——S 

: SS -T_———————_—_—_— Mountain: 

West North Central: Montana___._...--.......| 16,981 29, 819 
Minnesota............----| 213, 669 194, 411 Idaho__.--....-------....| 24,178 19, 955 
Towa..._......---..----.-| 76,739 | 83,647 Wyoming..-.......-.-.-.| 10,122 | 10,585 
Missouri____..-...-.-----] 157, 321 159, 552 Colorado...._......-.....| 82,359 81, 211 
North Dakota..._......-.} 32, 491 42, 754 New Mexico__.........-.| 44,460 58, 443 
South Dakota__._._.__-.- 50, 603 61, 744 Arizona_................-| 36,902 38, 068 
Nebraska.......--.......| 82310] 99,091 Utah.......--------------| 27,542 | 25,607 | 
Kansas......--...------..| 92,698} 90,988 Nevada............--.----| 30,335} 20, 020 

Total_......------------| 705, 831 732, 187 Total...................| 272,874 | 283, 708 

South Atlantic: Pacifie: 
Delaware_............-.-_| 12, 426 10, 007 chi 

Maryland.) 1,710} 18,842 |] Oregon aaa" “aaa | To 
istrict of Columbia. -__- , ; ; ’ ” Virginia. =< --n-nnennn-o—- 128, 185 124,178 California___............_] 395, 739 322, 063 

es ITginia-.~_-_------ ’ 114, 

North Carolina_._..--.---| 126,838 | 146, 111 Total_..-----.----------| 580,981 | 474, 598 
South Carolina_..........| 76,060| 86,875 SS = 
Georgia__.-.-------------_} 88, 534 85, 798 Total United States- -__|7, 063,978 | 6, 764, 934 
Florida_.-.....-.........-] 115, 278 70, 086 || Canada._-.------------------- 8, 423 11, 477 

Total.......-..-...-.---| 669,122 | 657, 364 Grand total_...........-|7, 072, 401 | 6, 776, 411 

.Sissippl River and the Rocky Mountains, railroad terminations of 
asphalt were 10 percent less in 1948 than in 1947; declines in Texas and 
Louisiana were partly offset by increases in Iowa, Missouri, the 
Dakotas, and Nebraska. In the Rocky Mountain States receipts of 
asphalt by rail were 4 percent larger in 1948 than in 1947. In the 
three Pacific States rail deliveries of asphalt were 18 percent lower in 
1948 than in 1947. 

FOREIGN TRADE? | 

Imports.—Imports of natural asphalt and bitumen into the United 
| States totaled 5,802 short tons valued at $242,526 in 1947 and 6,690 

tons valued at $181,018 in 1948. Imports of lake asphalt from 
Trinidad increased from 3,291 tons valued at $73,017 in 1947 to 4,667 
tons valued at $97,444 in 1948. Imports of grahamite from Cuba 
decreased from 466 tons valued at $11,364 in 1947 to 76 tons valued 
at $2,297 in 1948. Imports of 1,754 tons valued at $8,071 in 1947 
and 1,833 tons valued at $13,754 in 1948 were ascribed to the Nether- 
lands West Indies. 

Imports of solid petroleum asphalt increased from 183,365 tons 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce
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valued at $1,444,545 in 1947 to 247,176 tons valued at $1,898,767 in 
1948. Virtually all of the 1947 and 1948 imports came from the 
Netherlands West Indies. 

In addition, the United States received from the Netherlands West 
Indies 123,795 barrels (22,508 short tons) of liquid petroleum asphalt 
valued at $247,847 in 1947 and 191,880 barrels (34,887 tons) valued 
at $506,930 in 1948. | 

Exports.—The tonnage of natural asphalt, unmanufactured, ex- 
ported from the United States decreased from 23,902 short tons valued 
at $1,065,386 in 1947 to 13,682 tons valued at $559,462 in 1948. Of 
the 1948 exports, 42 percent went to Europe, notably to the United 
Kingdom, Sweden, Belgium, and the Netherlands. Canada received 
18 percent of the total and Mexico 23 percent. 

Exports of petroleum asphalt from the United States dropped from 
555,949 short tons valued at $14,207,963 in 1947 to 269,958 tons valued 
at $8,984,509 in 1948. The principal decreases were in exports to 
Kurope and to Australasia. On the other hand, more asphalt was 
exported to Far Eastern countries of Asia, except Malaya and China. 

Petroleum asphalt exported from the United States, 1946-48, by countries 

[U. S. Department of Commerce] 
eee 

1946 1947 1948 

country Short Short Short or ' or or 
tons Value tons Value tons Value 

North America: 
British Honduras............---.--...|  580| $15,679} 548] $21,525 se6| $35, 529 Canada... 222222] 6,260 | 322/259 | 8,207] 433,039 | 10,768 | 462, 199 
Canal Zone_.___-.-...------------ 8 151 3, 086 290 7, 635 364 11, 599 
Cuba-_.._..-- 22-2 ee 122 4,824 345 16, 375 97 6, 029 
Dominican Republic._.....___-..____- 12 344 | 1,195 4,118 735 19, 316 
Guatemala__.......--.22----- 2-88 650 14,1389 | 2,422 50, 862 | 1, 560 37, 903 
Honduras._.......---...-2-.------ ee 56 1, 187 217 7,373 681 30, 910 
Mexico... __---.---+---.----.-...-.....] 4, 588 67,163 | 18, 058 215, 476 | 10, 278 170, 871 
Newfoundland and Labrador......_..| 2, 040 48, 052 18 940 17 1, 230 
Nicaragua_--.-...-------2.---__-_ ee 158 4, 595 206 5, 786 614 36, 107 
Panama, Republic of..__...____._____- 18 536 501 12, 588 120 5, 171 Other North America....-----.-= 7] 586 | = 11,804] 622 16,780} 319 11, 382 

Total North America_..........._-_] 15,171 493, 708 | 27,629 792,497 | 26,419 828, 246 

South America: 
Argentina...............---.---.------| 328] 22,695 | 182 16, 622 90 9, 923 Bolivia..----.-.------------sssssseecfeeeeeee[eeee-----| 245 6,029] 383 12, 310 Brazil. 222222222224 | 13, 598"| 23,119 | 6877875 | 5, 741 200, 922 
Chile_______-2----2 eee e_--_| 5, 267 144,421 | 4, 534 135, 622 588 18, 821 Uruguay....-.-...._----------..-.-.-.| 3,610] 109,220 | 2599 79,472 | 6,697] 193, 292 
Venezuela._........ 22 -- 146 4,472 141 4,361 894 38, 748 . 
Other South America____..-..-_.____. 136 4, 546 §12 15, 964 76 3, 453 | 

Total South America.........-.....] 18,906 | 398,952 | 31,325 | 945,945 | 13,469 | 477,399 
Europe: - 

Belgium and Luxembourg..._._____._| 12, 726 355, 402 | 18,326 455,191 | 5, 545 203, 122 
Denmark.__..--....-.-.------------._| 5, 235 122, 016 30 1, 202 106 6, 011 France 22-2222 2222222222222L2 1721 7}126, 919 | 3, 298; 179 |177,138 | 4, 213°682 | 1,072 78, 783 Finland_.------2 2222222727727] a o76 |” 108; 335 | 1361 39, 395 55 2; 970 

. Greece......- 22 10 357 1 54 | 53, 106 2, 508, 199 Ttaly__. 220020222 2DLLLLITLIITLLILTT1| 44,743 | 1,012, 745 | 83, 448 | 2,309,958} 167 14,115 Netherlands. ------~----7_77777772777] “53493 | 7 136,868 |’ 931 25,662} 649 35, 026 Norway--...--....--------------.--..| 5,645] 147,935 | 14,452 | 408,970 | _ 7, 756 173, 969 Portugal... 222222 222222222222 LLL] 5,790} 162 782 | 287387 | 866,803 | 127084 | «377,141 Spain. 22222222 22ILLIIITLLIIIL | 24; 660 | 602,738 | 257160 | 550,762 | 27474 96, 201 
Sweden.____.-_.-...-..--...---_._-___.| 15, 671 407, 235 | 10, 637 276, 670 561 16, 377 Switzerland__------2-22_22222221-2777] 10,366 | 287/447 | 10,939 | 302,993 | 6, 004 182, 286 Other Europe____.-----.-----.--..--..| 1,605] 43,189 | 907 27,814 | "340 15, 744 

Total Europe........-...-----------|263, 139 | 6, 665, 228 |371,017 | 9,479,086 | 89,919 | 3, 709, 944
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Petroleum asphalt exported from the United States, 1946-48, by countries—Con. 

I I 

‘ . 1946 1947 1948 

Country Short Short Short or or or 
| tons Value ‘tons Value tons Value 

| | | | | 

Asia: 
Malaya, Federation of...------------- 204 $2,839 | 8, 416 $206, 996 | 5,135 $155, 922 

Ceylon__..--.------------------------| 1,110 22, 772 407 8, 820 933 24,779 

China._.___..__..---------------------| 24, 928 458, 841 | 11, 591 207,588 | 3,889 110, 080 

French Indochina.--------------------| 8, 764 131,957 | 1,859 40,442 | 12, 737 363, 082 

Hong Kong._-..----------------------- 2, 709 49, 011 672 18,470 | 3,529 115, 310 

India and Pakistan.-.---------------- 671 19, 512 | 12, 627 292,188 | 2,718 92, 853 

Indonesia__._-.-----------------------| 2,381 58, 562 | 15, 838 424,138 | 29, 910 831, 716 

Japan__...-.-------------------------- |---| een |e ee fea 1, 645 56, 192 

KOre@__ nee ee eee eee eee eee |--------]------------] _5, 704 148, 400 | 18, 959 554, 675 

Philippines, Republic of.-..-..------- 18, 621 446,779 | 10, 649 226, 211 | 24, 976 594,975 

Saudi Arabia.__...-------------------| 272 8,157 | 2,953 90,525 | 2,819 72, 709 
Thailand.._.-------------------------| 841 11, 937 519 11,232 | 1,604 58, 343 
Other Asia_....-.--------------------- 341 9, 868 276 8, 667 265 10, 765 

Total Asia.....---------------------| 60, 837 | 1, 220, 235 | 71, 511 1, 683, 677 |109, 119 3, 041, 401 

Africa: 
Algeria_.__._.------------------------| 3; 128 81,834 | 2,513 79,125 |__-.-.--|------------ 

Belgian Congo___---.----------------- 224 6, 464 110 6, 835 256 12, 421 

French Morocco-_--.------------------ 209 12, 723 |__-__----|------------ 959 76, 208 

French West Africa...-....-----------| 2, 268 68,420 | 1,260 47,272 | 4,419 189, 737 

Mozambique.____--------------------| 1,278 20,938 | 2,389 47,591 | 5,460 125, 926 

Tunisia..._.--------------------------| 4,470 107, 886_|.._.----|------------|--------|------------ 

Union of South Africa__....--...-----| 10, 693 212, 363 | 17,715 409, 136 |, 15, 438 406, 728 

Other Africa......--------------------| 1,848 51, 143 974 26, 335 80 4,337 

Total Africa....-.--..--------------| 24, 113 561,771 | 24, 961 615, 794 | 26,612 815, 357 © 

Oceania: 
Australia.......----------------------| 7,869 167, 785 | 14,014 359, 985 | 2,011 59, 546 

New Zealand____.--------------------| 10, 885 200,175 | 15, 372 327,988 | 2,409 52, 616 

Other Oceania._....------------------|--------|------------ 120 3, 041 |_.------|------------ 

Total Oceania___-....--------------| 18, 754 367, 960 | 29, 506 690, 964 | 4,420 112, 162 

Grand total...._..------------------|395, 920 | 9, 707, 854 |555, 949 14, 207, 963 |269, 958 8, 984, 509 

Sales of road oil by petroleum refineries in the United States 

decreased 12 percent in quantity—ifrom 6,958,000 barrels in 1947 to 

Production, receipts, stocks, consumption, transfers, losses, exports, and domestic 

sales of road oilin the United States in 1948, by districts, in thousands of 

barrels 
a 

Stocks Consump- 

Prod tion by Gales to 

+ tant roduc- . producers, | domestic 
District tion Receipts ! transfers, con- 

Jan. 1 Dee. 31 | losses, and | sumers 
exports 

| | 

East Coast_._-.------------------------ 174 130 26 32 105 193 

Appalachian_-_-.-..-----.--------------- 7 |.-.-------|----------|---------- 7 |---------- 

Indiana, Illinois, Kentucky, etce_-.------ 1, 913 187 21 72 149 1, 900 

Oklahoma, Kansas, and Missouri------- 511 428 13 7 26 919 

TexaS_._._------------------------------ 76 48 6 3 21 106 

Louisiana and Arkansas ---------------- 17 8 3 6 14 8 

Rocky Mountain.---.------------------- 1, 686 256 139 128 606 1,347 

California. -_---------------------------- 3,531 |_--------- 405 253 2, 041 1, 642 

Total: 1948__-.------------------- 7; 915 1, 657 613 501 2, 969 6,115 

1947_____------------------ 7,074 855 606 613 964 6, 958 

a 

1 Receipts from interindustry refinery transfers, imports, and transfers from stocks formerly not classed 

as road oil.
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6,115,000 barrels in 1948—but increased 4 percent in value—from 
$17,235,000 in 1947 to $17,870,000 in 1948. The principal decrease 
was in California; it more than offset increases in the Indiana-Illinois- 
Kentucky, etc. district, and in the Rocky Mountain district. Four | 
refining districts—Indiana-Illinois-Kentucky, etc., Oklahoma-Kan- 
sas-Missouri, Rocky Mountain, and California—together made 95 
percent of all road-oil sales in 1948, compared with 96 percent in 1947. 

Of the total sales of road oil to domestic consumers, 87,594 barrels 
valued at $243,545 in 1947 and 186,489 barrels valued at $698,172 in 
1948 were made from foreign petroleum, imported chiefly from Vene- 
zuela, Colombia, and Mexico. | 

Road oil sold by petroleum refineries to domestic consumers in the United States, | 
1947-48, by districts 

| 1947 1948 
District 

Thousand Thousand Thousand Thousand 
barrels dollars barrels dollars 

East Coast.._..-.----------------------eee eee 56 167 198 725 
Appalachian. _.......--.--.-------------------- 7 21 |__---_---___-- |e eeeee-e 
Indiana, Illinois, Kentucky, etc.--.------------ 1, 519 6, 480 1, 900 5, 670 
Oklahoma, Kansas, and Missouri..-..---------]| - 952 1, 916 919 2, 459 
Texas.....------ nnn nn-eeneee nen 176 409 106 363 
Louisiana and Arkansas-_--....-...-------------- 6 15 8 25 

~ Rocky Mountain.......-....--------.---------- 989 1, 987 1,347 3, 836 
California.........---.------------------------- 3, 253 6, 290 1, 642 4, 792 

Total... _-_-----------e ene eeeeeene eee 6, 958 17,235] 6, 115 17,870



Barit 
By JOSEPH C. ARUNDALE anp F. M. BARSIGIAN 

GENERAL SUMMARY 

OMESTIC mine production of 777,841 short tons of barite during 
1948 was short of the record established in 1947, although 

) well in excess of any other year on record, and the United States 
remained the world’s leading producer of barite. Consumption of 
894,309 short tons of barite was greater than during any previous 
year. Approximately 71 percent of the 799,848 short tons of primary 
barite ! sold or used by producers was consumed by the well-drilling 
industry. Sales to all other major consuming industries declined, — 
with the exception of a small increase in sales for rubber filler. Total 

' imports of 53,204 short tons of barite represented no appreciable 
change from the level of 1947. 

Salient statistics of the barite and barium-chemical industries in the United 
States, 1944-48 

1944 1945 1946 1947 1948 

Barite: . ‘ 
Primary: 
Produced..................short tons_- 515, 136 692, 330 725, 223 884, 219 777, 841 
Sold or used by producers: 

Short tons......-- 22-222 2 - eee 518, 617 696, 062 724, 362 834, 082 799, 848 
Value__......-.---.-.--............} $8, 558, 489 | $5, 348, 652 | $5,242 755 | $6,171,342 | $6, 693, 413 

Imports for consumption: 
Short tons..............------------] _ 67, 888 56, 894 44, 662 58, 222 53, 204 
Value._......-..-..-.-..-.---.--..-| $459,664 | $382,611 | $274,267 | $378,204 | $443) 515 

_Consumption..-.-..-....-short tons_.| 595,563 | 720,903 | 722,073 | 835, 818 894, 309 
Ground and crushed sold by producers: ! 
Short tons..........----.-.---.-..-----| _ 344,757 | 468,939 | 455,240 | 549, 965 631, 424 
Value. _....-..-..-.-.--2-.2..2.-.22..-] $5, 455, 835 | $7,519, 759 | $7, 208, 193 | $8,979, 400 | $11, 195, 365 

Barium chemicals sold by producers: 
Short toms......----.-.---------.------| __ _73, 591 68, 084 80, 871 72, 919 71,717 
Value__...-.-...-.........----.-.2--| $7, 740; 686 | $6, 493; 448 | $7, 003, 756 | $7,035,104 | $7, 028, 058 

Lithopone sold or used by producers: 
Short tons_..........-..-----.---------|_ 142,905 | __ 136,161 | 147,001 | __ 165, 024 140, 033 
Value. ...........-....-....-..-.----.- |$11, 208) 891 |$10, 645, 316 |$11, 840, 596 |$17, 382, 592 | $16,135, 976 

1 Although all barite is crushed before use in chemicals, barite used in chemicals is not included in the 
1945-48 totalsfor ground, In1944small quantities of crushed barite used by chemical producers are included. 

Arkansas remained the principal producing State, with Missouri 
a close second. Georgia and Tennessee continued to feel the effects 
of competition from crude barite imported from Nova Scotia. 

A sluggish demand for lithopone was reported during the latter 
part of the year. | 

1 The term ‘‘primary barite,’’ as used in this chapter, applies to barite as first offered to the trade, whether 
lump, crushed, or ground. Where ground barite has been reported to the Bureau of Mines as original 
production, an estimate of the value of the lump equivalent of the ground has been assigned to such tonnage. 
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On April 5, 1948, the Interstate Commerce Commission decided 

that the maintenance of lower rates on unground barite, not pre- 

cipitated or refined by chemical process, than on the same commodity 

in ground form was not justified by transportation conditions. The 

Commission also found that the rates on ground barite from Malvern, 

Ark., and on ground and unground barite from Mineral Point, Mo., 

and Cartersville, Ga., to certain destination areas were unreasonable. 
New maximum reasonable rates on ground and unground barite 

- were prescribed.’ 

DOMESTIC PRODUCTION 

The reduced demand for barite from the lithopone, glass, and 

chemicals industries during the latter part of the year was a particular 
depressant to the Georgia and Tennessee producers, who for some 

time have experienced strong competition in these markets in the Hast 

from imports of barite from Nova Scotia. Georgia producers reported | 

that operations at the end of the year had been greatly curtailed, and | 

Terinessee production continued a rapid decline. 
Barite production in the United States was reviewed.* 

Ground (and crushed) barite produced and sold by producers in the United States, 
1944-48 ! 

‘ " on -_ . 

y | Producti Sales 
ear roauction 

Plants | (short tons) 
Short tons Value 

a 
FY 19 344,377 | 344,757 | $5, 455, 835 | 
1-7 20 473, 749 | 468,939 | 7, 519, 759 
1946... 00-0 nen eee ee 3 456, 327 455,240 | 7, 208, 193 
1947... nn eee ee 23 552, 227 549,965 | 8, 979, 400 
C7: nn 23 630,808 | 631,424 | 11, 195, 365 

nn em 
1 Barite used in chemicals, although crushed before use, is not included in 1945-48 totals. In 1944 small 

quantities of crushed barite used by chemical producers are included. 

Arizona.—The Arizona Barite Co., which operates a mine and 

mill east of Mesa, Ariz., acquired a second property about 20 miles 

southwest of Aguila. ‘ Results of considerable development work at 

this new location are said to indicate that the deposit will prove 

large enough to justify installation of another mill. Present open- 

pit operations are producing approximately 50 tons of ore daily.* - 

Arkansas.—The Bureau of Mines issued a report describing 10 
barite deposits in Arkansas.° 

California.—Baroid Sales Division of National Lead Co. dismantled 

its Los Angeles grinding plant late in 1947 and transferred it to 

| Merced, Calif., where crude barite from its various mines was eround 
during 1948 for use in drilling mud. 

Idaho.—The Simplot Fertilizer Co. of Pocatello, Idaho, reported 

purchase of the Sun Valley Barite Co. Its barite deposit is near 

2 Report 270 I. C. C. 177, embracing No. 29224, Magnet Cove Barium Corp. v. Aberdeen & Rockfish 

Railroad Co. et al. and No. 29248, Thompson, Weinman & Co., Inc., v. Louisville & Nashville Railroad 

Co. et al. and No. 29250, Eversole-Maclay & Co. v. Aberdeen & Rockfish Railroad Co. et al. 

3 Harding, Albert C., Barite Production in the United States; Am. Inst. Min. and Met. Eng , Mining 

Technol., vol. 12, No. 4, July 1948, Tech. Pub. 2414, 6 pp. 
4 Mining World, vol. 10, No. 11, October 1948, p. 70. 
§ Jones, Thomas A., Barite Deposits in the Ouachita Mountains, Montgomery, Polk, and Pike Counties, 

Ark.: Bureau of Mines Rept. of Investigations 4348, 1948, 15 pp.
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Domestic barite sold or used by producers in the United States, 1946-48, by States 
eee 

1946 1947 1948 | 
State |] 

Short tons Value Short tons Value Short tons Value 

Arkansas 1___...._............| 288, 286 | $1,844,982 | 376,017 | $2,300,643 | 362,470 | $2, 899, 760 Georgia....---.-----.-..-...-.| 69,274 |” 686, 583 61,202 |’ 639, 865 62, 781 654, 959 
Missouri.._----..-----2- oe 270, 850 | 2, 168, 067 291,619 | 2, 405, 249 278, O71 2, 413, 802 Nevada....----------..--.----|  Q) @) 37,388 | "261, 168 (2) (2) 
Tennessee__..-_---.__..___--- 33, 595 272, 169 31, 476 285, 853 25, 818 275, 242 
Other States 3...._.._..-._-___- 62, 357 270, 954 36, 380 188, 564 70, 708 449, 650 

| ‘Total__........------.-| 724,362 | 5,242,755 | 834,082 | 6,171,342 | 799,848 | 6,693, 413 

? Included with ‘‘Other States.” 
$1946 and 1948: Arizona, California, and Nevada; 1947: Arizona and California. 

Hailey, Idaho, and the occurrence is such that the property is ame- 
nable to strip mining by benching. The barite as mined and shipped 
has a specific gravity of 4.05 to 4.15 and contains 84 to 88 percent 

| barium sulfate. Although there was no production from this operation 
during 1948, a small tonnage produced during 1946-47 was in stock. 
(This previously unreported tonnage has been included with the 1948 | 
production statistics.) | 

Missouri.—Barite deposits of central Missouri were described.6 A 
new producer in Missouri, R. E. Wood, recovered barite from tailings 

| from the lead-ore mill of the Fredericktown Lead Co. at Valles Mines. 
The Potosi Mining Co. discontinued operations at its mine near 

| Potosi, Mo., during the latter part of 1947 and was idle during 1948. 
: Nevada.—Kdwin L. Beck and partner mined and shipped barite from 

a deposit 25 miles south of Beowawe, Nev. The ore is trucked to 
Beowawe, from where it goes by train to the Yuba Milling Corp., 
Berkeley, Calif. Production was from an open-pit operation. Prep- 
arations are being made for mining two more deposits in the vicinity.” 
Baroid Sales Division of National Lead Co. reported the shut-down of 
its Sanders mine in Humboldt County, Nev. 

New Mexico.—The Royal Flush Mining Co. prepared to develop by 
tunnel a barite-galena-fluorite ore deposit in the Hansonberg mining 
district of the Oscura Mountains in New Mexico. Owners are con- 
sidering the possibilities of trucking the ore to the Blanchard Hanson 
mill at Hot Springs. Mudrite Chemical Corp. reports that it is 
developing a barite property near Hatch, N. Mex., and expects to be 
in production during the first quarter of 1949. 

North and South Carolina——North Carolina and South Carolina 
State geologic departments are cooperating with the Tennessee Valley 
Authority in surveying the barite deposits in the vicinity of Kings 
Mountain, S. C.° 
Tennessee.—The Tennessee Mining Co. discontinued operations at 

its mine near Del Rio, Tenn. 

6 Mather, W. B., Barite Deposits of Central Missouri: Am. Inst. Min. and Met. Eng., Mining Technol., 
vol. 11, No. 5, September 1947, Tech. Pub. 2246, 15 pp. 

7 Rock Products, vol. 51, No. 5, May 1948, p. 66. 
§ Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 132. 
* Rock Products, vol. 51, No. 3, March 1948, p. 72.
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Principal producers of barite in the United States in 1948 
a 

Mine or mill loca- 
Name and address tion (nearest town) — 

ARIZONA 
Arizona Barite Co., Box 926, Mesa......---....--------------------------------------}| Mesa. 

ARKANSAS 

Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif.] Malvern. 
Magnet Cove Barium Corp., Box 6504, Houston 5, Tex_--.---.---------------------- Do. 

GEORGIA 
B. R. Cain Mining Co., Emerson_.........-..-.-.-----------------------------------| Cartersville. 
New Riverside Ochre Co., Cartersville.............---------------------------------- Do. 
Paga Mining Co., Cartersville....-...---.----------.-------------------------------- Do. 

MISSOURI 
Apex Mining Co., Inc., Potosi.....-.-.---.---.-.------------------------------------}| Mineral Point. 
Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif_| Potosi. 

Do.___------- en eee nee eee eee eee eee ee----------}| Richwoods. 
Barite Mining Co., J. S. Detchemendy, Potosi_._._...-_..-.__--.-.----.-------------| Potosi. 
Barytes Mining Co., Potosi.-...-..-----------.-------------------------------------- Do. so 
Cadet Mining Co., Cadet__.........--.-----------_-_---_-----------------------------| Mineral Point. 
J. E. Carter Mining Co., Potosi.....-.----.----.-.-.--------------------------------- Do. 
Win. Craig Mining Co., Box 152, Cole Camp... -...-.-.-.-.--------------------------| Cole Camp. 
Degonia & Cole Mining Co., Potosi....._......--..._---_-------.-.-----.------------| Cadet. 
J. R. Dellinger, Potosi._.-......----.---------------.--------------------------------]| Potosi. 
De Soto Mining Co., De Soto____...------.--.----_-..----------------~--------------]| Richwoods. 
H. & P. Mining Co., Potosi_......-..-----.------------------------------------------] Old Mines. 
Fred Hornsey & Co., Potosi....-.-.--------------------------------------------------| Potosi. 
A. H. Long, Cadet.___...._-.----.------_-----_--------------------------------------]| Cadet. 
Midwest Mining Co., 2001 Lynch Ave., East St. Louis, I]_---.-.--------------------| Richwoods. 
Reynolds & Dickey Mining Co., Potosi......-.-----.--------------------------------| Blackwell. 
Lloyd Sestak, Henley_.........-.-_--_--_--------------------------------------------| Henley. 
Star Mining Co., Potosi_.......-....-------.-----------------------------------------] Old Mines. 
Superior Mineral Co., Cadet.......--------------------------------------------------| Cadet. 

Do...------- ne ne ene nnn ne een eee eee eee ee------| Richwoods. 
Terrace Mining Co., 450 Laurel St., St. Louis 12_....--..----------------------------| Potosi. 
Whaley & Scott Mining Co., Mineral Point_.......-.--------------------------------| Old Mines. 
R. E. Wood, Potosi....---.----.-----------------------------------------------------| De Soto. . 

NEVADA a, 

California-Nevada Barytes Mines, Division of the Glidden Co., 766 50th Ave., | Argenta. 
Oakland, Calif. 
D0... enn ee ee eee eee en en nee eee eee eee ene ene e---------------]| Tonopah. 

Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, Calif.| Dunphy. 
Yuba Milling Co., 300 Montgomery St., San Francisco, Calif. _-..-------------------| Beowawe. 

TENNESSEE . 

Clinchfield Sand & Feldspar Corp., 618 Mercantile Trust Bldg., Baltimore 2, Md_..-} Del Rio. 
Dellinger & Duckett, Athens_.......-.--.----.---------------------------------------| Athens. 
Sweetwater Mining Co., Sweetwater.___-.._--_-..-----------------------------------| Philadelphia. 
B. C. Wood, Sweetwater_....------------------ .-------------------------------------]| Sweetwater. 
L. A. Wood, Sweetwater......--.---------------------------------------------------- Do. 

‘CONSUMPTION, USES, AND STOCKS 

The distribution of consumption of barite in the United States in 
1948 was reported as follows (1947 in parentheses): For well drilling, 
565,249 short tons (467,350); for lithopone, 153,987 (167,321); for | 
chemicals, 100,038 (107,267); for glass, 23,580 (33,641); for paint filler, 
22,000 (29,000); for rubber filler, 18,000 (17,000); and for other 
purposes, including grinding losses, 11,455 (14,239); total, 894,309 
(835,818). These figures include both foreign and domestic barite. 
Consumption of barite during 1948 was the greatest on record. Since 
both sales by producers and consumption were greater than produc- 
tion, it is evident that a considerable tonnage was withdrawn from 
both producers’ and consumers’ stocks. Most of the increase in 
consumption was occasioned by increased activity in well drilling in
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which barite is used as a weighting agent in drilling muds. More and 
more wells are being drilled to increasingly greater depths. This use 
of barite was about 21 percent greater than in any previous year. 

| . Consumption of barite in lithopone was sharply reduced during the 
latter part of the year as the supply situation in titanium dioxide 
was eased *° and that material was substituted more widely for litho- 
pone as a pigment in paints. 

Crude barite (domestic and imported) used in the manufacture of ground barite 
and barium chemicals in the United States, 1944-48, in short tons 
a | 

In manufacture of— In manufacture of— 

Year Total ‘Year Total 
Ground | Litho- | Barium Ground | Litho- | Barium 
barite ! pone chemicals barite ! pone j|chemicals 

1944______| 360,045 | 134,597 | 100,921 | 595,563 || 1947.___.] 561,230 | 167,321} 107,267] 835,818 
1945__..._] 482,442 | 139,288 | 99,173 | 720,903 || 1948.____| 640,284 | 153,987 | 100,038} 804,309 
1946__..._| 465,468 | 154,166 | 102,439 | 722 073 

SSSA SSS US SV SSS 

1 Includes some crushed barite. 

Ground (and crushed) barite sold by producers, 1946-48, by consuming industries 
a 

1946 1947 1948 

: | industry Percent Percent P b ercen ercen ercen 
Short tons of total Short tons of total Short tons of total 

Well drilling...........-.-.-.....-_.] 372, 610 82 467, 350 85 565, 249 90 
Glass__.....----------------------_- 29, 181 6 33, 641 6 23, 580 4 
Paint...._.......---------------- 26, 000 6 29, 000 5 22, 000 3 
Rubber_______.__----------------_-- 20, 000 4 17, 000 3 18, 000 3 

| Undistributed_._...--_----_-----__- 7, 449 2 2, 974 1 2, 595 (1) 

Total.........------.---.---.-] 455, 240 100 549, 965 100 631, 424 100 
$$$ 

1 Less than 0.5 percent. 

Lithopone sold or used by producers in the United States, 1944-48 
om 

1944 1945 1946 1947 1948 

Plants_...--..--------------~---- 8 8 8 8 8 
Short tons.......--.....-------_- 142, 905 136, 161 147, 001 165, 024 140, 033 
Value__-.--.----.---------------| $11, 208, 891 | $10, 645,316 | $11,840,596 | $17,382,592 | $16, 135, 976 

eee 

Lithopone sold or used by producers, 1946-48, by consuming industries 
eee 

. 1946 1947 1948 

Industry P P t P t 
ercent ercen ercen Short tons of total Short tons of total Short tons of total 

Paints, enamels, and lacquers__.__-.- 128, 279 84 134, 830 82 104, 441 75 
Floor coverings and textiles__._-.__- 15, 167 10 17, 469 10 20, 859 15 
Rubber.___..--._-----.---- eee 1, 607 1 3, 085 2 4,192 3 
Other.___...-...----222---2 ieee 6, 948 5 9, 640 6 10, 541 7 

Total_......---.--------------|. 147, 001 100 165, 024 100 140, 033 100 
eee 

10 Oil, Paint and Drug Reporter, vol. 154, No. 15, Oct. 11, 1948, p. 75.
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Barium chemicals produced and used or sold by producers in the United States, 
1944-48, in short tons 

Used by Sold by producers 3 
producers ! 

Chemical Plants | Produced | in other 

oan ,| Short tons| Value 

Black ash: 4 
1944... eee 17 153, 624 153, 573 371 $16, 316 
1945__ 2... 15 149, 871 149, 203 257 10, 490 
1946__.-------------- eee 15 163, 131 162, 889 505 22, 876 
1947__...------------- + ---- 15 173, 385 172, 987 248 15, 888 
1948... ..-_. ~~ 16 152, 383 151, 509 459 31, 442 

Carbonate (synthetic): 
1944___.-_- eee 5 37, 911 27, 551 9, 313 467, 288 
1945__....--.--------------------- ee 5 40, 689 25, 139 15, 287 905, 402 
1946__.-.--.--- + eee 5 43, 611 21, 569 21, 700 1, 313, 233 
1947_.._-..--.---.----------------------- 5 | 46, 761 20, 767 25, 985 1, 739, 144 
1948___._-_-. 2-2-2 5 43, 227 16, 588 27, 482 1, 927, 599 

Chloride (100 percent basis): 
1944... 02 ee 3 17, 183 5, 766 11, 446 955, 571 
1945__.__--------------------- eee 3 14, 766 4, 743 9, 562 831, 072 
1946__.--.---.--------------------------- 3 16, 037 4, 974 10, 821 927, 155 
1947__._.---.-..----- ee -- 4 14, 133 3, 984 9, 867 986, 958 
1948__.___-_....-.-.-----_--------- ee 4 14, 244 4, 432 8, 998 964, 311 

Hydroxide: 
1944______- eee eee 3 2, 462 98 2, 429 244, 072 
1945... eee 3 2, 334 123 2,135 242, 124 
1946_...--------- eee 3 . 8,024 585 |. 2, 503 320, 474 
1947. ..---- eee 4 5, 774 568 4,910 787, 711 
1948__._.--.-..-------------------------- 4 5, 030 92 4, 849 809, 589 

Nitrate: 
1944... eee 3 11, 160 j------------ 11, 333 2, 066, 976 
1945___..-.-..----.---------- 2 eee 2 (5) wenn ua------ (5) (5) 
1946. ..-.-.-.-.------------- +--+ eee 1 (5) wanneee eee (5) (°) 
1947_...---_.-- eee 1 (8) enon neneeeee (5) (5) 
1948__.__....-.---------- eee 2 (5) wenn nen e nee (5) (5) 

Oxide: 
1944... 2. 3 4, 748 4, 638 84 19, 158 
1945.2... eee 3 6, 253 5, 965 260 52, 057 
1946. ._.---.--.-_-----------------------e 3 6, 507 6, 105 375 64, 522 - 
1947_.2 2. eee 3 7, 318 6, 865 378 74, 320 
1948... 3 7, 247 6, 449 577 127, 716 

Sulfate (synthetic): 
1944... 0. eee 8 30, 804 18, 720 11, 340 790, 366 
1945.2 eee 8 30, 822 17, 602 12, 856 922, 902 
1946____.__- eee 8 34, 171 16, 956 18, 791 1, 330, 651 
1947__._._._-_-..-_--------.------------- 8 27, 353 10, 980 16, 086 1, 302, 869 
1948. ._...-_.-..-_---.-------------------- 7 22, 733 (5) (5) (5) 

Other barium chemicals: 6 
1944__.__......______------------------e- (7) 30, 111 2, 904 27, 275 3, 180, 939 
1945... eee (7) 36, 428 4, 405 27, 727 3, 529, 401 

~ 1946.0 ee eee (7) 28, 880 4, 395 26, 176 3, 024, 845 
1947__...-------- eee eee} 21, 107 4, 092 15,445 | 2, 128, 214 
1948__.___-- eee (7) 13, 469 8 15, 443 8 29,352 | 8 3, 167, 401 

Total: 9 . 
1944.2 eee 22 ji. fu ee----e--- 73, 591 7, 740, 686 
1945... eee 19 |---| eee 68, 084. 6, 493, 448 
1946. 2.222 ee eee 19 f_--u fl 80, 871 7, 003, 756 
1947.22 eee 20 |..---.-----]------- ee. 72, 919 7, 035, 104 
1948._.....---..-------------- eee 20 j_.-.---.-___|-------a---- 71, 717 7, 028, 058 

1 Of any barium chemical. 
2 Includes purchased material. . 
3 Exclusive of purchased material and exclusive of sales by one producer to another. 
‘ Black-ash data include lithopone plants. 
§ Included with ‘“‘Other barium chemicals.”’ ; 
6 Consists mostly of titanium dioxide-barium sulfate pigments, with small quantities of barium acetate, 

chromate, nitrate, perchlorate, peroxide, and sulfide. Specific chemicals may not be revealed by specific 
years. 

7 Plants included in above figures. 
8 Also includes barium sulfate (synthetic). 
9 A plant producing more than 1 product is counted but once in arriving at grand totals, 

Prices of crude barite, witherite, and most barium chemicals in 1948 
remained practically unchanged from the previous year. Ground 
barite was moderately increased in value. 

883326—_50——_12
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Crude.—The December 30, 1948, issue of E&MJ Metal and Mineral 
Markets quoted the following prices for crude barite, f. o. b. mines: 
Georgia, crude, $11.50-$12.00 per long ton; Missouri, crude, minimum 
94 percent BaSO,, less than 1 percent iron, $9.50; 93 percent BaSO,, 
$9.00—-$9.25, f. o. b. mines. 

Ground.—In December the price of water-ground barite in paper 
bags, carlots, St. Louis, was advanced to $35.05 a ton (an advance of 
$1.75 a ton), according to Oil, Paint and Drug Reporter. Well- 
drilling grades of ground barite averaged $16.80 a short ton, bulk, 
f. o. b. mine, according to reports of grinders to the Bureau of Mines. 
Witherite.— Witherite (barium carbonate) showed no price increase 

, and was quoted in 1948 at $65 per ton, air-floated, carlots; $73 on less 
than a carload. 

Range of quotations on barium chemicals, 1946—48 

[Oil, Paint and Drug Reporter] 

1946 1947 1948 

Lithophone: 
Ordinary, bags, at New York____._.......pound_.| $0. 0414-$0. 05 $0.05 -$0.06 | $0.06  -$0. 0636 
Ordinary, barrels, at New York-_____._._...do___. .0444- .05%4 .0544- .06%4 (1) 
Titanated, bags......_....-_.-.._---_-__....-do___- .056 - .0634 .0634- .0734] .0784- .0814 
Titanated, barrels_..._....._.____-_____.---do__-_. .0585- .07144 .0734- .08 (4) 

Barium carbonate, precipitated, bags, carlots, works 
short ton_.| 60.00 -70.00 60.00 -75.00 | 67.50 —-8&0.00 

Barium chlorate, 112-pound kegs, works______pound_. .274%- .31 .254- .31 .2544- .31 
Barium chloride, technical, crystals, bags, carlots, 
works__.......-.......---.-.-.._..__._._-short ton_. 2 75. 00 80.09 -85.00 | 85.00 -90.00 

Barium peroxide, drums, carlots, works_......pound- .10 10 - .1%)) «611K C= ‘212 
Barium hydrate, erystals, bags, works..........do_...} 7.06 - .074%4 .08 - .09% .09 - .091% 
Barium nitrate, barrels, carlots, works_.._...._._.do_-_-_- .09%- .11% .09%- .1114 11% 
Blanc fixe (dry): 

-  Direet process, bags, carlots, works._-_-short ton_. 70. 00 70.00 -85 00 85. 00 
Byproduct, bags, carlots, works___-.........do___- 60. 00 60.00 ~72.50 | 72.50 -77. 50 

1 Not quoted for entire year. 
2 For material in barrels. 

FOREIGN TRADE" 

Barite.—Imports of crude barite were at about the same rate in 1948 
as the previous year. Canada continued to lead as a source of im- 
ports—principally to eastern lithopone and chemicals producers. 
Increased imports from Mexico went mostly to western and south- 
western well drilling. For the first time since before World War II, 
Italy shipped a sizable tonnage to the United States. 

A reduced import duty of $3.50 per ton of crude barite became 
effective January 1, 1948, as a result of the General Agreement on 

| Tariffs and Trade, signed at Geneva October 30, 1947. 
The Office of International Trade announced December 2 that, in 

view of the increased domestic supply of lithopone, no fixed export 
quotas were established for the fourth quarter of 1948. Accordingly, 
applications for licenses to export these commodities could be sub- 
mitted to the OIT at any time during a calendar quarter.” 

Following the announced intentions of the Government to negotiate 
trade agreements with 11 additional countries at Geneva in April 
1949, hearings were held concurrently before the Tariff Commission 

11 Figures on imports and exports complied by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 

12 Oil, Paint and Drug Reporter, vol. 154, No, 23, Dec, 6, 1948, p. 3,
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and the Committee for Reciprocity Information. The hearings before 
the Tariff Commission were intended to develop the ‘“‘peril point’’ 
below which tariffs cannot be reduced in the new agreements if injury 
to domestic industry is to be avoided. The CRI hearings were held 
to gather the views of industry on the possible effect of further cuts 
in duties on domestic industry. 

Protests against any further reductions in tariffs on barite ore and 
barium products were heard from a number of industry representatives, | 
They said that the present duty of $7.50 a ton on ground, white barite 
is not adequate to protect the domestic industry, and any further 
reduction would virtually turn the eastern market for this material 
over to the importers. The domestic product, they said, is undersold 
on the world market by as much as $20 a ton. Italy, it was stated, 
recently offered a small shipment in the United States at a price $7.54 
under the domestic price; and, while it was of a lower grade than the 
domestic product, it could be used for paint pigments, inks, and certain 
other purposes for which the domestic product is sold.¥ 

Barite imported for consumption in the United States, by countries, 1944-48 

. [U. S. Department of Commerce] 

1944 1945 1946 1947 1948 

Short Short Short Short Short ‘tons. | Value | ‘tons Value | tons | Value | ‘tons | Value | tons | Value 

Crude barite: 
Brazil.__..-_.-- 2 $25|__._--__|_.-----_--]------__].--_._..|.-------]_--------|--------|-------- 
Canada_._._--.-| 67, 126] 456,088! 49, 487/$327, 242) 44, 109/$268, 839) 48, 364/$355, 349] 39, 877/$359, 161 
Cuba_ ._____-_-|_..-----]------_-] 2,307] 29, 417)......._]_-_--.-._]--------|--------|--------]-------- 
Italy._....--_-_]..--_-_-__|------_u|-------j-------_|--------]-------- 2 40 5,601) 51, 257 
Mexico___.__-_- 760} 93, 551 5,100] 25, 952 553 5,428] 4,856] 22,905 7, 726| 33, 097 

Total crude 
barite.._.__| 67,888] 459,664] 56,894! 382,611} 44,662} 274,267} 53, 222] 378,294) 53, 204) 443, 515 

Ground barite: 7 
Canada. -_.____- 6, 660] 176, 287 1 15|_--.-____|_---__-_].-------]--------]--------|-------- 
Cuba .______--- 5,304] 67,630]...._-__]..--.-_-]--------|--------|--------]--------]|--------|-------- 
Greece_________]___-_-__|_------_-|--------]--------|--------}--------]--------]--------| @ 11 

Total ground 
sagem | 11, 964 so 1 ff (1) 11 . 

a 
1 Less than 1 ton. , 

Witherite.—All imports of witherite came from Great Britain. 

Witherite, crude, unground, imported for consumption in the United States. 
194448 ! 

[(U. S. Department of Commerce] 
a 

Year | Short tons | Value? | Year | Short tons | Value? 

1945_..- eee 896 $26, 736 1947 eee 739 $25, 757 
1946_..-....-..-.---------- 1,107 | 31,599 |) 1948.22 2,470 | 94, 809 

ee ees Ee 

1 No transactions during 1944. 
2 Valued at port of shipment. 

. 13 Oil, Paint and Drug Reporter, vol. 154, No. 24, Dec. 18, 1948, p. 61.
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Barium Chemicals.—Exports of lithopone were only slightly less 
than in the record year of 1941. 

Lithopone exported from the United States, 1944-48 

[U. S. Department of Commerce] 
eee 

Short Value Short Value 
or : or Year tons |. *(*WL=asisss er tons | = SS tOYsS—( tst~<CS~S~™S 

Total Average Total Average 

1944. __.._.........] 11,551 | $1,107,430 | $95.87 || 1947..._._.....---| 13, 652 | $1,784,414 | $130.71 1945. -_-_--_- "| 11,576 | 1) 049, 961 90.70 || 1948.-_-._...__-] 21,015 | 2,972,912 141. 47 1946. -22222---2-77-] 9,651 |” 888, 555 92. 07 
mt 

. Barium chemicals imported for consumption in the United States, 1944-48 

. [U. S. Department of Commerce] 
a 

 — 

. . : Barium Other barium Lithopone Barium nitrate hydroxide compounds 

Year | | | 
| 3 Value Short Value Short Value Short Value 

1944.2 ieee eee eee feeeee ee [eee ne [eeeeeeefe--e--| 98 | 97,892 [| 1945_. 2202298 $7 |--------|--------| 35 | 3)091 |-.-..-.-|-.._-- 1946.02} ooo} 58 IPL cee 1947-02222} ne} 66 | $0,511 |_....--.|_..-..-- 6 | $1,916 
1948__ 22. eff. 141 | 17,492 |---| 2 lle il 3, 771 

TECHNOLOGY 

| The Bureau of Mines published a report on dressing barite ores from 
New Mexico, Missouri, and Arkansas." 

The Clinchfield Sand & Feldspar Co., Baltimore, Md., is making 
laboratory tests to develop processing methods for economical recovery 
of barite from low-grade deposits in the area of Kings Mountain, S. C., 
which previously yielded barite only by hand picking.” The company 
has a processing plant at Kings Creek, S. C., where ore from Tennessee 
is treated. | 

An article was published describing conversion of barite to barium 
carbonate by a process involving the solution of barite in fused sodium 
chloride, separation of insoluble impurities by settling and decanta- 
tion, addition of sodium carbonate to the melt followed by slow cooling, 
and separation of the barium carbonate by leaching out the other 
salts. It is claimed that this procedure has the advantage over the 
preparation of barium carbonate from barium sulfide of yielding a — 
barium carbonate free from objectionable sulfur compounds. 

__ An article was published describing the production of blanc fixe 
from barite by a process involving solution of barite in molten salt; 
separation of impurities by settling; decolorizing the traces of impuri- 

4 Fine, M. M., and Kennedy, J. S., Investigation of Ore-Dressing Methods for Barite Ores From New 
Mexico, Missouri, and Arkansas: Bureau of Mines Rept. of Investigations 4280, 1948, 31 pp. 

1s Rock Products, vol. 51, No. 3, March 1948, p. 73. 
16 Booth, Harold Simmons, and Pollard, Elisha Frederick, Reactions in Inert Fused Substances, Con- 

version of Barytes to Barium Carbonate: Ind. Eng. Chem., vol. 40, No. 10, October 1948, pp. 1983-1986.



| BARITE 173 

ties left; quenching the melt in water; and washing, filtermg, and dry- 
ing the product.” 

A report was published on German practice in the manufacture of 
barium compounds.® 

Australia.—The treatment of barite from South Australian deposits 
is being undertaken by the Adelaide Chemical Co., Ltd., which is 
constructing a new plant at Port Adelaide for manufacture of barium 
sulfate, chloride, and carbonate.” 

World production of barite, 1943-48, by countries, in metric tons ! 

{Compiled by Helen L. Hunt] 

Country ! 1943 1944 1945 1946 1947 1948 

Algeria......-....------------------------] 2, 988 1, 340 2,880 | 14,240 | 23, 692 16, 681 
Argentina..............-----.-------------| 11,009 | 14, 405 8,585 | 10,000 | 235,000 (3) 
Australia. -------------------------------- 4, 610 4, 487 3, 502 7, 708 5, 500 (3) 
Austria._...---.------------.------------- (3) (°) (3) 808 2, 007 3, 842 
Belgium._...-.-.------------------------- 170 300 |_-.-..---- (3) weeneeenne (3) 
Brazil_...... 2-2-2 eee (3) 282 617 10, 326 13, 971 2 10, 000 
Canada.___.__--------- 2 eee 22,202 | 107,700 126, 632 109, 242 | 116, 731° 86, 608 
Chile. _......_.-----.-----2-2-------------| 1,500 1, 606 3, 097 3, 752 2, 546 (3) 
Colombia...._....-.-.--------..---------- (3) (3) (3) (3) 2 2,800 120 
Cuba (exports)..-.-.------ eee 3, 158 8, 219 2,094 |_._..._-__]_----_--_-_}e--ee ee 
Egypt_._--- 2---eeee 76 59 54 |__.--.--_- 167 j__-----_ . 
France_......--------------------,--------| _18, 290 9, 575 13, 795 34, 570 50, 275 (3) 
Germany.....-...--.-.---- 1-2 ..---_.] 373, 672 | 2 330, 000 (3) 4 45,736 | &35, 000 § 41,000 
Greece... __.-------------------------------|----------|----------|----------]----------] 2720, 000 18, 706 

India_.._.-.---2 eee 9, 002 15, 545 25, 051 29, 558 24, 700 6 15, 425 
Treland_.-...-..--------------------------| 5,483 | 10,519 | 16,714] 13,557] 12,904 (3) 
Italy_......--....-.-------.-.-------------}| 31, 271 24, 163 11, 935 24, 861 65, 798 2 56, 000 
Japan_......-_..----------__--.-.-------..| 715,642 | 712,049 77, 540 581 907 3, 334 ” 
Korea.........------.-------------.-----.-| 10, 099 5, 640 {_--. 2-2. £100 21,000 (8) 
Palestine. ......-..- 2-22 ef] ee 23 3 (3) (3) 
Peru_..__-------------------------e-ennee-|----------| 2, 352 4, 240 (3) 27, 000 (3) 
Portugal___.__.....----------------------- 1 70 |_.-------- 204. 1, 211 (3) 
Southern Rhodesia. -..._.-_---.----__---- 1, 256 |. 14 |_--_--e 173 18 51 
Spain____.--.---- eee 6, 309 7, 491 9, 877 12, 245 21, 028 15, 968 
Swaziland..._..-__._--- 2 fee} 79 224 172 98 
Sweden.___..-....-..-.--.----------------|----------]---------- 1, 250 505 1,319 (3) 
Switzerland__.._.._..--.-..- 22-222 a Lee 268 233 |.- 2. ...--]-------~-_]----------]---2 aoe. 
Tunisia... ee 72 76 |] 68 408 470 230 
Union of South Africa... 222-2 2, 740 3, 201 2, 222 2, 326 2, 672 1, 734 
United Kingdom 9____--....-..--_---____-.-} 102,736 | 100, 422 94, 711 112, 705 96, 267 (3) 
United States_.._.....-.---..-_---_._._-__| 389,451 | 467,321 | 628,068 | 657,908 | 802, 146 705, 642 

Total 0.220 fl, 014, 000 |1, 129, 000 }1, 266, 000 |1, 094, 000 |1, 346, 000 | 1, 207, 000 

1In addition to countries listed, barite is produced in China, Czechoslovakia, Mexico, Norway, U. S° 
yards) Yugoslavia, but data on production are not available. (No production in French Indochina, 

2 Estimate. . 
3 Data not available; estimate by author of chapter included in total. 
4 Excludes British zone. . 
8’ Excludes British, French, and Soviet zones. 
6 Exports. 
7 Preliminary data for the fiscal year ended March 31 of year following that stated. 
8 South Korea only. 
9 Includes witherite. 
10 Estimated by author of chapter; excludes estimates for countries listed in footnotes 1, 4, and 5, 

17 Booth, Harold Simmons, Pollard, Elisha Frederick, and Rentschler, Mahlon Jacob, Reactions in Inert 
Fused Substances; Production of Blanc Fixe from Barytes: Ind. Eng. Chem., vol. 40, No. 10, October 1948, 
pp. —1982. 

18 Nobis, Alfred, Manufacture of Barium Compounds: British Intelligence Objectives Subcommittee 
Rept. 1766, item 22, 1948, 4 pp. 

19 Echo des Mines et de la Métallurgie, No, 3397, June 1948, p. 123,
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' Canada.—Shipments of crude barite to the Cleveland area of the 
United States were expected to be started by Woodhall Mines, Ltd., 
in early 1948. The material will be produced from the company’s 
560-acre property in Langmuir Township of the Porcupine district. 

| The company planned to erect a modern processing plant at Whitby, 
Ontario, during 1948 to process the ore being shipped out by rail from 
Connaught Station. The underground workings at the Langmuir 
property were being reopened, and development work at the two | 
“open” ends of the 60-foot level was to be continued from where the 
operators left off. The No. 1 vein was exposed for 2,500 feet on the 
surface; an adit tunnel has already been driven 200 feet along that 
vein. In the summer of 1947, 1,200 tons of high-grade barite was 
stockpiled, but none was shipped out or exported. A _ successful 
financing program provided funds on hand considered enough to 
cover plans for development work and construction of the initial 
processing unit.” | 

Output of barite at the quarry at Walton, Nova Scotia, owned by 
Canadian Industrial Minerals, Ltd., totaling 131,190 short tons in 
1947, was the largest in the history of the company. During 1947 a 
crosscut was driven at the 270-foot level of the shaft, and a raise was 
carried up to the quarry floor. Output by this method approximates 
2,200 tons per week in addition to the regular open-cut production. 

Investigations of the barite deposits on the east side of Lake Ainslie 
were discontinued temporarily in 1947 by the Provincial Department : 
of Mines and were to have been resumed later, possibly in the fall of 
1948. It is understood that the Department was concentrating on 

| investigation of the fluorspar deposits and that therefore the equip- 
ment necessary to continue the barite investigation was not available.”! 
Diamond drilling was begun on what may be Nova Scotia’s second 

replacement deposit of barite ore.. The first is the Walton ore body 
brought into production several years ago by the Springer, Sturgeon 
subsidiary, Canadian Industrial Minerals, Ltd. With the exception 
of these two, all the other known occurrences of barite in Nova Scotia 
consist of irregular veinlets and fissure fillings. 

Maritime Barytes, Ltd., holds property 7 miles east of the village 
of Brookfield. A geophysical survey was successful in tracing the 
favorable contact. The drilling is being done under the usual ar- 
rangement whereby the Nova Scotia Department of Mines provides 
the drills, the company paying the operating expense. The company 

| controls a second barite deposit at Upper Brookfield in an outlier off 
the main contact. Diamond drilling here has indicated 50,000 tons 
of barite ore that can be mined cheaply by open-cut quarry methods. 
Plans are being considered to install a process of mechanical separa- 
tion to bring this deposit into production as soon as possible.” 
Germany.—It was reported that Sachtleben A.-G., Germany, has 

been granted permission to double production of lithopone in 1949 at 
its Homberg works. The plant will then be operating at more than 
50 percent of capacity.” 

2 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 25. 
21 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 25. 
2 Northern Miner (Toronto), vol. 34, No. 14,. June 24, 1948, pp. 17, 21. 
2 Oil, Paint and Drug Reporter, vol. 154, No, 15, Oct. 11, 1948, p. 75.
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India.—A process for manufacturing barium chloride from barite 

and magnesium chloride has been developed at the university depart- 

ment of chemical technology, Bombay. The method involves roast- 

ing barite with wood charcoal, powdering the resulting mass, and 

heating the pulverized material with 46 to 47 percent magnesium 

chloride solution. The process, it is stated, yields a low-cost barium 

chloride suitable for the removal of sulfate impurities in brine. Sulfur 

is obtained as a byproduct. The commercial possibilitics are being 

investigated.” 
Large deposits of barite occur in Dhone taluk (Kurnool district), 

Pulidendla taluk (Cuddapah district), and Tadpatri taluk (Anatapur 

district). ‘The mining methods are primitive. A Bombay firm re- 

cently erected pulverizers for powdering barite (300-mesh). Annual 

production is estimated at 20,000 to 30,000 tons.” 
Indonesia.—Three occurrences of barite are known; however, the 

| two in Java are so small that they are not considered to have value. 

A third deposit, in southwest Borneo, has not yet been fully explored 

| but may be workable on a small scale.” 
Union of South Africa.—Barite is mined by two producers in the 

Barberton district, Transvaal, and ground material in gray, midwhite, 

and superwhite can be supplied.” 
United Kingdom.—Laporte Chemicals, Ltd., of Luton, announced 

that they expected to begin production of barium chloride near the | 

end of 1948 in its plant being erected at the Barnsley works of its 

subsidiary, John Nicholson & Sons, Ltd. It was expected that this 

plant will be large enough to meet the home trade requirements, with 

perhaps a supply available for export. The closing down at the 

beginning of 1948 of this department of the Athole G. Allen Co. 

created a scarcity of barium chloride and increased dependence on 

continental supplies. Domestic barite is considered adequate to sup- 

ply all foreseeable needs.” 
The Bridford mine of the Devonshire Baryta Co. is producing barite, : 

using jigs and tables for concentration. Elsewhere in the country. 

a number of small mines are also producing barite.” 

4 Chemical and Engineering News, vol. 26, No. 30, July 26, 1948, pp. 2220-2222, 

23 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 22. 

26 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 26. 

27 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 29-30. 

28 Chemical Age (London), vol. 59, No. 1529, Oct. 30, 1948, p. 592, 

29 Mining World, vol. 10, No. 11, October 1948, p. 49.



| Bauxite 
By RICHARD H. MOTE ann HORACE F. KURTZ 

GENERAL SUMMARY 

OMESTIC mine production of crude bauxite increased for the 
DD third consecutive year in 1948 and totaled 1,724,437 long tons 

(1,457,148 tons, dried equivalent), a gain of nearly 21 percent | 
over the 1947 output. Mines in Arkansas supplied 96 percent of the 
1948 total. 

Imports of bauxite in 1948 surpassed the previous record established 
in 1947, increasing 37 percent to 2,488,915 tons. Receipts from 
Surinam constituted 82 percent of the total in 1948, compared with 
91 percent the preceding year. Exports of bauxite and concentrates, 
chiefly to Canada, decreased for the fifth successive year and totaled 

| 54,113 tons. 
Bauxite consumption in the United States totaled 2,725,140 tons 

(dried equivalent), 6 percent higher than the 2,564,442 tons used in 
1947. Of the total for 1948, about 84 percent was consumed at 
alumina plants. 

Salient statistics of the bauxite industry in the United States, 1989-43 (average), 
and 1944-48 

: Gavorags) | 1944 1945 1946 1947 1948 

Crude ore production (dried equiv- 
alent)......---.---.----long tons.-| 2, 117, 296| 2, 828,724] 981,009] 1, 104,054| 1, 202,055] 1, 457, 148 

Value of production_...-_...--------|$10, 447, 407|$14, 402; 497| $5, 591, 084 $6, 892, 864| $6’ 884’ 666) $8” 696, 708 
Imports (as shipped) .__._long tons__ 939, 670 560, 461 739, 581 852,005) 1,821,580; 2, 488 915 Exports (as shipped)..-..-.-.do..--| 189,216]  146,638|  126,077| 97,788, +” 94/3691” 54,113 
World production (as shipped) 

long tons..| 7, 348,000] 7, 028,000] 3, 525,000) 4, 493, 000! 6, 385,000 8, 116, 000 

Stocks of bauxite at mines and processing plants were 568,075 tons 
(dried equivalent) on December 31, 1948, an increase of 15 percent 
over inventories at the close of 1947; consumers’ stocks totaled 669,698 
tons, compared with 446,434 tons at the end of 1947. The War As- 
sets Administration stock pile in Arkansas remained unchanged at 
2,785,527 tons throughout 1948. Bauxite stocks in the National Stra- 
tegic Stock Pile were not disclosed. 

World production of bauxitein 1948 was estimated at 8,116,000 
long tons, or 27 percent above the 1947 output. The United States 
and the Guianas, collectively, mined two-thirds of the world total. 
Aluminum metal is discussed in the Aluminum chapter of this 

volume. 
176
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FIGURE 1.—Trends in domestic production, imports, exports, and world production of bauxite, 1915-48. 

RESERVES 

In 1944 the Bureau of Mines and the Geological Survey estimated ' 
reserves of domestic bauxite at 36,341,000 long tons. This figure 
included all deposits (measured or indicated) 8 feet or more in thickness 
in which the material did not exceed 15 percent SiO, or 6 percent FeO 
but did contain at least 40 percent A1,03 recoverable bauxite on a 
mined and dried basis. These limits of analysis were the theoretical 
extremes for bauxite to be used in the production of alumina by war- 
time modifications of the Bayer process. Although no revisions of 
the original estimate have been made, deduction of the quantity 
mined during the past 4 years reduced the total domestic reserves 
to about 31,600,000 tons. 

Construction of improved alumina plants did not appear forth- 
coming at the end of 1948; however, the existing plant at Hurricane 

1 Investigation of National Resources, Hearings before a Subcommittee of the Committee on Public 
Lands, United States Senate, 80th Cong., Ist sess., 1947, pp. 217-224.
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Creek, Ark., is capable of processing bauxite of greater than 6 percent 
FeO content, and this fact may permit a considerable increase in the 
reserve figure. Larger tonnages of low-grade ore await the develop- | 
ment of improved methods of concentration and purification, but it 
seems unlikely that extensive additional deposits of high-grade baux- 
ite, economically recoverable by existing mining methods, remain in 
the United States. A deposit? of high-silica bauxite was discovered 
in Clackamas County, Oreg., in 1948 and shows possibilities of being 
usable for purposes other than alumina. 

Domestic mine production of crude bauxite in 1948 increased for 
| the third successive year of the postwar period, despite greater imports 

of foreign ore. The gain of 21 percent over 1947 to 1,724,437 long 
tons (1,457,148 tons, dried equivalent) was due largely to the rising 
peacetime demand for aluminum. The output of bauxite from mines 
in Alabama, Arkansas, and Georgia increased 21, 21, and 34 percent, 
respectively. Virginia mines remained idle throughout 1948. 
Alabama.—The Alcoa Mining Co. and the D. M. Wilson Bauxite 

Co. operated mines in the Eufaula district, Barbour and Henry 
Counties, and produced Alabama’s entire output. The Alcoa Mining 
Co. also operated a drying plant nearby, from which dried bauxite 
was shipped chiefly to the chemical and refractory industries. Ala- 
bama bauxite ore processed in the activating plant of the Floridin 
Co., Quincy, Fla., was shipped to petroleum-refining industries. 

. Production and shipments of crude bauxite from mines in the United States, 
1944-48, by States, in long tons 
a 

Shipments to processing plants, 
Production consumers, and Government 

stock piles 

State and year > [Ow 0—ooOoOooVo 

Dried Dried 
Crude bauxite Value ! Crude bauxite Value 

equivalent equivalent 

Alabama, Georgia, and Virginia: 
1944) | 149,484 | 128, 407 | $723,470 | 153,999 | 132,362 | $751, 557 
1945__-.__.--.---_--------------- 83, 326 70, 960 394, 157 84, 890 72,311 395, 717 
1946_.-... 2-2-2 eee 64, 371 53, 707 314, 594 65, 026 54, 206 318, 516 
1947... | ~— 58,418. | 48,492 | 301,198 | 58,418 | 48,492 | 301, 128 
1948............-ss| «= 7H SIL | ~~ 61,807 | 397,222] 74,511] 61,807 | 397,222 

Arkansas: 
1944...........--.-_-------------| 3,178, 008 | 2,695, 317 |13, 679, 027 | 3, 128, 588 | 2,657, 463 | 13, 465, 057 
1945_.--__-_--_--. 2. ---_-----| 1,061, 911 910,049 | 5,196,927 | 1, 247, 766 | 1,073,349 | 5, 591, 630 
1946___--_.--_-_--_-___________---| 1, 288, 764 | 1,050, 347 | 6, 578, 270 | 1,282,099 | 1,044,939 | 6, 546, 469 
1947.....-.--........ 1... ...| 1,368; 693 | 1; 153; 563 | 6, 583, 538 | 1,340,988 | 1,032,035 | 6, 438, 697 
1948...._...-.............-..-...| 1; 649; 926 | 1} 395,341 | 8, 299. 486 | 1,532,697 | 1,295,693 | 7, 761, 679 

Total United States: 
1944.._.....-.---.-----------| 3,322, 442 | 2,823, 724 |14, 402, 497 | 3, 282, 587 | 2,789,825 | 14, 216, 614 
1945__....-----------------------| 1, 145, 237 981, 009 | 5, 591, 084 | 1,332,656 | 1, 145, 660 5, 987, 347 
1946........-...-.......-2..2-.| 1,353; 135 | 1, 104, 054 | 6,892, 864 | 1,347, 125 | 1,099,145 | 6, 864, 985 
1947__.-._____-_____-___---.-.---| 1,427,111 | 1, 202,055 | 6, 884, 666 | 1,399, 406 | 1,080,527 | 6, 739,825 
1948.........--.-2.-.- 2.2 ---| 1,724 437 | 1/457, 148 | 8; 696, 708 | 1,607, 208 | 1,357,500 | 8, 158, 901 

I na 
1 Computed from the selling price of bauxite shippedi rom the mines. 

2 Mining and Industrial News, New Bauxite Discovery: Vol. 16, No. 10, October 1948, pp. 15, 21.
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Bauxite shipped from mines and processing plants in the United States, 1944-48, . 
by States, in long tons 
eee 

Alabamne ee and Arkansas Total , 

Year Dried Dried | Dried rile T1e rie 

sbiped 7 sipped " sipped z 
1944..__...-.-.-----.---------| 182,533 | 129,568 | 2,788,019 | 2,568,770 | 2,920,552 | 2, 698, 338 1945.....-------------------.--| 77,184] 80,567} ” 988/877 | “991/297 | 1066,011 | 1’ O71" 794 1946__..------------ ---- eine 52, 505 53, 829 1, 049, 125 964, 945 1, 101, 630 1, 018, 774 1947... 50, 024 51,291 | 1,186,726 | 1,108,932 | 1,236,750] 1) 160,293 1948_..------------------------]| 59,520 | 59,474} 1,430,688 | 133147069 | 17490,208 | 17373, 543 

1 Includes crude, dried, calcined, activated, and sintered. 

Arkansas.—The Alcoa Mining Co. continued operations at its mines : 
in the vicinity of Bauxite, Saline County, and at the Drury mines 
near Sweet Home, Pulaski County, increasing production slightly 
over 1947 in both localities. Bauxite from the mines in Saline County 
was processed at the drying and calcining plant near Bauxite and 
shipped mostly to alumina plants, although smaller tonnages went to 
chemical, abrasive, and other industries. On June 1, 1948, the Alcoa 
Mining Co. began operating the Drury calcining plant of its affiliate, 
the Aluminim Ore Co. This plant, which serves the Drury mines, 
shipped dried and calcined bauxite to chemical, abrasive, and alumina __ 
plants during the year. ) 

The American Cyanamid Co. worked two mines in the Berger 
district, Pulaski County, in 1948. Output from the Rauch Leased 
mine was reduced from the previous year, but the Berry-Mayhan 
mine was put into operation, so that total production for this company 
increased about 30 percent. Ore from these two mines and a portion 
of the inventory at the idle Heckler mine went to the company drying 
plant near Berger. Total shipments of dried bauxite, all destined 
for the chemical and oil-refining industries, were less than in 1947. | 

Consolidated Chemical Industries, Inc., resumed mining low-silica 
bauxite at its Bierman Tract operation, Pulaski County, in 1948. . 
All of the mine shipments were treated at the Peiser Spur concentrat- 
ing plant in Little Rock and later consumed in the alumina industry. 

Although output totaled less than in the preceding year, the 
Crouch Mining Co. continued to produce high-grade ore from its 
Young mine, Saline County, throughout 1948. The company calcin- 
ing plant, in the vicinity of Bauxite, served the mine, and the calcined 
ore was sold entirely for use in the abrasive industry. 

In 1948, the Dulin Bauxite Co. produced considerably more ore 
from its mines in Pulaski County than in 1947. After extraction, the 
bauxite is either shipped directly to consumers or other processors or 
sent to the company calcining plant near Sweet Home. The ore is 
calcined mainly for abrasive manufacture.
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The Norton Co. did not operate the Norton mine, Saline County, 

during 1948, but purchased ore from another company for calcining 

at its plant near Bauxite. The entire plant output, used for the 

production of abrasives, was less than half the 1947 total. 

: The Porocel Corp. operated its milling, activating, and purifying 

| plant at Berger, Pulaski County, during 1948, treating a slightly 

smaller quantity of bauxite than in 1947. The Porocel plant for im- 

pregnating activated bauxite with chemicals remained idle. Crude 

| ore was purchased from local producers; the finished product was 

shipped to oil-refining and chemical plants. 
Operations ceased at the Rummel mine of the Pulaski Mining Co., 

in Pulaski County, during the second quarter of 1948. Output for the 

year was about one-tenth of the 1947 total. Since closing, the Rummel 

property has been sold to the Reynolds Mining Corp. 
The Reynolds Mining Corp. continued to operate its underground 

and open-pit mines in Saline and Pulaski Counties during 1948. The 

company increased output by about one-third of the 1947 total and 

remained the largest producer of domestic bauxite. All of the ore was 

sold to the parent Reynolds Metals Co. for use at the Hurricane Creek _ 

| alumina plant. | 

A description of the activities and results of bauxite investigations 

| by the Bureau of Mines at its project in Saline and Pulaski Counties, 

together with data and maps showing the location of holes drilled and 

: the deposits developed, has been published in a series of reports.° 

| Georgia.—The American Cyanamid Co. mined high-silica bauxite 

from its Hatton and Thigpen mines in the Andersonville district, 

Sumpter County, increasing production over 1947.- All the ore was 

| dried in the adjacent oil-fired standard-rotary-drying plant and shipped 

to the chemical industry. The Alcoa Mining Co. did not operate any 

. of its Georgia mines in 1948. 
Virginia.—The mines near Spottswood, Augusta County, owned by 

| the Alcoa Mining Co., remained idle throughout 1948. 

Recovery of processed bauxite in the United States, 1944-48, in long tons 

en E 
Processed bauxite recovered 

Year : Created t Dried 
Dried calcined, or Total bauxite 

sintered. equivalent 

1944____-.-._-.-.-.---.-..------------------| 1, 408, 344 964, 613 152,465 | 1,117,078 1, 188, 869 

1945_._--------.--------------------------- 874, 180 522, 533 132, 525 655, 058 719, 416 

1946_____---------------------------------- 708, 964 426, 618 111, 312 537, 930 597, 509 

1947___--..-------------------------------- 655, 702 410, 727 102, 320 513, 047 564, 829 

1948. __.----------------------------------- 688, 898 476, 921 68, 800 545, 721 584, 856 

ee rs 
3 Malamphy, M. C., Dale, G. K., Romslo, T. M., Reed Jr., A. H., and Ollar, A., Investigation of 

Arkansas Bauxite: Bureau of Mines Rept. of Investigations 4251-4268, 1948, 18 vols.
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Bauxite shipped from mines and processing plants in the United States, 1945-48, 
: by consuming industries, inlong tons _ 

1945 1946 1947 1948 

Industry Dried Dried Dried Dried 
As bauxite As bauxite As bauxite AS bauxite — 

shipped!| equiv- |shipped!| equiv- |shipped1| equiv- |shipped!| equiv- 
| alent alent alent alent 

Alumina?.___.......| 816,776,  760,782| 872,311! 732, 972| 1,032,161} 907, 852] 1,297, 617] 1,149, 070 
Chemical. .--....__-- 98, 664 97,029) 109,496} 109,153 91, 728 91, 343 102, 943 102, 943 
Abrasive?..______--| 117,493] 174,338| 98,670] 146, 868| 86, 265| 129,126 54,187| 82, 677 
Petroleum refining, . . 

refractory,? and 
other...."...._....| 33,078} 39,645] 21,153/ 29,781] 26,596] 31, 902/35, 461] 38, 858 
Total: 

Long tons.-_._--| 1, 066, 011} 1, 071, 794] 1, 101, 630] 1, 018, 774] 1, 236, 750; 1,160, 223] 1, 490, 208] 1, 373, 543 
Value.....-.----|$7, 386, 337|_.”._.”_--|$7, 725, 939|_.” 18} 473, 704]... $9, 963, 032|_-.- 

1 Includes crude, dried, calcined, activated, and sintered. 
2 Includes shipments to Office of Metals Reserve stock piles as follows: 1945—400,096 tons (339,052 dried 

equivalent). .1946—33,382 tons (28,375 dried equivalent). . 
3’ Small quantity of bauxite shipped to makers of refractories probably included with ‘‘A brasive.’’ 

| ~ CONSUMPTION AND USES 

| Bauxite consumption totaled 2,725,140 long tons (dried equivalent) 
in 1948, a gain of more than 6 percent over 1947. The consumption 
figures for both years include calcined bauxite shipped for export to 
American-owned abrasive plants in. Canada for the manufacture of 
crude abrasives, which are returned to the United States for final 
manufacture and use. Consumption of bauxite on an as-shipped 
basis totaled 2,743,053 tons, consisting of 748,906 tons of crude ore, 
1,835,569 tons of dried ore, 151,319 tons of calcined ore, and 7,259 
tons of activated ore. Of that consumed (dried-equivalent basis) in 
1948, 45 percent was domestic ore and 55 percent foreign. The 
alumina industry used 78 percent of the domestic ore and 88 percent 
of the foreign ore consumed during 1948. 

Bauxite consumed in the United States, 1947-48, by industries, in long tons | 

[Dried-bauxite equivalent] | 

1947 1948 
, Industry ee 

Domestic |. Foreign Total | Domestic | Foreign Total 

Alumina!__..__.........-..-------| 869, 796 | 1,258, 135 | 2,127,931 | 965, 081 | 1,314,042 | 2, 279,123 
Chemical._.____.-.-.-....-----.-.--} 104088 |’ 41,094 | "145,132 | 115,264 |’ 42.613 | "157, 877 
Abrasive and refractory...........-.| 2 204,781 | 254,478 | 2259,259| 125,030 | 122,277] 247) 307 
Other.....-......-.......---------| 222576 | 297544| 232120| 26/334] 14,499 40, 833 

Total.............-----------] 1, 201,191 | 1,363, 251 | 2,564, 442 | 1, 231, 709 | 1,493, 431 | 2, 725, 140 

1 Includes some bauxite used in making chemicals and other products. 
_ 2 Revised figure. 

Alumina.—The alumina industry used domestic and foreign crude 
and dried bauxite, principally from Arkansas, Surinam, Indonesia, 
and British Guiana. Of the total bauxite consumed in the United 
States in 1948, alumina plants used 84 percent compared with 83 per-
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cent in 1947. Although most of the bauxite consumed by the alumina 
industry is destined to emerge finally as aluminum metal, some of the 
alumina is used by the chemical, abrasive, and refractory industries, 
and some is processed into special products, such as activated and 
tabular aluminas, for use in the oil-refining and ceramic industries. 

Chemical.—Producers of aluminum salts increased their consump- 
tion of bauxite by 9 percent in 1948. Of the other aluminum-bearing 
materials used in the manufacture of aluminum salts, producers re- 
ported consuming 13,923 short tons of aluminum trihydrate, 4,324 
tons of secondary aluminum, 79,871 tons of clay, and a small quantity 
of bichromate residues. Consumption of bauxite for the production 
of nonmetallurgical alumina is included with the figures for alumina in 
the preceding paragraph and table. 

Gains in production and shipments of aluminum sulfate were suffi- 
ciently large in 1948 to effect substantial increases in the totals for 
aluminum salts. Although the same number of companies shipped 
aluminum salts in 1948, the value of shipments was 13 percent greater. 
Output of alumina for purposes other than aluminum production 
gained slightly, but shipments to consumers were 24 percent less. 

Aluminum salts and alumina produced and shipped in the United States, 1947-48 | 

| 1947 1948 

Produc- Shipments Produc- Shipments 

bee Teme Dn dB lamba sno ° snor * Ship-| Short Ship-| Short tons) pers tons Value tons) |"pers| ‘tons Value 

Aluminum salts: . 
Alum: 
Ammonia........--..----| 5,007} 5] 5,299] $303,939] 5,768} 4| 5,931 | $417,992 
Potash...................| 3,782} 4] 3,633] 304098] 2744| 3} 3,334] 250,436 

Aluminum chloride: . 
Liquid... 6,862] 4], 6,643 | 263,884 | 9,553) 5 | 9,480 | 425, 234 
rystal...__.-.----------- qrystal wcrc fh 18,268 H{ g |} 18,079 | 3, 045, 440 | 17, 408 { 5 |} 17,528 | 2, 923, 057 

Aluminum sulfate: 
Commercial: 
General. .._.___------.| 595,612 | 17 | 582, 222 | 13, 469, 279 | 648,480 | 14 | 646, 022 | 15, 521, 015 
Municipal..............| 10,755 | 8| 10,671| '162595| 14,829| 8| 14,801} 318,055 

g Aree aise 24, 371 8 24, 419 985,489 | 25, 193 $ 24,404 | 1, 081, 452 
odium aiuminum sultate- __- Sodium aluminum sulfate----l\ 95, 53g |{ 2 |i 24,103 | 1,820,971 | 26,154 { 46 |} 25,972 | 2,210, 050 

Total aluminum salts__| 690,195 | 137 | 675,069 | 20, 454,095 | 750,124 | 187 | 747,521 | 28,147, 291 
Alumina?._............-....| 78,238] 7| 79,292| 6,774,282| 82.512| 7 | 60,080] 5,605, 013 
a 

1A company shipping more than 1 kind of salt is counted but once in arriving at total. 
2 Excludes alumina produced for use in making aluminum; includes activated, calcined, and crude alu- 

mina and light and heavy hydrate, converted to a calcined-alumina equivalent. — 

Abrasive and Refractory.—Consumption of bauxite by the manu- 
facturers of abrasive pigs in Canada and the United States and the 
manufacturers of refractories in the United States declined 5 percent 
in 1948. The most notable change in the consumption pattern of 
these industries was the increased use of foreign bauxite. 

Other.—Bauxite consumption in the cement, steel, ferro-alloy, and 
petroleum-refining industries increased 27 percent during 1948.
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STOCKS 

Total stocks of bauxite on hand December 31, 1948, increased 
8 percent over inventories at the beginning of the year. Stocks at 
mines and processing plants totaled 568,075 long tons (dried equiva- 
lent) compared with 492,798 tons at the end of 1947. Consumers’ 
plants had 669,698 tons on hand December 31, 1948, a gain of 50 per- 
cent during the year. The large Government-owned (War Assets 
Administration) stock pile of medium-grade bauxite in Arkansas, on 
which the Reynolds Metals Co., as operators of the Hurricane Creek 
plant, held option to purchase if needed, remained unchanged at 
2,785,527 tons throughout 1948. All stock figures mentioned in this 
chapter exclude bauxite held by the Bureau of Federal Supply for the 
National Strategic Stock Pile. 

Stocks of bauxite on hand December 31, 1944—48, in long tons 

Processors Consumers Total 

Produc- |---| | Govern-  |— 

Year rude Proc- Proc- crude Crude and Dried 
mn Crude | essedi | Crude | essedt processed. eget 

1944_._____.._.-___.| 537, é 68,163 | 7,019 | 483,836 | 304, | 3,413,607 | 4,813,968 | 4, 156, 742 
1945...._-.---------| 346,463 | 119,788 | 5, 277 | 126,643 | 296,486 | 3,244,707 | 4,139,364 | 3, 584,132 
1946...___..-._...--| 350,565 | 196,599 | 9,853 | 62,442 | 181,708 | 23 277,090 | 24,078,257 | 23,516, 901 
1947__.._...---.----| 378,068 | 182,899 | 11,497 | 35, 983 |8399, 224 | 23,277,090 |234, 284 761 | 23,724, 759 
1948.__....---------| 495,297 | 159,304 | 7,441 | 57,191 | 590,124 | 23,277,090 | 24, 586,447 | 24,023, 300 

1 Dried, calcined, activated, and sintered. 
2 Excludes stocks in the National Strategic Stock Pile. 
3 Revised figure. 

PRICES 

In 1948 the average selling price, f. o. b. mines and processing plants, 
was $5.08 a long ton for crude (undried) bauxite, $7.50 for crushed 
dried bauxite, $14.90 for calcined bauxite, and $57.93 for activated 
bauxite. Corresponding prices in 1947 were as follows: $4.82 for 
crude, $7.67 for dried, $15.99 for calcined, and $55.30 for activated. 
The weighted average price for all grades of domestic ore as shipped | 
to consumers was $6.69 a long ton in 1948 ($6.85 in 1947). The 
following nominal market quotations were changed during 1948: 
Domestic ore, chemical, crushed and dried, 55 to 58 percent Al,Os, 1.5 
to 2.5 percent Fe,03, $7.50 to $8.50 a long ton f.o. b. Alabama and 
Arkansas mines; other grades, 56 to 59 percent Al,O3, 5 to 8 percent 
SiO., $7.50 to $8.50 f. o. b. Arkansas mines; and abrasive grade, 
crushed and calcined, 80 to 84 percent Al,O3, $16 f. o. b. Arkansas 
mines. Prices quoted at the close of the year were $8 to $8.50 for 
chemical, crushed and dried, $8 to $8.50 for other grades, and $17 for 
abrasive grade, crushed and calcined. Quotations on foreign bauxite 
have not been published in domestic trade journals since February 
1941.
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FOREIGN TRADE‘ 
Imports of bauxite in 1948 established an all-time record. The 

gain of 37 percent over 1947 receipts marked the fourth year of 
uninterrupted increase. Of the ore imported in 1948, 2,051,265 long 
tons came from Surinam, 302,079 tons from Indonesia, 114,764 tons 
from British Guiana, 16,178 tons from Brazil, 4,623 tons from Trinidad 
and Tobago, and 6 tons from three other countries. By customs 
districts, 1,390,388 tons were received at Mobile, 1,018,730 at New 
Orleans, 25,139 at Philadelphia, 18,135 at Maryland, 12,340 at 
Massachusetts, 10,903 at New York, 5,582 at Georgia, 4,205 at San 
Francisco, 3,487 at Sabine, and 6 at two other districts. The duty on 
bauxite remained unchanged at 50 cents a long ton throughout the 
year. 

Bauxite and aluminum compounds imported into the United States, 1944-48 

[U. S. Department of Commerce] 

‘ B Aluminum com- Bauxite Alumina pounds 

| = As imported| ite equiv. L | Short impo ite equiv- ong or 
{ong tons) lalent i (long} Value ‘tons | Value | ‘tons | Value 

tons) 

1944. ee en--------| 560,461 | 555, 647 | $3,844,310} 2) $1 |__._----|--.--- 
1945.92 2222 TTT) 739}581 | 737,081 | 5, 273, 122 179 |. 10,940 [222272277] 
1946_- 2222-2 TLTITTTT] 852,005 | 851,148 | 5, 963, 124 4] 2607 2 $654 
1947--22222L2LLLLITITTIIIITZ| 1, 821) 580 | 1, 842176 | 11,869, 631 |_-.------|_-_.__- s0| 2,348 
1948__- 2272 27 TTTTTTTTTTTTT] 2 48s) 915 | 2) 558,037 | 15; 820, 743 6| 3,547) 5,550 | 124, 167 ee’ Le SS LO Oe | 

| 1 Calculated by Bureau of Mines. | 2 Less than 1 ton. 

Exports of bauxite and bauxite concentrates declined for the fifth 
successive year, totaling 43 percent less than in 1947. Of the 1948 
exports, 46,220 tons were classified as bauxite and other aluminous 
ores and 7,893 tons as bauxite concentrates (including alumina). 
Virtually all the bauxite shipments went to Canada to be used in the 
production of crude abrasives, which are returned to the United 

| States for final manufacture and consumption. Canada also received 
about 90 percent of the bauxite concentrates exported. 

Bauxite and aluminum compounds exported from the United States, 1944-48 

[U. S. Department of Commerce] 

Bauxite (including bauxite Other aluminum 
concentrates), long tons Aluminum sulfate compounds 

me A baunit Short Short S ex- @uxite or or 

ported | equiva- Value tons Value tons Value 
lent ! . 

1944. __.__...--.-.--------| 146, 638 | 210, 852 | $2,998,799 | 41, 434 | $1,072,140 | 3,802 | $528, sat 
1945__-.-...-..--.-...----| 126,077 156,129 | 2,424, 921 37, 972 9938, 869 4,106 530, 350 
1946__--2-2-22LLlL2LL] 97,788 | 127,840 | 1599259} 37,9571 962,938] 4,055 637, 997 
1947__ 22-21 2l Lilli] 94,369 | 141,235 | 1388040 | 2373891 706,572 | 3, 758 738, 374 
1948._--2-2 22 Lilll] 54,113 | 86, 284 | 1202036 | 14,342] 467,622 | 3,530 599, 210 
pe 

1 Calculated by Bureau of Mines. 

‘ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.8. Department of Commerce.
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WORLD REVIEW | 

The total world output of bauxite in 1948 was estimated to have | 
increased 27 percent over 1947. Expanded production in British 
Guiana, Indonesia, Surinam, and the United States contributed most 
to the over-all gain. Two regions in the Western Hemisphere, 
comprising three Southern States in the United States and two of the 
Guianas, mined 67 percent of the 1947 and 1948 totals. 

. World production of bauxite, by countries, in metric tons, 1941-48 ! | 

[Compiled by Pauline Roberts] 

Country ! . 1941 1942 1943 1944 1945 1946 1947 1948 

Australia: | 
New South Wales._....._.|  2,67i] 1,832 734  2,025| 1,700) 1,438; 2,401 (2) 
Victoria...-...............| 2,793] 1,655] 1,855] 1842) 7921 2351; 2555} 1, 969 

Austria_............-....... 879 5B4 24, 18812} 8 756.....--| @ 5, 324 
Brazil.._..__................| 14,365] 29, 890| 293,000} 219,000| $23,000) #17,000| 217,000] 317,000 
British Guiana _._.-_...._._.|1, 060, 97911, 215, 744|1, 919, 060| 928, 178| 678, 482|41,137,991|41,318,190|1, 903, 230 
France.......-.............| ’ 587, 420| ’ 639, 560| '916,350| 665,630] 308,127} 449,125] 677, 372| '790, 000 
Germany____-........_.-.---] 12,478] 13,752} 12,276) (2) (2) (2) (2) (33 
Gold Coast____-_-..--..--.--| 14,886] 44, 767| 162,685] 107,854] 148,547| 116,846] 497, 437| 4 132, 190 
Greece......_._............| 18,000} 23,000 25,000] 10, 000]_....._-.| 1,315] 23,500] 40, 183 
Haiti_____._..... |e |---| ee} eee 300 300|......---|.--__.--- 
Hungary._._.-..............| 823, 410} 988, 550|1, 001, 370| 758,299] 35,402} 101, 140| 340, 260| 8 300, 000 
India_..____..-.............| “13,170| 18, 551” 24 548) 12,330} 14,116] 10,108| 12,862) (2) 

. Indochina, French.--..-.-.--| 10,200) 12, 800/.-___-_-- 360}.._..-..-].__------ (2) wee ncee- 
 ‘Indonesia.__................} 171, 821| 5 297, 700| 8 649, 760| 5 275,017/(@)_‘|_--------|  @ 437, 822 
Italy_.....-...-.-..... 222} 540,881] 509; 430| 291,862) 41,120] 25, 098| 65, 447| 167, 719| 3 160, 000 
Jamaica__...--_-..-....--.--}_-_------]--------- 2,642)_._____-_]--.-.-.--|_--------]--------- ee 
Japan___-..2---- eee }___------]-- ~~ --}-- eee 2, 000|_..-...--]_--..----]_-_------|--------- 
Malaya, Federation of___....| 5 26,140| 5 54, 700| 5 168,336] § 72, 343/____.-..-]----_----]---------|--------- 
Palau Island 6.___.._..._._..] 59, 297| 135,669) 104, 223 1, 000]_-_-----.}--_------]_-_.----- (2) 
Portuguese East Africa_-_-_.- 1, 352 1, 860 3, 272 6, 177 4, 369 1, 469 2, 784 2, 960 
Rumania....................| 9, 762| 15,041| 12,633] (3) (3 663, 2600) (2) 
Spain.................. | =o 393} «= aid} © 23947| 2,921] 5, 119] 4,926] +5, 822] 8, 916 
Surinam ...____...........__|1, 198, 900]1, 227, 512|1, 655, 147} 625, 804| 4 683, 990] 4 857; 843/41,809,837|2, 149, 906 
U. 8. 8. R. (estimate) .._._.| ’325,000| 198, 000| '313, 000] 355, 000} 2 400, 000] # 425, 0G0| 3 475, 000] 3 500, 000 
United Kingdom: me 
Northern Treland..........| 13,090| 95,724 107,924] 44,502] 36, 981|.........|.-..-.---J--.---ee 

United States (dried equiv- 
alent of crude ore).........| 952, 09012, 643, 797/6, 332, 92112, 869,045] 996, 754|1, 121, 774]1, 221, 348]1, 480, 535 

Yugoslavia.-...-..-----.----| 7 208, 000} 786,000} @) (?) (2) (2) (2) (?) 

Total 1__.___.__.......|6, 114, 00018, 358, 000/14, 123,000|7, 141, 000|3, 582, 00/4, 565, 000/6, 488, 00/8, 246, 000 
| 

1 Bauxite is also produced in French West Africa, but production data are not available and no estimate is 
included in total. 

2 Data not available; estimate by junior author of chapter included in total. 
3 Estimate. 

. ‘Exports. . 
8’Imports into Japan, Formosa, and Korea in fiscal year ended Mar. 31 of year following that stated; 

preliminary figures. . ss 
fi ¢ Imports into Japan and Formosa in fiscal year ended Mar. 31 of year following that stated; preliminary 
gures. . 

7 Croatia only; estimate for rest of Yugoslavia included in total. 

| British Guiana.—The Demerara Bauxite Co., the largest producer 
in British Guiana, shipped most of its ore to Arvida, Quebec, to be 
reduced to aluminum by its affiliate, the Aluminum Co. of Canada. A 
new company, named the Plantation Bauxite Co., has been formed 
recently in Georgetown to develop extensive bauxite deposits on the 
west bank of the Demerara River. It is associated with the Demerara 
Bauxite Co. and, therefore, also affiliated with the Aluminum Co. of 
Canada. 

A royalty of 2 cents a long ton is levied on all ore mined and proc- 
essed within the colony, whereas 25 cents a ton is collected in royalties 
and taxes on bauxite exported in the raw state. Some long-established 

883326—50——13
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companies, such as the Demerara Bauxite Co., however, may continue 
to export crude ore under old leases which provide for a royalty and 

| tax of only 10 cents a ton. 
France.—Output of bauxite in France during 1948 increased 17 

percent over the 1947 total and reached a level higher than the prewar 
average. As the largest producer in the Eastern Hemisphere, France 
continued to dominate the European aluminum industry. French ore, 
essentially a monohydrate, was not desirable for alumina production 
by the process used in America. Both domestic consumption and 
exports of bauxite were greater in 1948 than in the preceding year. 

Gold Coast.—Shipments of bauxite from Gold Coast increased 36 
percent in 1948. ‘The only large producing mine, situated near Awaso, 

| Sefwi-Bekwai, Western Province, was operated by the British Alumi- 
num Co. on behalf of the United Kingdom Ministry of Supply. Plans 
have been made for construction of a dam on the Volta River even- 
tually to supply electric power for a reduction plant. Reserves 
exceeding 200,000,000 tons, much of which is high-grade ore, have | 
been indicated by recent surveys.® | 

Hungary.—Before the close of World War II, Hungary exported 
most of its bauxite to Germany for aluminum production. As the 
German market has largely disappeared, an attempt has been made to 
increase domestic consumption for production of the metal. The , 
U.S. 5. R. received about half of the 1948 exports, and the remainder 
was shipped to other nations in continental Europe. 

In February 1948, the anticipated bill for nationalization of the — 
bauxite and aluminum industries was enacted by the Government. 
Following this action, a new company, entitled the Hungarian Bauxite- 
Aluminum Co., Ltd., wholly owned by the Hungarian State, was 

~ established. - | 7 
Indonesia.°—Mining operations of major proportions were resumed 

in 1948 on Bintan Island, site of the largest known bauxite deposits 
in the Far East. Open-pit methods are employed, and since the 
arrival of new equipment to replace that destroyed or confiscated by 
the Japanese, production has been highly mechanized. Part of the 
output was shipped to the aluminum industry in Formosa, but the 
bulk of it was exported to the United States. It was reported that 
the Netherlands Indies Bauxite Exploration Co., Inc., a subsidiary of 
the N. V. Billiton Maatschappij and the sole bauxite operator on 
Bintan Island, planned to build an alumina plant at Palembang, 
southern Sumatra, utilizing Bintan bauxite. | 

Italy.— Postwar treaties, having deprived Italy of the Istrian Penin- 
sula, formerly the source of nearly 70 percent of the Italian bauxite 
production, have caused that nation to rely on imports and the devel- 
opment of new ore deposits. Most of the domestic output in 1948 was 
mined in the Foggia and Bari areas, with lesser tonnages coming from 
the Puglia and Abruzzi areas. The Ministry of Industry and Com- 
merce had issued plans for increasing production 100 percent within 
the next 5 years. Imports, which came almost exclusively from France 
and Yugoslavia, increased considerably during 1948. 

5 Report of the Geological Survey Department for the Financial Years 1940-41 to 1945-46; Govt. Printing 
Dept., Accra, Gold Coast, 1947, pp. 4-5. 
p ari of Mines, Mineral Trade Notes, Sources of Bauxite in Asia: Vol. 26, Spec. Suppl. 27, June 1948,
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Malaya, Federation of—During 1948, Canadian, Australian, and 
British companies expressed interest in Malayan bauxite deposits, 
which have been unproductive since cessation of the Japanese occupa- 
tion. Tentative plans would use Malayan ore in proposed southwest 
Pacific aluminum-reduction plants. It was believed that prospecting 
would reveal new deposits to supplement the abundant known 
reserves. 

Surinam.—Production of bauxite in Surinam, the world’s largest 
producer in 1948, exceeded 2,000,000 long tons and established a new 
record for the colony. The Surinaamsche Bauxiet Maatschappij 
remained the largest producing company, supplying bauxite for its 
affiliate, the Aluminum Co. of America, and for the Baton Rouge, La., 
alumina plant of the Permanente Metals Corp. The other large 
company, the N. V. Billiton Maatschappij, continued to mine through- 
out 1948 while working on expansion of its excavating, washing, 
drying, and transportation operations.



Bismuth 

By JACK W. CLARK 

GENERAL SUMMARY 

| T THE CLOSE of 1948 the supply of bismuth metal was able 
A to meet domestic consumptive demand. The purchase pro- 

gram for the National Strategic Stock Pile, however, injected 
a note of uncertainty as to the over-all adequacy of supplies of refined 

metal. Domestic production was up 24 percent over 1947, the 

increase being due, apparently, to appreciably larger imports of 

bismuth-rich lead bullion from Mexico and Peru shipped to the | 

| United States for refining. Total 1948 imports of refined bismuth 
were slightly below those for 1947; all imported metal originated in 

Peru. Exports of bismuth metal were up almost half again as 

large as in the year preceding; over 95 percent of the shipments were 

destined for the United Kingdom. Late in 1948, the Economic 
Cooperation Administration authorized $50,000 to France, under the 
European Recovery Program, for purchase of bismuth metal in the 

United States. Stocks of metal and compounds held by producers, 
consumers, and distributors at the year end in 1948 are thought to 

have been small. No quantitative information is made public regard- 

| ing the strategic stock pile. Foreign stocks are not believed to be 
large. Peru continued in 1948 to be the largest foreign producer of 

refined metal. A Canadian producer suspended production near the | 
end of the year. 

Domestic consumption of metal was believed somewhat lower than 
in 1947; manufacturers of pharmaceutical chemicals and low-melting 
alloys were the major users. Trade in finished products, particularly 
pharmaceuticals, was fairly strong during the first half of 1948, 
weakening thereafter. 

The price of refined bismuth! metal held jat $2 per pound, ton 

lots, throughout the year; this level, reached in February 1947, was 

the highest since 1928. Prices of compounds increased generally in 

the last 6 months of 1948, owing to higher production costs. 
Bismuth appears to show promise in the field of nuclear energy 

because of its extremely low absorption of neutrons, combined with 
other desirable characteristics, such as chemical stability and a 

favorable range between melting and boiling points. 

DOMESTIC PRODUCTION 

Virtually all the refined bismuth produced in the United States is 

recovered as a byproduct in refining domestic and imported lead and 

copper ores and imported lead bullion. Domestic production figures 
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cannot be divulged, but 1948 output increased 24 percent over the 
previous year; this rise was believed due to sharply increased imports 
of lead bullion during the year, principally from Mexico and Peru. 

Refined primary bismuth metal is produced by the American 
Smelting & Refining Co. at Omaha, Nebr. and Perth Amboy, N. J.; 
the Eagle-Picher Co. at East Chicago, Ind.; and the U. S. S. Lead 
Refinery, Inc. (subsidiary of United States Smelting, Refining & 
Mining Co.), at East Chicago, Ind. The Eagle-Picher plant—re- 
ported to custom-refine bismuth concentrates—was purchased Sep- 
tember 25, 1946, from International Smelting & Refining Co. (sub- 
sidiary of Anaconda Copper Mining Co.) The Anaconda firm 

continues to market bismuth from its ores; the metal is refined on a, 
toll basis by the American Smelting & Refining Co. Many small 
companies that refine nonferrous metal scrap are believed to produce 
small quantities of bismuth. , 

Results of the exploration and metallurgical testing of bismuth- 
bearing base metal ores at Alta, Utah, were published by the Bureau 
of Mines.! A small deposit of high-grade bismuth ore was reported 
near Dixon, N. Mex. | 

CONSUMPTION AND USES | 

Although data on quantities of bismuth consumed domestically are 
. not available, trade journals indicated that usage in 1948 was down 

somewhat from 1947. Demand was firm early in 1948, slackening in 
midyear, with slow trading and low sales volume thereafter. Con- 
sumption of bismuth metal in 1948, based upon producers’ sales, was 
divided about equally between manufacturers of pharmaceuticals and 
low-melting alloys, being little changed from the year previous. The | 
Bureau of Federal Supply was in the market throughout 1948, pur- 
chasing refined metal for the National Strategic Stock Pile; in the 
fall, producers and importers of bismuth met with United States De- | 
partment of Commerce and Munitions Board representatives to dis- 
cuss methods for facilitating procurement for the stock pile. 

Bismuth compounds are used principally in indigestion remedies, 
cosmetics, and antisyphilitic drugs. The thioglycolate was reported | 
effective in weakening the virus of rabies and its use recommended as 
an adjunct to the Pasteur treatment.? In the catalytic oxidation of 
ammonia to nitrous oxide a manganese oxide-bismuth oxide catalyst 
was shown to be very effective, giving a maximum yield of 71 percent. 

Alloys of bismuth have been extensively studied,‘ those of most 
importance commercially being characterized by low melting points 
and virtual constancy of volume upon solidification. Bismuth con- 
tent of most of these alloys is 50-60 percent, the balance being tin, 
lead, cadmium, indium, and zinc in variable percentages. In years 
before World War II the fusible alloys were used almost wholly for 

1 Kasteler, John I., and Hild, John H., Lead, Zine, Silver, Copper, Bismuth Deposits, South Hecla Mine, 
Alta, Salt Lake County, Utah: Bureau of Mines Rept. of Investigations 4170, 1948, 8 pp. 

2 Crivellari, C., and Calabrese, A., Prophylactic Rabies Treatment with Bismuth Salts: Semana Med., 

va Robe, Kenneth 4, and Hosman, Paul H., Catalytic Oxidation of Ammonia to Nitrous Oxide: Ind. 
Eng. Chem., vol. 40, No. 3, March 1948, pp. 397-399. 

4 Henry, Otto H., and Badwick, Edward L., Constitution of Bismuth-Indium System: Am. Inst. Min. 
and Met. Eng., Metals Technol., vol. 14, No. 3, April 1947, Tech. Pub. 2159, 5 pp. 

Cullity, B. D., Thermo-Electric Properties and Electrical Conductivity of Bismuth-Selenium Alloys: 
Am. Inst. Min. and Met. Eng., Metals Technol., vol. 15, No. 1, January 1948, Tech. Pub. 2313, 8 pp.
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fire alarms, sprinklers, and other safety devices; thereafter, bismuth 
alloys found extensive applications in the aircraft industries as an aid 
in bending thin-walled metal tubing and in pattern making. These 
uses have continued to be of considerable importance during the post- 
war reconversion period.’. Bismuth metal also finds use in solders 
and selenium rectifiers and as a minor alloying constituent of alumi- 
num and other metals, imparting improved macbinability. A novel 
heating element for use in high-temperature furnaces was described. 
Taking advantage of the high electrical resistance, low vapor pressure, 
and other favorable properties of bismuth, an element was constructed 
consisting of a spiral vitreous silica tube filled with a 25-percent bis- 
muth alloy. A nichrome preheater winding around the silica tube 
was used to heat the bismuth alloy to its melting point before use. _ 

| Temperatures up to 1,350° C. were attained. Bismuth metal has 
been considered as a possible coolant for a nuclear energy power- 
producing pile; its absorption cross section for thermal neutrons is 
exceedingly low, being excelled only by beryllium, among the metals. 
An estimated 5 tons of metal would be required for an enriched reactor 
of 100,000 kw. output.’ Methods of recovering bismuth® and of 
beneficiating bismuth ores ® were described. 

Bismuth consumed in the United States, 1946-48, by uses 

| 1946 1 1947 2 1948 2 , 

: | Uses Percent of | Percent of | P bot : ercent 0 ercent 0 ercent 0 

Pounds | “total total total 

Pharmaceuticals.....--.....--------.------------------ 831, 882 - 68 52 49 
Fabricating alloys_......-..---.---------.-------------- 306, 891 23 34 47 
Ammunition solders_..........-.------_--------------- 68, 860 5 — (8) (3) 
Fuse alloys...........-.--_.---------------------------- 38, 900 3 (3) (3) . 
Aluminum alloys.......-...-----_.-.---.----.---------| 33, 514 2 3 (3) 
Other___.. 2222. 50, 221 4 11 4 

| Total consumption_........-.--------------------| 1, 380, 268 100 100 100 

- 1 Figures compiled by Civilian Production Administration and U.S. Department of Commerce. 
2 Estimated by producing companies. 
3 Included in ‘‘Other.”’ 

STOCKS 

Year-end bismuth metal inventories for 1948 of primary producers 
declined about 20 percent below those reported on hand as of Decem- 
ber 31, 1947. Stocks of refined metal are held in the National Strate- 
gic Stock Pile, but quantities cannot be revealed. Supplies of alloys 
and compounds in the hands of producers, distributors, and consumers 
at the end of the year are believed to have been small. 

‘Paterson, Donald, A New Technique in the Construction of Major Assembly Jigs: Sheet Metal Indus- 
tries, vol. 24, October 1947, pp. 2035-2046. 

Rose, Kenneth, Soft Alloys Used to Make Short-Run Sheet Metal Dies: Materials and Methods, vol. 27, 
No. 3, March 1948, pp. 83-85. 

Dickinson, T. A., Flexible Molds for Low-Melt Alloys: Foundry, vol. 76, October 1948, pp. 218-20. 
Patton, Walter G., Economical Short-Run Stamping Dies Made of Low-Melting Alloys Chilled to 

—320° F. in Liquid Nitrogen: Iron Age, vol. 161, No. 8, Feb. 19, 1948, pp. 84-86. 
¢ Chaleur et Industrie, ern e and Pyrometer for High Temperatures): Vol. 28, No. 3, 1947, pp. 312-318. 
7 Goodman, Clark (ed.), The Science and Engineering of Nuclear Power: Addison-Wesley Press, Inc., 

Cambridge, Mass., vol. 2, 1949, pp. 15 and 286, 
Downie, C. C., Bismuth in Works Byproducts: Min. Jour. (London), vol. 229, No. 5837, July 5, 1947. 

pp. * 
A Hart, J. G., Separation of Molybdenite and Bismuthinite by Flotation: Chem. and Eng. Min. Rev., 

vol. 37, 1945, p. 390.
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PRICES 

Bismuth metal was quoted by E&MJ Metal & Mineral Markets at | 
$2.00 per pound, ton lots, throughout 1948. London quotations for 
metal as given in the Metal Bulletin at the beginning of the year were 
lls. per pound, 5-cwt. lots; this price declined to 10s. 9d. early in 
October and remained unchanged thereafter. Metal Bulletin average 
quotations on bismuth ores containing 50, 40, and 30 percent bismuth, 
respectively, were 6s. 9d., 6s. 2d., 5s. 5d. from January to May 1948, 
then declined to 6s. 6d., 6s., and 5s. 2d. until October, when prices 
dropped further to 6s., 5s., and 4s. 3d., remaining unchanged there- 
after through December. | | 

Prices of bismuth chemicals remained firm for the first 6 months of . 
1948; but, in general, scattered increases, due mainly to higher manu- 
facturing costs, were noted thereafter. Prices per pound at the | 
beginning of 1948 and at year end, as quoted by the Oil, Paint and 
Drug Reporter, were as follows: 

January 1948 December 1948 

Chloride__._.._---.-------------------------------- $4. 50 $3. 95 , 
Citrate......-------------------- eee 3. 12 3. 27 
Hydroxide__--..-------------------------- eee 4. 00 4.18 
Nitrate__..-----.-+-------------- ee 1. 60 1. 85 
Oxychloride_.__-_-__------------------- Lee 3. 80 3. 97 
Oxide___--.------_------------ eee ee 4, 20 4, 60 
Phenolsulfonate__.._-.-.-.------------------ eee Lele 4, 70 
Subcarbonate_-_-_--_.-_--------------- 2 eee eee 2. 60 2. 80 
Subgallate._.-..--_-_-__---------- + eee ee 2. 45 2. 75 
Subiodide._..-.--.--._---.------ eee 4,13 4. 90 : 
Subnitrate....-..__-------_-.- 2 eee. 2.15 - 2. 30 
Subsalicylate...-____...-.-.-_-_. 22 ue 3. 05 3. 20 
Sulfocarbolate_.........._-._--__--__--_.___________. 4,05 4, 20 
Ammonium citrate_......._..-...--.--.------_-_---- 3. 70 3. 80 

FOREIGN TRADE ”° 

Imports.—Refined bismuth-metal imports in 1948 decreased for the 
second successive year; however, the decline was only 3 percent under , 
1947 receipts. All refined-metal imports originated in Peru. Lead 
bullion containing bismuth is imported from Peru and Mexico for 
refining in the United States. In 1948 quantities received exceeded 
shipments in 1947 by nearly five times. The bismuth content of this 
bullion is not included in the import totals given below. No import 
trade in bismuth compounds or mixtures was reported. | 

Exports.—Shipments of bismuth metal and alloys in 1948 increased 
for the fourth consecutive year and were 46 percent above exports 
for 1947. The United Kingdom was the largest recipient, accounting 
for 336,390 pounds valued at $680,078. Late in 1948 the Economic 
Cooperation Administration allocated $50,000 to France for purchase 
of bismuth metal in the United States as a part of the European 
Recovery Program. Of the amount allocated, $45,000 was expended 
in 1948 and $5,000 carried over into the first quarter of 1949. Exports 
of bismuth compounds are included in a group classification with 
other chemicals and are not separately available. | 

10 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. 8. Department of Commerce.
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Bismuth imported for consumption in the United States, 1944-48 
{U. S. Department of Commerce] | 

ee een 

. Refined metallic bis- | Bismuth compounds 
| Bismuth ore ! muth and mixtures 

Year Pounds 

~~ | Value Pounds Value Pounds Value 
Gross Bi con- 

weight tent 

1944... Le 118, 739 51, 349 $60, 878 363, 980 $345, 796 40 $352 
1945... yee |---| 333, 231 316, 1385 |_-.-_._._-_-}------------ 
1946____-.-- (2) . (2) (2) | 422, 336 464, 922 |___....-..__|_-_-----.--- 
1947_____ ee (2) (2) (2) 310, 561 480, 808 |__.....--.-_]------------ 
1948... ee (2) (2) (2) 299, 824 464, 733 |_.....-..-..|_----------- 

deer en 

1 Figures compiled by Foreign Economic Administration. . 
2 Data not available. About 600,000 pounds of high-grade bismuth concentrates from Korea believed 

imported in 1948. 

Bismuth exported from the United States, 1946-48, by classes 
. [U. S. Department of Commerce] 

een ren ee 

1946 1947 1948 

Class 7 
Pounds Value Pounds Value - Pounds Value 

Matte__._....------..-------- 93, 960 $8, 629 |....-.....__]-----------.]------------]------------ 
Metal and alloys..-......----- 153, 058 173, 463 240, 833 $452, 147 352, 027 $711, 354 

er rr ar nec ie SS i SS SOS ASS SS 

The world production of bismuth in recent years, insofar as data 
are available, is shown in the following table. | 

| World production of bismuth, 1942—48, by countries, in kilograms! 
. [Compiled by B. B. Mitchell] 

re er renee 

Country ! 1942 1943 1944 1945 1946 1947 1948 

Argentina: Metal.._...__..._----| 13,101 | 18,000] 14,000] 20,120 | 22,000} 22,000 (2) 
In ore 3......-.-..-.--}| 17,000 25, 000 24, 500 31, 000 | 12,000 20, 000 (2) 

Australia (in ore)4....-..._-.-__-- 762 5, 741 3, 556 3,251 | 1,270 3, 201 4, 000 
Bolivia (in ore and bullion ex- 

ported)§.___...--..--.--...--2-- 8, 896 12, 419 605 15, 337 | 27, 867 88, 964 35, 142 
Canada: Metal 6.._....._.-....__]| 157,648 | 184, 882 56, 188 86, 098 {109,090 | 128, 988 108, 971 
China (in ore)’__._.......-..----- 11, 000 (2) (2) -.-.------}| 1,380 (2) (?) 
France (metal).........----.--.-.] 11,000 5, 000 3,000 |_--------_]--------]----------] 3.30, 000 
Germany: In bismuth ore..-.._..| 17, 500 (2) (2) (2) (2) (2) (2) 

In other ores._.---.---] 14,700 (2) (2) (?) (2) (2) (2) 
Japan (metal)._.........-.--..---] 771,000 | 766,000 | 7 54, 000 (2) (?) 22, 862 23, 300 
Mexico (in impure bars)._-...---| 128, 041 175, 055 165, 379 161,368 | 76, 000 256, 000 161, 000 
Peru: Metal_._...__..-_._--_.---] 378, 942 482, 920 416, 159 307, 446 |221, 778 233, 794 205, 861 

In lead-bismuth alloy_-__-- 16, 913 |-_.._--.---}..-- 22 --- 1, 500 | 89, 665 3, 043 47, 225 
Spain (metal)._..--.--.---------- 15, 880 15, 198 4, 910 10,071 | 13, 756 21, 172 38, 000 / 
Sweden_.._.._________._-.-___--_]----------|----------|----------|----------] 12, 441 10, 998 (?) 
Union of South Africa (in ore) --- 167 1, 890 818 610 711 {---_-_---- 437 
United States__-..--------------. (8) (8) (8) (8) (8) (8) (8) 

World production (estimate) -..._|1, 700, 000 |1, 400, 000 {1, 200, 000 |1, 100, 000 900, 000 {1, 400, 000 | 1, 400, 000 

ern 

1 Bismuth is believed to be produced also in Brazil, Burma, Norway, Rumania, Uganda, U.S.S. R., 
United Kingdom, and Yugoslavia. Production figures are not available for these countries, but estimates 
by author are included in total. 

2 Data not available. Estimate by author included in total. 
3 Estimate. 
‘Partly estimated. Excludes content of some bismuth-tungsten concentrates. 
5 Excludes bismuth content of tin concentrates exported. 
6 Refined metal plus bismuth content of bullion exported. 
7 Incomplete data for year ended March 31 of year following that stated. 
§ Production included in total; Bureau of Mines not at liberty to publish separately.
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Australia.—Bismuth ores are smelted and refined by Bismuth 
Products Pty., Ltd., Sydney. 

Brazil. Deposits of bismuth ore in the Borborema Plateau in the 
States of Rio Grande do Norte and Paraiba were described. Produc- 
tion of bismuth in 1943 was estimated at 6% metric tons.” 
Canada.—The Consolidated Mining & Smelting Co. of Canada, 

Ltd., Trail, B. C., continued during 1948 in its position as Canada’s 
largest bismuth producer. Production has been intermittent since 
1928. Annual capacity is 60 tons. Some shipments of metal were 
made by the Molybdenite Corp. of Canada, Ltd., before operations 
ceased at its mine at La Corne, Quebec, in November 1948. During 
the year the Deloro Refining & Smelting Co. of Canada, Ltd., Deloro, 
Ontario, exported speiss containing bismuth.” For the period 1937- 
46, production of bismuth (metal content) in all forms was about 900 
short tons. For the same period production of bismuth metal was 
865 tons, and domestic consumption, exports, and imports totaled 
296, 702, and 5 tons, respectively.” 

- China.—Bismuth is found as the mineral bismutite, a carbonate, 
associated with tungsten ores at Pangkushan, Anyuanhsien, southern 
Kiangsi Province. Reserves of bismutite are estimated at 3,000 
metric tons.* 

Korea.—Bismuth is reported to occur as the mineral bismuthinite 
in the tungsten ores of the Sang Dong mine, southeast of Seoul in the 
American-occupied zone. Before and during World War II, this 
mine was a large producer of bismuthinite concentrates. About 300 
tons of high-grade concentrates are believed to have been exported 
to the United States in 1948. 

Peru.—Large quantities of refined bismuth metal are produced by 
the Cerro de Pasco Copper Corp. as byproducts of its copper and lead 
smelting operations at Oroya. Peruvian customs figures give the 
content of metallic bismuth in all products exported since 1940, in 
metric tons, as follows: 1940, 383 tons; 1941, 520; 1942, 346; 1943, 
484; 1944, 446; 1945, 272; 1946, 311; 1947, 219; 1948, 250 (estimated 
for first 11 months). 

Sweden.—Small quantities of bismuth are produced by the Boliden 
Mining Co.” 

Uganda.—Several hundred pounds of bismuth ore have been pro- 
duced from deposits where it is found in association with tungsten 
and tin ores.’ : 

United Kingdom.—Bismuth ores and residues are smelted and re- 

fined by Capper Pass, Bristol, and Mining & Chemical Products, 
Ltd., London. 

U. S. S. R.—Bismuth is produced as a byproduct in the treatment 
of zinc and lead concentrates at the electrolytic zinc plant in the 
North Caucasus.” 

i Rolff, P. A. M. de Almeida, Bismuto, Cobre e Ouro na Borborema: Ministerio da Agricultura-Dep’t. 
Nacional de Producéo Mineral-Avulso No. 75, 1946, 26 pp. 

12 McLeod, H., La Corne Mine: Canadian Min. Jour., vol. 70, No. 2, February 1949, p. 71. 
13 Dominion Bureau of Statistics, Mineral Production of Canada, 1946: 1949, pp. 198-199. 
14Nan, Y. T. Tungsten-Bismuth Ore of Pangkushan, Anyuanhsien: Bull. Geol. Surv. Kiangsi, vol. 7, 

a Been Geottrey, Mineral Position of ECA Nations, No. 12—Sweden: Eng. and Min. Jour., vol. 150, 
No. 3, March 1948, p. 81. 

16 Davies, K. A., and Bissett, C. B., The Geology and Mineral Deposits of Uganda: Bull. Imperial Inst. 

vol. 45, No. 2, April-June 1947, p. 170. 
17 Borovik, S. A., and Prokopenko, N. M., (Rare and Disseminated Elements in the Raw Materials 

Products and Refuse of the ‘“‘Electrozine’’ Plant): Compt. rend. acad. sci. U. R.S.5S., vol. 51, 1946, pp. 523-6.



Cadmium 
| . By RICHARD H. MOTE ~ 

: GENERAL SUMMARY 

ADMIUM was relatively plentiful during the first part of 1948, 
C but the supply became less abundant as the year progressed. 

| Whereas domestic consumption continued at a slightly greater 
rate than in 1947, production of primary metallic cadmium declined 
5 percent, and output of primary cadmium compounds dropped 
sharply. Imports of cadmium-bearing flue dust and metallic cad- 

-  mium fell off 22 percent and 52 percent, respectively, thus further 
limiting the availability of the metal during the year. At the end of 
1948 the continuing high level of consumption in face of reduced 
production and imports had caused a 62-percent reduction in total 
industry stocks. Prices advanced during the year from $1.75 a 
pound for commercial sticks and $1.80 for patented shapes to $2 and 
$2.05, respectively. 

Salient statistics of the cadmium industry in the United States, 1944-48, in 
pounds of contained cadmium 

. 1944 1945 1946 1947 1948 

Production (primary)...-..--.-..----.----| 8,779,856 | 8,383,629 | 6,471,187 | 8,508,146 | 7,775,657 
Imports (metal) -..--.--.------------ 2. 66, 627 28, 724 17, 415 20, 292 9, 809 
Exports (metal) --.--------------_.--____-- 548, 015 102, 199 140, 385 303, 401 955, 701 
Consumption, apparent....._....-.--.-----| 18,865,000 | 8,642,799 | 6,983,610 | 27, 726, 753 7, 818, 485 

1 Actual consumption. 
2 Revised figure. 

DOMESTIC PRODUCTION 

The most important ore mineral of cadmium is greenockite (CdS, 
77.8 percent cadmium), which occurs in minor quantities associated 
with virtually all zinc ores and to a smaller extent with lead and 
copper ores containing zinc mineralization. No ore is beneficiated 
for the cadmium alone, as cadmium contents are always too small to 
support profitable mining. For the same reason the quantity of 
cadmium contained in ores is rarely determined. In zinc concentrates 
the cadmium content seldom exceeds 1 percent, which itself is excep- 
tional. Zine concentrates from the Tri-State region average 0.35 
percent cadmium, and concentrates from mines in the Rocky Moun- 
tain region and far West rarely carry more than 0.2 percent cadmium. 

The entire domestic supply of primary cadmium is recovered con- 
currently with the treatment of ores of other metals as a byproduct 
from the flue dusts of zinc-blende roasting furnaces and lead blast 
furnaces, from zine dust collected in the early stages of distillation in 
zinc retorts, and from the sludges of electrolytic zinc plants. A small 
quantity of secondary metal is recovered from old bearings and other 
alloys but constitutes no great proportion of the total supply. As 
most reduction plants participating in the recovery of cadmium treat 
both domestic and foreign cadmium-bearing materials without 
determining the cadmium content of either, the origin of the metal 
produced from domestic sources is a matter of conjecture. Thus the 
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data presented as domestic cadmium production in this chapter are 
not comparable to those given in other chapters of this volume for 
metals like copper, lead, and zinc. , 

Cadmium produced and shipped in the United States, 1944-48, in pounds of 
contained cadmium 

| | 1944 1945 1946 1947 1948 

Production: 
Primary: 

Metallic cadmium.._..-...------------] 8,458,470 | 7,932,579 | 6,200,398 | 8,007,287 | 7,582, 961 
Cadmium compounds !__..........__..| 326, 386 451, 050 270, 789 500, 859 192, 696 

Total primary production...-----.--] 8,779,856 | 8,383,629 | 6,471,187 | 8, 508, 146 7, 775, 657 
Secondary (metal and compounds)i?____| "106, 850 72, 473 355, 104 104, 764 121, 159 

Shipments by producers: 
Primary: 

Metallic cadmium___.....-..---.------| 8, 551,424 | 7,938,658 | 6,180,265 | 7,852,907 | 7, 639, 113 
Cadmium compounds !__...........-..| 285, 208 451, 050 270, 789 500, 859 192, 696 

Total primary shipments__....-...--| 8,836,627 | 8,389,708 | 6,451,054 | 8, 353, 766 7, 831, 809 
Secondary (metal and compounds)! 2. ___ 106, 850 67, 513 360, 924 134, 793 121, 159 

Value of primary shipments: 
Metallic cadmium... .._-....-.----------| $6, 435,124 | $6, 106,992 | $6,094, 572 |$12, 358, 526 | $12, 679, 571 
Cadmium compounds 3____...._-..------ 213, 902 347, 308 267, 033 788, 352 319, 875 

Total value__._-.--------------------| 6, 649,026 | 6,454,300 | 6,361,605 | 13,146,878 | 12,999, 446 

1 Excludes compounds made from metal. | 
3 Bureau of Mines not at liberty to publish figures separately for secondary cadmium compounds. 
8 Value of metal contained in compounds made directly from flue dust or other cadmium raw materials 

(except metal). 

The domestic output of primary metallic cadmium decreased 5 
percent in 1948 owing largely to a work stoppage beginning in August 

at the Fairmont City zinc smelter of the American Zinc Co. of Illinois. 
_ The production of cadmium contained in primary compounds dropped | 

sharply, but the recovery of cadmium in secondary metal and com- 
pounds increased. | 

A list of plants producing cadmium metal in the United States in 
1948 follows: | 

Primary metallic cadmium 

Colorado: Denver—American Smelting & Refining Co. 
Idaho: 

Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Kellogg—Sullivan Mining Co. 

Illinois: Fairmont City—American Zine Co. of Illinois. | 
Montana: Great Falls—Anaconda Copper Mining Co. 
Oklahoma: 

Bartlesville—National Zine Co., Inc. 
Henryetta—Eagle-Picher Mining & Smelting Co. : 

Pennsylvania: | 
Donora—American Steel & Wire Co. 
Josephtown—St. Joseph Lead Co. | 
Palmerton—New Jersey Zine Co. 

Texas: Corpus Christi—American Smelting & Refining Co. 

Secondary metallic cadmium 

Arkansas: Jonesboro—Arkansas Metals Co. © | 
Michigan: Detroit—Aetna Smelting & Refining Co. 
New York: Whitestone—Neo-Smelting & Refining, Inc. 

The cadmium content of the cadmium oxide and sulfide produced 
in 1948 decreased 18 percent from the 1947 output. Data for the 
production of other cadmium compounds are not available for 1948.
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Cadmium oxide and cadmium sulfide produced in'the United States, 194448, in 
pounds 

Oxide Sulfide 1 | Oxide Sulfide 1 | 
Year Gross : : Gross | Cd con- Year | Gross | Cd : Gross | Cd con- — 

weight tent weight tent weight tent weight tent 

1944. __._..| 571,366 | 499,507 | 1,312, 263 466, 794 || 1947_....| 449, 847 392, 556 | 3, 501, 508 1, 308, 385 
1945_......] 4389, 415 | 383, 553 | 1,731, 510 637, 667 || 1948.__..| 334,859 | 291,847 | 3,187,035 | 1, 096, 775 
1946_------| 364,285 | 317,767 | 3,637,177 | 1,225, 680 

1 Includes cadmium lithopone and cadmium sulfoselenide, 

CONSUMPTION AND USES 

The apparent consumption of cadmium in all forms in 1948 totaled 
7,818,486 pounds, a 1-percent increase over 1947. By far the largest 

| single use of cadmium is for electroplating iron, steel, and, to a much 
smaller extent, copper alloys. The metal is desired for this use because 
(1) a thin coating is adequate to provide the necessary protection 
against corrosion; (2) cadmium has a high rate of deposition; (3) the 
metal has a high throwing power (the property of depositing uniformly 
in recesses) ; (4) cadmium is capable of imparting an enduring metallic 
luster to the electroplated item; and (5) cadmium has high resistivity 
to atmospheric corrosion. A disadvantage of cadmium plating is its 
low resistance to acids. 

Another large use of cadmium metal is in the manufacture of bearing 
metals. Cadmium-base bearing metals containing 98.3 to 98.5 percent 
cadmium and varying quantities of nickel, silver, or copper, depending 
upon the type of bearing desired, are used successfully in internal- 
combustion engines that operate at high speeds and temperatures. 

Small quantities of cadmium metal are consumed for the manufac- 
ture of solders and other alloys. 
Compounds of cadmium have a wide variety of uses. Cadmium 

oxide, hydrate, and chloride are used in making electroplating solu- 
tions, while cadmium sulfide and cadmium sulfoselenide are employed 
as standard agents for producing yellow and red colors, respectively, 
in paint, soap, rubber, ceramics, paper, printing ink, leather, and 
other products. Cadmium bromide, chloride, and iodide are used in 
photographic films, process engraving, and lithographing. 

Advantages of the nickel-cadmium storage battery, a new domestic 
use of cadmium, gained publicity in 1948. This type of battery— 
used for many years in EKurope—consists of negative and positive 
plates composed of perforated-steel tapes within which are clamped 
the active battery materials. In the negative plates these materials 
are cadmium oxide and iron; positive plates contain nickel‘ hydroxide 
and graphite. The individual plates, held apart by polystyrene 
separators, are assembled into plate units and suspended in an alkaline 
electrolyte of potassium hydroxide. The entire battery unit, con- 
sisting of positive and negative plates’and electrolyte, is housed in an 
all-steel case. The standard European nickel-cadmium automobile 
battery contains approximately 7 pounds of cadmium. An American 
manufacturer, using techniques developed in Germany during World 
War II, plans to produce an automobile battery containing only 1.4 
pounds per battery. This reduction in use of cadmium is accom- 
plished by utilizing sintered battery plates molded from powdered 
nickel. The use of these thin, extremely porous plates, which are
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impregnated with cadmium and other active battery materials, per- 
mits construction of a lighter, smaller battery capable of delivering a 
high voltage per pound of weight. Among the reported ! virtues of 
the nickel-cadmium battery are its normal life of 15 to 20 years; its 
ability to hold a charge when idle for long periods of time; its resistance 
to freezing; its ability to withstand physical abuse without case break- 
age; long periods of use without addition of distilled water; and the 
noncorrosive nature of the alkaline electrolyte, which eliminates de- 
terioration of the battery case, insulation, and plate separators. 

A recent article ? presents the results of research on the comparative 
behavior of the nickel-cadmium and lead-acid storage batteries based 
upon data from tests and actual experience. With respect to the life 
of the battery, the report concludes that the nickel-cadmium product 
will remain serviceable longer under normal conditions. Comparative 
tests on self-discharge indicated that, under normal service conditions, 
where the battery is not left idle for more than a month, the lead bat- 
tery is far superior. During this initial period the cadmium battery 
loses capacity rapidly. Only when the battery is idle for a long time 
does the cadmium battery show better residual capacity. Freezing of 
the electrolyte is an important factor in operating a battery at low 
temperatures. Lead-acid batteries will freeze in subzero tempera- 
tures while discharged. Dr. Willihnganz points out that, despite the 
claim that the cadmium battery cannot freeze, the normal alkaline 
electrolyte, such as is used in the cadmium battery, freezes at —25° C. 
(—13° F.). A German manufacturer of cadmium batteries recom- 
mends that, for exceptionally severe temperatures, the electrolyte 
gravity be increased to 1.24 with a lower freezing point and that this 
electrolyte be used only in emergency because it seriously reduces the 
life of the battery. Water consumption of a battery depends almost: a 
entirely on the amount of overcharge. Tests on water consumption 
indicated that, on a simple cycle service, the cadmium battery re- 
quired more water than the corresponding lead battery. 

STOCKS 
Total domestic stocks of cadmium metal and compounds, excluding 

consumers’ stocks for which data are not available, decreased. 61 
percent in 1948. Details are given in the following table. 

Cadmium stocks at end of year, 1947-48, in pounds of contained cadmium 

1947 1 1948 

Metallic | Cadmium Total Metallic | Cadmium Total 
cadmium | compounds} cadmium | cadmium | compounds! cadmium 

Producers__..--..-..--------- 443, 870 |_-.---..---- 443, 870 388, 950 |_.-.-._---_- 388, 950 
Compound manufacturers. -.- 26, 620 214, 960 241, 580 10, 610 93, 872 104, 482 
Distributors ?................| 319,351 48,720 | 368, 071 70, 741 33, 810 104, 551 
Government 3____._._.-__-_-_ 484, 462 |___.._-._-__- 484, 462 |__.._..__-_-.]---.-.--.-.-}------------ 

Total stocks 4 1, 274, 303 263, 680 | 1, 537, 983 470, 301 127, 682 597, 983 

1 Figures partly revised. 
2 Compnises principally 6 largest dealers. 
3 Excludes cadmium in national strategic stock pile. 
4 Excludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944 (latest date for which 

figures were compiled). 

1 Manchester, Harland, Nickel-Cadmium Battery Lasts as Long as the Car: Popular Science Monthly, 
vol. 1538, No. 2, August 1948, pp. 118-118. Reprinted in condensed form in the Reader’s Digest, vol. 53, 
No. 317, September 1948, pp. 79-82. 
2 Willinnganz, Eugene, Is There a Lifetime Battery?: Paper presented at the Convention of the Associa: 

tion of American Battery Manufacturers, Inc., Chicago, Ill., Nov. 11-13, 1948.
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PRICES 

The quoted New York price was $1.75 a pound for commercial 
sticks and $1.80 a pound for patented shapes until August 2, when it 
advanced to $1.90 and $1.95, respectively. It was further advanced 
November 15 to $2 for sticks and $2.05 for patented shapes. The 
average price for domestic metal, as reported to the Bureau of Mines 
by primary producers, was $1.66 a pound in 1948, compared with 
$1.57 in 1947, 99 cents in 1946, 77 cents in 1945, 75 cents in 1944, and 

| 79 cents in 19438 and 1942. 

FOREIGN TRADE? | 

In 1948 total imports for consumption of metallic cadmium and of 
| cadmium contained in flue dust decreased 23 percent in weight and 

14 percent in value. Exports of cadmium increased 151 percent in 
value. 7 

Imports.—Imports of cadmium-bearing flue dust, virtually all 
from Mexico, decreased 22 percent from the 1947 rate. Metallic 
cadmium imports dropped 52 percent from 1947, to the lowest level 
since 1932. Of the 9,809 pounds of metal imported in 1948, Canada 
supplied 64 percent and Peru 36 percent. 

Cadmium metal and flue dust imported for consumption in the United States, 
1946-48, by countries 

[U. 8. Department of Commerce} 

1946 1947 1948 
Country | SC Pw KO ?PRh RRmmmmoomanana—=erv 

Pounds | Value | Pounds Value Pounds Value 

Metallic cadmium | 

Belgian Congo_.._...__-_-..----.------- 6,700 | $5,444 |_-_._.-- 2} eee 
Belgium and Luxembourg..-.__..._-- 2, 240 5, 366 2, 000 $7,073 |_-..-----..|-------.--- 
Canada.....-.-.-.-------.-.--..-.--.| 3,568 | 5,459] 14,612} 20, 551 6,300 | $14, 491 
Peru_..--.--2ss-seesseeeeeeseeeee} «= 4907] 7629} = 3,658 | «= 4,508} = 3, 509 7,018 
Switzerland__..........-.--...-_.._._|-----------]--------- 2 150 |-----------]--------..- 
United Kingdom..___._..-.--_----_-)_----------}]--------- 20 63 |_-.--------]----------- 

Total metallic cadmium -__..__. 17,415 | 23,898 20, 292 32, 345 9, 809 21, 509 

Flue dust (Cd content) 

Australia......---.-.-.-------.-------|-----------|----~----]-----------]----------- 621 303 
Mexico...-..-.---.--..--.2-.2222.2-.] 1,609,366 | 598, 494 |"2, 355, 688 |"1, 673, 153 | 1,827,518 | 1, 437,833 
Netherlands.._._.....___...---------- 43,539 | 19,397 |...--.---.-]-----------]-----------]----------- 

Total flue dust............--.---| 1,652,905 | 617,891 | 2,355,588 | 1,673,153 | 1,828,139 | 1, 438, 136 
Grand total.............-.------| 1,670,320 | 641, 789 | 2,375,880 | 1,705,498 | 1,837,948 | 1, 459, 645 

Exports.—Owing to a sharp rise in exports of metallic cadmium to 
countries included in the Organization for European Economic Coop- 
eration, the total value of cadmium exported in 1948 was over two 
and one-half times greater than in the previous year. Of the 955,701 
pounds of cadmium metal exported, Germany received 28 percent, 
France 24, United Kingdom 12, Switzerland 9, Belgium and Nether- 
lands each 8; the remaining 11 percent went to 16 other countries. 

~ 8 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Cadmium exported from the United States, 1946—48, gross weight, by kinds 

[U. S. Department of Commerce] . . 
pe re 

1946 1947 1948 

Kind | | 

Pounds | Value | Pounds | Value | Pounds | Value 

Dross, flue dust, residues, and scrap.-_..-| 459,775 | $45, 587 18,251 | $21,838 92, 847 $55, 247 
Metal___._._-----.-----------_-----------] 140,385 163, 879 303, 401 746, 804 | 955, 701 | 1,872, 467 
Alloys_.--_..----------------------------- 75 99 |____...---|----------] 1, 506 2, 657 

Total._..._._._..-------------.-----]--.-------] 209, 565 j-.......-.| 768,642 |_.--------| 1,930, 371 

nal 

Tariff. —--Action taken at the the Geneva Trade Conference of 1947 
reduced as of January 1, 1948, the import duty on cadmium metal 
from 7% cents per pound as established in the Canadian Trade 

: Agreement of 1939 to 3% cents per pound. Cadmium contained in 
flue dust remained duty free in 1948. 

| World production of cadmium in recent years, insofar as data are 
available, is shown in the accompanying table. 

World production of cadmium, by countries, in 1940-48, in kilograms | 

. [Compiled by B. B. Mitchell] 
(EE neers eee ee err eenrn eer ee eenee eee een eee eee 

Country 1940 1941 1942 1943 1944 1945 1946 1947 1948 

Australia (Tas- 
mania) .-.._.....-| 175,232! 194,975} 165,821) 160,100} 253,972) 223,784) 224,128) 191,369) 223, 936 

Belgian Congo._.--|--.-.----| 3,086] 27,344] 23,094; 21,544) 18,283] 16,571| 26,040/ 18, 000 
Belgium _-_.....----| 1 530,800} 123,178} 140,188] 131,797; 11,089 (2) 3 88,900} 286,300) 3 157, 900 
Canada_._._-.-----| 411,917] 567,573| 521,158] 356,804| 239,032) 293,048} 364,073] 325,874] 346,039 
France_.....-.....-| 100,000] 20,000 10,000; 10,000 5, 250 .7,000} 47,000} 48,000} 50, 067 
Germany _.-...-.-| 296,194} 371,944) 243,124) 275,783] 209,105 (2) 41,000; 41,206) 43,500 
Italy_.......-.-.---] 214,871] 184,016) 122,785) 71,606] 38,855] 28,800) 25,000} 38,400] 49,700 
Japan_.-...-------- (3) (2) 5 102, 000) § 112,000} 585,000; §& 22, 000 7 900 8, 710 18, 874 
Mexico 8___.___-_--] 815, 734] 906,577| 854,264] 801,992} 682, 295)1, 052,766) 717,000) 778,000) 906, 000 
Norway-----------| 28,600) 25,048) 13,482) 11,355] 10,600} 13,000) 28,000; 50,314; 69,000 
Peru_....----------|----.----|---------| 2,131] 3,653) 2,174] 9,320 850/ 1,407; —-2, 400 
Poland._...-------| 234,960] 235,867} 231,784) 219,991) 195,044; 49,150} 115,000) ° 71,000 () 
South-West 

Africa 8.__.._-...| 39,684] 225, 450)_..._..__].---_----|---------]----.----|---------]---------] 481, 000 
U.8. 8, R---------}| 950,000; — (®) (2) (7) (7) (2) () (2) (?) 
United Kingdom.-.| 182,797) 148,324) 152,406) 167,828) 197,312) 178,714) 121,926) 106,441} 115,769 
United States: 
Metallic cad- | 
mium____._-.-_|2, 791, 484|3, 146, 976|3, 321, 797/3, 808, 474/3, 834, 409) 3, 598, 139) 2, 812, 439/3, 632, 025/3, 439, 555 

Cadmium com- 
pounds (Cd 
content) .-.---- 95,000} 1384, 000 21,600} 32,100) 148,045) 204,592) 122,827; 227,185) 87,405 

Total. _...-..|5, 222, 000 5, 220, 000) 5, 026, 000/5, 336, 0005, 291, 000 4, 698, 00014, 019, 000/4, 859, 000) 4, 772, 000 
| 

1 Exports; 1939 exports inserted in 1940 in lieu of any other data. 
2 Data not available; estimate by author of chapter included in total. 
3 Incomplete data. 
4 Bizonal area. 
5 Preliminary data for fiscal year ended March 31 of year following that stated. 
6 April to September, inclusive. 
7 November to December, inclusive. 
8 Cadmium content of flue dust exported for treatment elsewhere; represents in part shipments from 

stocks on hand. To avoid duplication of figures, data are not included in the total. 
9 January to July, inclusive. 
10 Estimated average for 1936-38.



Carbon Black 
By F. 8. LOTT, D. 8S. COLBY, ann H. BACKUS | 

| GENERAL SUMMARY | 

RODUCTION and consumption of carbon black in the United 
States declined in 1948 for the first time since 1942. Production 
of all types dropped nearly 2 percent below the 1947 level to 

, 1,297,729,000 pounds. ‘The decrease took place in the furnace types 
of black, while production of contact types was almost 4 percent 
above that of last year. 

Total sales were 5 percent below 1947. Sales for domestic use 
totaled 932,433,000 pounds, a decline of 7 percent, but exports 
increased 1 percent to 321,915,000 pounds. Stocks in producers’ 
storage of furnace and contact types increased during the year by 
43,131,000 pounds. The stock of contact blacks rose from 8,619,000 

| pounds to 27,646,000 and that of furnace types from 66,493,000 
pounds to 90,597,000. Stocks on December 31, 1948, equaled a 
54-day supply of furnace black and a 16-day supply of contact black, 
at year’s end sales rates. 

The carbon-black industry consumed 480,646,000 thousand cubic 
feet of natural gas and 44,600,000 gallons of liquid hydrocarbons in 
1948. Contact plants yielded an average of 1.61 pounds and furnace 

| plants an average of 8.07 pounds of black per thousand cubic feet of 
natural gas used. The value of all blacks produced averaged 5.88 
cents per pound compared with 5.36 cents in 1947. 

Salient statistics of carbon black produced from natural gas and liquid hydro- 
carbons in the United States, 1944-48 

1944 1945 1946 1947 1948 

THOUSAND POUNDS 
Production: 

Contact process (chiefly channel)--.__..__..__.._| 414,676 | 538,539 | 619,109 | 653, 966 677, 133 
Furnace processes. -.---.----------..--..--------| 387,184 | 514,259 | 625,312 | 664,999 620, 596 

Total____--_--------------------------__--_----}| 801, 860 |1, 052, 798 |1, 244, 421 /1, 318, 965 1, 297, 729 

Sales omestic deliveries_._ _._._.----.---.----..-.-.--| 780,439 | 846,262 | 998, 655 |1, 900, 684 932, 433 
Exports----.---------------------------.__---_--| 156, 991 173,773 | 271,085 | 319,076 321, 915 

Total__._-.---------------_----------------.---}| 937, 430 |1, 020, 035 {1, 269, 740 |1, 319, 760 | 1, 254, 348 
Losses..__..-.------------------------------ ee 402 1 458 321 250 
Stocks of producers Dec. 31..-...-_._-_-----2 69, 243 | 102,005 76, 228 75, 112 118, 243 

VALUE 

Production. ....------------------thousand dollars__} 29, 411 42, 323 59, 988 70, 639 76, 295 
Average per pound___..__.__...___.__-.cents_- 3. 67 4.02 4.82 5. 86 5. 88 

200
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The consumption of carbon black by the rubber industry in 1948 
declined 7 percent to 870,564,000 pounds. The industry also reversed 
the trend toward furnace blacks and used a larger percentage of con- 
tact black in 1948 than in 1947, influenced by the increasing percent- 
age of natural rubber being used and a better supply situation with 
respect to contact blacks. | 

Sales to ink companies remained high and substantially unchanged, 
but paint companies bought only 6,799,000 pounds, 16 percent less 
than in 1947. Miscellaneous uses increased 36 percent. 
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FIGURE 1.— Production, stocks, and deliveries of carbon black, 1919-48. 

PRODUCTION 

By States.—The first decline in production since 1942 had its 
severest effect on operations in Louisiana. The production of Texas 
continued to increase. Texas thus regained a small part of the su- 
premacy in carbon-black manufacture that it lost during the wartime 
expansion program. Louisiana production in 1948 decreased by 13 
percent to 165,032,000 pounds, 13 percent of the country’s total manu- 
facture. Texas Panhandle production rose 3 percent over 1947 to 
653,480,000 pounds, but the production rate of the rest of the State 
declined 5 percent, resulting in a net increase of 1 percent for the entire 

883326—50——14.
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State. Texas accounted for 70 percent of the Nation’s total production. 
The small producing States, Oklahoma and New Mexico, had large oo percentage changes in their production rates, a decrease of 17 percent 
and an increase of 29 percent, respectively. The declines in Louisiana 
and Oklahoma doubtless reflect the active demand in those States for 

: natural gas for fuel uses. 

Carbon black produced from natural gas and liquid hydrocarbons in the United States, 1944-48, by States and districts, in thousands of pounds 

State and district 1944 1945 1946 1947 1948 
fn 

Louisiana... ..----------...---------------------.----| 160,019 | 168, 229 | 191,857 | 190,252 | 165, 032 
Texas: 

| Panhandle district__....__..._..__-.......----] 401, 556 | 541, 464 | 596,678 | 633,250 | 653, 480 Rest of State. .-----___--_-_.__2 TTI] 99) 606 | 179,974 | 234172 | 960593 | 940° 904 
Total Texas.-_-......______...-______._...---| 501, 162 | 721,438 | 830, 850 | 895,773 | 903, 384 Other States_.._____._. | 140, 679 | 163,131 | 221/714} 232'940 | 9997313 
Grand total. .-----..---__.._-.--__------..---.| 801, 860 |1, 052, 798 |1, 244, 421 |1, 318, 965 | 1, 297, 729 

eee 

Carbon black produced from natural gas and liquid hydrocarbons in the United | States, by States and districts, and natural gas used, in 1948 
eee 

Production Natural gas used 

Value at plant Value 
DO — ae Num- TT Average |———_———-__ 

State and district report- ber of Thou- Millions Ypeid per Total | Aver- ing! |P sands of | Total | 4 yep. | of cubic | pce (thou. | _28e pounds (thou. age feet gas sands pet M 
Sands 0 cuple dollars) | (cents) (pounds) io feet 

(cents) 

: Kanes |} }2115,725 | 5,230] 4.52] 19,050} 5.80 | 1,001] 5.25 
Louisiana_......_--._.____ 7 7 165, 032 6,338 | 3.84] 21,672 7. 61 1, 002 4,72 New Mexico_.____________ 4 4 63, 271 4,046 | 6.39 | 42 616 1.48 | 1,566 3. 67 Oklahoma. _...-..-_______ 2 3 50, 317 2,660 | 5.29 | 15,857 3.17 | 1,144 7. 21 
Texas: ES SS Panhandle district____ 14 31 | 2653, 480 | 42,505 | 6.50 288, 855 1.80 | 14, 243 4,93 Rest of State_.....___. 7 13 | 2 249,904] 15,516] 6.21 92, 596 2.69 | 3, 747 4.05 

Total Texas........|_ 117 | 44} 2903,384 | 58,021 | 6.42 | 981,451|  202/17,90| 472 
Total United States_| 124 63 |? 1,297,729 | 76,295 | 5.88 480, 646 2.41 | 22, 723 4.73 

eee 
1 In counting the total number of producers reporting, a producer operating in more than 1 State, district, or county is counted but once. 
2 Includes carbon black made from liquid hydrocarbons. 

By Months.—The production of all types of carbon black in 1948 
was 1,297,729,000 pounds, a decrease of 2 percent from the record high 
of 1947, due to the 7-percent decline in furnace-black production, 
Contact blacks were produced in new record quantities, 677,133,000 
pounds for the year, 4 percent greater than in 1947. 

Manufacture of carbon black slumped in the middle of 1948 but by 
December had risen again to within 1 percent of the January 1948 
production rate. The major production decline took place in the 
manufacture of furnace blacks. Inthe third quarter of the year 
furnace-black production dropped 5 million pounds per month below
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the first quarter average but rose to within 6 percent of the January 
rate by the end of 1948. The slump in contact-black production was 
less-pronounced. Third-quarter production of this type was less than 
1 million pounds per month below the first-quarter average and by 
the end of the year had risen to 3 percent above the January rate. 

Production, shipments, and exports of carbon black in the United States in 1948, 
by months, in thousands of pounds 
a 

Production ! Shipments ! parts 2 

Mont ) F Daily | C F tack . . i - . tact 
tact nace | Total average tact | nace | Total | ana 

| | furnace 

January._.---------------------- 58,096 | 56,470 | 114,566 | 3,696 | 57,136 | 51,089 | 108,225 | 20,117 
February_.._-----.------------.-| 54, 465 | 50,927 | 105,392 | 3,634 | 54,302 | 47,898 | 102,200 | 31, 264 
March_.__..__---..--__-__---_---| 56, 412 | 53,279 | 109,691 | 3,538 | 58,569 | 51,368 | 109,937 | 28,984 
April__..----_--______________-..| 54, 556 | 53,613 | 108,169 | 3,606 | 50,730 | 47,102 97,832 | 21, 668 
May-__..-------------------------| 57, 653 | 55,569 | 113,222 | 3,652 | 57,566 | 49,998 | 107,564 | 32,354 
June_..........____--__------__--| 54, 681 | 51,915 | 106,596 | 3,553 | 53,148 | 48,966 | 102,114 | 28, 288 
July__-.._-_-.--_---_-.-..-._____] 55,973 | 48,211 | 104,184 | 3,361 | 53,247 | 47,561 | 100,808; 24,376 
August___..-..-.-_-_-_---__--__.| 55, 402 | 48,194 | 103,596 | 3,342 | 57,105 | 49,738 | 106,843 | 21, 809 
September_......_.....----------| 55, 189 | 49,347 | 104,536 | 3,485 | 54,093 | 46,736 | 100,829] 25, 843 
October __...-.----_-.-----------| 58, 754 | 50,034 | 108,788 | 3,509 | 53,769 | 52,604 | 106,373 |) 26,781 
November_.._.._..._-----------] 56,031 | 49,884 | 105,915 | 3,531 | 54,659 | 50,969 | 105,628 | 37,306 
December. .....----------------- 59,921 | 53,158 | 113,074 | 3,648 | 54,172 | 51,823 | 105,995 | 23,125 

_ Total......---------------|677, 183 |620, 596 |1, 207, 729 | 8, 546 |658, 496 |595, 852 |1, 254, 348 | 321, 915 

1 Compiled from reports of the National Gas Products Association and of producing companies not in- 
cluded in the association figures. 

2U.S. Department of Commerce. =. 

Methods and Yields——The average yield of carbon black from 
natural gas in 1948 dropped to 2.41 pounds per thousand cubic feet. 
This is the first time that the yield had dropped since the expansion 
of the furnace process. It was caused by a reduction in the percent- 
age of furnace-type black produced and by a decrease in the average : 
yield of black obtained from the furnace process. In 1948, 48 percent 
of all carbon black was produced by furnace processes compared to 50 
percent in 1947. The over-all yield from these processes dropped 
from 8.27 pounds per thousand cubic feet of gas in 1947 to 8.07 
pounds in 1948. Lower yields resulted from increased production 
of the new types of highly reinforcing furnace blacks. 

Contact processes accounted for 52 percent of the carbon black 
produced in 1948, and the yield was again improved slightly to 1.61 
pounds per thousand cubic feet of gas processed. The contact plants 
used 420,939 million cubic feet of natural gas and furnace plants 
59,707 million cubic feet. . 

A better understanding of the yields can be had by examining the 
percentage of recovery by the different processes. Natural gas con- 
tains about 35 pounds of carbon per thousand cubic feet, varying 
slightly with the composition of the gas. The yield of 1.61 pounds per 
thousand cubic feet for contact plants represents a recovery of 4.6 
percent of the total carbon fed to the plant. A yield of 8.07 pounds 
per thousand cubic feet for furnace plants is a recovery of 23 percent 
of the carbon. <A process using all liquid hydrocarbons achieves a 
50-percent carbon recovery, according to trade information.
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The production of carbon black from liquid hydrocarbons increased 
in 1948 by over 50 percent to nearly 139 million pounds, consuming 
44,600,000 gallons of feedstock. The yields from processes using 
liquid feeds are not available in all cases because both liquid and gas 
may be fed simultaneously. However, 3 pounds of black per gallon 
of liquid is thought to be an average yield. | 
Yield of carbon black, quantity and value of natural gas used, and number of 

producers of carbon black in the United States, 1944-48 

1944 1945 1946 1947 1948 

Estimated quantity of natural gas used__million cubic feet__| 355,770 | 431, 880 478, 349 | 484, 882 | 480, 646 
Average yield of carbon black per million cubic feet 

pounds._-_ 2. 20 2.32 2. 44 2. 51 2. 41 
Average value of natural gas used per million cubic 
feet_..-._._--.----_-------_---.-..-.-..--.-_..__.__cents__ 1. 62 2. 28 3.02 3. 57 4.73 

Number of producers reporting......_.....--.._-______.___- 22 21 22 21 24 
Number of plants___-_---.---------- ee 54 59 60 |. 63 63 

Number and Capacity of Plants——The total number of operating 
plants remained unchanged at 63 in 1948—44 contact-type and 19 
furnace-type. Two plants began operation: one, the small channel 
type plant of Carbon Blacks, Inc., which was moved from Texas to 
Richland Parish, La.; the other, a new contact-type plant of 30,000 
pounds per day capacity in Reagan County, Tex., operated by a new 

| producer Witco Hydrocarbon Corp. _ | 
Two plants were removed from operation—the Pontotoc County, 

: Okla., plant of Charles Eneu Johnson Co. was dismantled, and the 
Columbian-Phillips plant in Moore County, Tex., was dismantled and 
is to be merged with the Seminole 66 plant of Columbian Carbon Corp. 
in Gaines County, Tex. 

Total operating capacity decreased slightly to 4,031,800 pounds per 
day. Furnace-plant capacity is rated at 2,140,200 pounds per day, 
and 1948 production averaged 79 percent of this figure. Contact-plant 
capacity is 1,891,600 pounds per day, and production was 98 percent of 
the rating. 

It is notable that the rated capacity to produce furnace types of 
carbon black is greater than that for the older contact types. Furnace 
grades are produced in 19 plants with an average capacity of 113,000 
pounds per day, while the average contact plant has a capacity of 
43,000 pounds per day. The capacity of a furnace plant varies with 
the type of black produced, being materially less when producing the 
newer-type, highly reinforcing black than when producing a coarser 
black. It is assumed that the capacity reported for each plant is 
consistent with grades of black usually produced by that plant. 

Producers.—The number of producers increased from 21 in 1947 
to 24 in 1948. Moore County Carbon Co. sold its plant to United 
Carbon Co. Carbon Blacks, Inc., resumed operations, having been 
out of production in 1947 while moving its plant from Texas to Loui- 
siana. Witco Carbon Co., Witco Hydrocarbon Corp., and Sid Richard- 
son Carbon Co. entered the industry as producers in 1948.
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Number and capacity of carbon-black plants operated in the United States, 
1947-48 

Number of plants Total Gaiy Gapacity 

State or district County or parish 1947 1948 

TO 1947 1948 
Con-| Fur- | Con-| Fur- 
tact | nace | tact | nace 

California__.._.__....-......_..._.| Contra Costa__..-.---_}------ 1 |------ 1 
Kansas_.....-.--..-..--.....-_.| Grant... 2.2. 2 2 2 2 \ 429, 400 421, 800 

Louisiana._.-..-.----._-------- Avoyelles. ------------ ------ i -----+- i 
vangeime__w___ | eee ~----- 

Ouachita.__.-....-_-_- 2 2 2 2 660, 800 638, 200 
Richland__.---------|------|---.--| 1 |------ : 

Total Louisiana____.__-__]--------.---- 2 4 3 4 660, 800 638, 200 
New Mexico_.........-_....__...| Lea_-_..--.-------2-_-- 4 |i. a 176, 600 187, 200 

Oklahoma.__--.--..-.-.-.----..| Pontotoe___-.----_--_-- 1 [----_.]------|------ Fontotoc.-----------} 1 |----5-|----5-|----3-|)_ 21, 000 | 205, 000 

Total Oklahoma_.--____.__}_.--.--------..-_.------ 2 2 1 2 212, 000 205, 000 

Texas: 
Panhandle district ......__- Carson..------------- PY fiw} PL Jee 

Hutchinson} 118] 3] 138] 3 }s 877, 300 | 1, 862, 800 
Moore.__-.....-.------ 7 1 6 1 

Total Panhandle district_}..-.._----------.-------| 27 5 26 5 | 1,877,300 | 1, 862, 800 

Rest of State...............| Aramsas__--_.--.---._- 1 1 1 1 
. Brazoria... ----------- 1 1 1 1 

Ector- ---------------- 1 |----~- 1 {--.--- 
Gaines__-.------------ 1 |------ 1 j-----. 

| Harris......-..---.---_|------ ae 1 

Nas pT 715,200 | 716, 800 
Reagan. --..---.------]-----_]------ 1 |------ 

. Stephens___.._....._-_]----._]----__]------|------ 
Terry ---.------.------|------ 1 |------ 1 
Ward____----_-------_- 1 j----.. 1 |----__ 
Winkler.__.._-.-_____- 1 |------ 1 |.----- | 

Total rest of State_......_J....--.--_--_-------_--- 7 5 8 5 715, 200 716, 800 

Total Texas_.....-.._-__.]--.--u-- ee ------| 384 10 34 10 | 2,592, 500 | 2, 579, 600 . 

Total United StS eeeeeeeeeeeceeeeneen 44 19 | a | 19 | 4,071,300 | 4, 031, 800 
a 

11 plant in both Carson and Hutchinson Counties tabulated under Hutchinson County. 

DEMAND—SALES 

Domestic consumption as indicated by manufacturers’ sales 
decreased 7 percent in 1948 to 932,433,000 pounds. Export sales 
increased 1 percent to 321,915,000 pounds to make the year’s total 
demand 1,254,348,000 pounds, compared with 1,319,760,000 pounds 
in 1947. The trend toward increasing consumption of furnace black 
was reversed in 1948, as demand fell 9 percent. Contact-black 
sales declined only 1 percent. 

The month-to-month trend in sales of contact blacks showed a 
gradual decline throughout 1948. ‘Sales of furnace blacks declined 
through September, after which there was a sharp increase. 

The rubber industry consumed 93 percent of all carbon blacks sold 
domestically in 1948. This is a slight decrease from the 94-percent 
consumption of 1947. Consumption of virgin rubber in the United
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States decreased 5 percent in 1948, while carbon-black consumption 
by the rubber industry at the same time decreased 8 percent. If 
95,000,000 pounds of carbon black are allowed for use in reclaimed 
rubber during 1948, the over-all domestic use of carbon black in 
virgin rubber dropped from 752 pounds to 706 pounds per long ton of 
virgin rubber used. This decline reflects the increasing use of natural 
rubber, which requires a lighter carbon-black loading than do syn- 
thetics. Of the total virgin rubber processed in this country during 
1948, natural rubber comprised 58 percent compared with 50 percent 
in 1947. This swing to natural rubber is also responsible for the 
increasing amount of channel blacks being used. , 

| Carbon-black usage by the ink-manufacturing industry remained 
essentially unchanged in 1948, increasing by 176,000 pounds to 
32,436,000 pounds. This maintains the record high established in 
1947 but does not continue the correlation established with newsprint 
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consumption. The American Newspaper Publishers Association 
reports that newsprint consumption in this country increased 8 

| percent to 5,141,000 short tons in 1948. 
The greatest proportionate decline in consumption took place in 

the paint industry, which used 6,799,000 pounds of carbon black in 
1948, 16 percent less than in 1947. Sales of paint products as a | 
whole, after correction for change in price index, increased 5 percent 
in 1948. The decline in carbon-black consumption by this industry 
is a continuation of last year’s trend, when consumption was 13 per- 
cent below that of 1946. This brings usage almost back to the 
prewar level of approximately 6 million pounds per year. 

Sales of carbon black for domestic consumption in the United States, by uses, 
1944-48, in thousands of pounds 

Use 1944 1945 1946 1947 1948 

Rubber... ..-------------------------e-e-e-e--------| 738,029 | 804,386 | 941,464] 943,580 | 870, 564 
Ink_ww ee 24, 479 22, 824 29, 561 32, 260 32, 436 

« Paint. ~~~ ee 5, 315 7, 421 9, 312 8, 1387 6, 799 
Miscellaneous..._---.-----------------------------..-| 12,616 | 11,631 | 18,318| 16,707| 22,634 

Total________.-----...-.----.-.---..-----------] 780, 439 846, 262 998, 655 |1, 000, 684 932, 433 

STOCKS 

Producers’ stocks of carbon black increased from 75,112,000 pounds 
on January 1, 1948, to 118,243,000 on December 31. Contact-black 
stocks increased throughout the year from an inadequate minimum on 
January 1 to a 16-day supply of 27,646,000 pounds at the end of the 
year. The stock of furnace blacks, which was satisfactory at the — 
end of 1947, increased 25 million pounds during the first half of 1948 
and leveled off for the remainder of the year close to 90 million pounds. | 
This stock is equivalent to a 54-day supply based on December 
shipments. : 

Producers’ stocks of carbon black, although not well-balanced by 
principal grades, were not abnormally high in 1948, being approxi- | 
mately the size of stocks held in the late 1930’s when demand was less 
than half as great as at present. Stocks of contact and furnace type 
held by producers as of December 31, 1944-48, were as follows, in 
pounds: | 

Year Contact types Furnace types Totat 

1944__ 22 58, 036, 000 11, 207, 000 69, 243, 000 
1945_._ ee 64, 956, 000 37, 049, 000 102, 005, 000 
1946__________________e 17, 006, 000 59, 222, 000 76, 228, 000 
1947.20 22 ee 8, 619, 000 66, 493, 000 75, 112, 000 
1948__ ~~ 27, 646, 000 90, 597, 000 118, 243, 000 

PRICES 

The average value of all carbon blacks produced in the United 
States in 1948 was 5.88 cents per pound f. o. b. producing plants. This 
is a rise of 0.52 cent per pound from the 1947 average. Contact blacks 
advanced 0.94 cent per pound to 7.28 cents, while the average value 
of furnace types declined 0.04 cent to 4.35 cents per pound. The rise
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in natural-gas average cost from 3.57 to 4.73 cents per thousand cubic 
feet accounts for 0.68 cent per pound of the rise in value of contact 
types, but furnace-black value declined despite rising gas costs. 
Furnace-black prices are less influenced by gas costs because of the 
higher yields obtained. The spread between the average unit value 
of contact and furnace blacks has now widened to 2.93 cents per pound. 

The published market prices of ordinary rubber grades of channel 
blacks increased 1 cent per pound in 1948, according to Oil, Paint 
and Drug Reporter, and the prices of the common furnace blacks 

| (that is, semireinforcmg and high-modulus) remained unchanged 
throughout the year. The rubber grades of channel black increased 
0.5 cent per pound on January 1, 1948, and a like amount on April 
1 to a price of 7.32 cents per pound for carloads in bags f. o. b. plant. 

| Fine-furnace-black prices increased on the same dates by 0.50 and 0.82 
cent per pound, respectively, to make its price equal to that of the 
rubber channel blacks. | 

Prices of carbon black in carlots, f. 0. b. plant, 1940-48, in cents per pound 

| ; {Oil, Paint and Drug Reporter] 

Channel blacks Furnace blacks | 

: Semirein- High- . 

Date of change Orda ber forcing modulus grades grades grades (FF) 
(SRF) | (HMF) 

Bags Bulk Bags Bags | Bags 

- Jan. 1, 1940._..----------_---~--- ee 2, 425 2. 30 3.00 {---------.-_|-------- 2. 
. Apr. 1, 1940__-_--_------------------------- 2. 65 2. 50 3.00 |--.-------__}-------- 22. 

July 1, 1940.._------------.---------------- 2. 925 2.75 3,00 |-2W 0D TTTTT TTT 
Apr. 1, 1941_..----------------------------- 3.175 3.00 3.00 |_-----------|------------ 
July 1, 1941_.-.-----. +--+ 3.35 3.15 | . 3.00 |------------]----..---... 
Jan, 1, 1942 2_____ eee 3. 55 3. 30 3.60 j------------|------.-.--. 
‘Apr. 1, 1944 2.............-..--..--------_ 3. 55 3. 30 3. 50 5.00 |_----.---.- 

. Jan. 1, 1946 2__-_-.----------------------- 5. 25 5. 00 3. 50 5.00 |------------ 
Oct. 1, 1946 2-2. + 5. 75 5. 50 3. 50 5.00 |---------__- 
Jan. 1, 1947.....--------.------------------ 6. 32 6. 00 3. 50 5. 00 6. 00 
Oct. 1, 1947....-------.---_---------------- 6. 32 6. 00 3. 50 5. 00 6. 00 
Jan. 1, 1948_....----__-__---------~--- ee 6. 82 6. 50 3. 50 5. 00 6. 50 
Apr. 1, 1948....-.---.--.--.-----._-------_- 7.32 7.00 3. 50 5.00 7.32 

1 Chiefly easy-processing (E PC) and medium-processing (MPC) but also includes hard-processing (HPC) 
and conductive (CC) channel blacks. 

2 Office of Price Administration ceiling prices. Average realization on sales to the Rubber Reserve Com- 
pany was generally higher. 

FOREIGN TRADE ' 

Imports.—Imports of carbon black in 1948, except for 40 pounds 
from Germany, came exclusively from Canada. The quantity of 
‘eas black and carbon black” imported from Canada in 1948 was 
74,100 pounds compared with only 25 pounds in 1947. The declared 
value of this material was 12.2 cents per pound. Acetylene-black 
imports reached a record high of 10,145,681 pounds, valued at 
$1,284,539, an average value of 12.7 cents per pound compared 
with a 1947 value of 10.9 cents per pound when imports were 
7,639,716 pounds. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Exports.—Exports of carbon black in 1948 gained 1 percent 
to 321,915,000 pounds. The unit value of the exported blacks was | 

8.86 cents per pound compared with 8.41 cents per pound in 1947. 
Shipments to Russia and Poland were cut off entirely in 1948, and 

Germany received carbon black from the United States this year for 
the first time since the war. Japan’s imports have increased sharply 
since it began receiving shipments in 1947. 

Carbon-black exports to individual countries fluctuate so widely 
from year to year that it is difficult to generalize concerning their 
usage trends. However, among those countries whose purchases from 
the United States are still increasing are Austria, Chile, Indonesia, 
Mexico, Peru, and Switzerland. The United Kingdom is still the 
largest export customer, and its purchases increased by 10.5 million 
pounds to 102 million pounds. Those countries with a decreasing 
purchasing trend are China, Czechoslovakia, Portugal, and Yugoslavia. 

Carbon black exported from the United States, by months, 1947-48 | 

: [U. S. Department of Commerce] 
i 

1947 1948 
Month I 

. Pounds Value Pounds Value 

January ..------------------e--w-ene--e--------| 38, 422,951 | $2, 564,080} 20,117,312] $1, 754, 225 
February _-..---...-.---.-.-------.------------| 18, 423, 618 1, 31, 901 31, 263, 868 3, 085, 142 

Mareh_-____--.----.-.--------------------------| 30, 245, 343 2, 141, 713 28, 983, 583 2, 560, 895 

April_._-.-.-.----.-.-------.-------------------| 28, 396,473 | 1, 744,171 21, 668, 011 1, 850, 377 

May_-__-------_-----.-.------------~-------------| 24, 888, 440 2, 185, 826 32, 353, 774 2, 812, 230 

June_._-_-------- ee ----------| 28, 176, 534 2, 222, 187 28, 288, 695 2, 363, 583 

July_...------ ee -----------] 28, 558, 326 2, 590, 793 24, 375, 687 2, 190, 098 

August_....-..-.---_-.-------------------------| 40, 477, 557 3, 895, 659 21, 809, 145 1, 855, 858 

September__....-.-.-.-------------------------| 32, 469, 648 2, 874, 979 25, 842, 784 2, 302, 249 

October____.------------.----------------------] 20, 625, 140 1, 812, 924 26, 780, 634 2, 394, 549 

November......--------.----------------------| 16, 145, 286 1, 325, 857 | 37, 305, 711 3, 331, 813 
December....-_--------------------------------| 22, 251, 389 1,958, 546 | 23, 125, 375 2, 022, 496 

Total... ----------------e---u------------| 319,075,705 | 26, 848, 636 | 321,914,579 | 28, 523, 515 
a 

Carbon black exported from the United States, by countries, 1946-48 

[U. 8S. Department of Commerce] 

ee en er ele eh pn se eS SS 

1946 1947 1948 
Country a 

Pounds Value Pounds Value Pounds Value 

Argentina._...........--------| 6, 988, 074 $602, 767 | 10, 112, 153 $905, 655 | 5, 764, 671 $551, 665 

‘Australia_..--..-.....---.-_--| 12, 523, 962 | 1,015,150 | 15,159,188 | 1,412, 446 | 15,155,026 | 1, 396, 873 
Austria. _...---.-------------- 141, 050 6, 212 493, 650 33, 585 | 1, 910, 300 162, 663 

Belgium-Luxembourg....-.--| 3, 731, 625 265, 362 | 11,928,375 | 1,082,997 | 6, 718, 745 697, 691 

Brazil_......-.----..-.--------| 6, 403, 875 466, 474 | 11, 341, 072 929, 282 | 8, 810, 209 816, 433 

Canada.......-.-..-..--.--..| 42; 087, 414 | 2, 036, 554 | 56,382,871 | 3,050, 370 | 51,620,189 | 3, 094, 028 
Chile. ...--_.-_--"7777"77"""}” 965, 885 63,808 | 1,129,875 | 100,488 | 1,434, 215 124, 624 
China. _..-.-.-.--------------| 4, 521, 187 425,975 | 1, 544, 745 149, 277 825, 659 88, 428 

Colombia._.--..----.---------]_’ 565, 139 54,862 | 1,673,236 | 138,953 | 1, 043, 288 98, 623 
Guba._...-.-...--.--------.-| 1,028,072 | 72,066 | 1, 198, 260 81,238 | ” 272, 240 24, 295 
Czechoslovakia_-.......------| 2, 974, 425 165,960 | 2, 217, 088 157, 982 436, 250 42, 319 

Denmark._._........-...-.--| 1, 766,495 | _ 126,013 | 1,736,500 | — 167,765 | 2,925,915 | 293, 939 
France....-..-..-.-..--..-..--| 46, 698, 747 | 2, 054, 845 | 37, 541,122 | 2, 934,075 | 46,481, 544 | 4, 219, 264 
Finland._--.-----------.--.| 2,029,210 | 148,825 | 615, 875 59, 184 | 1, 098, 350 104, 155 
Germany___....-...--_-__-____|_---------__]_------.----]------------]------------| 1, 416, 100 135, 742 

Hungary___-._..-..-.-.-..---_|------------|------------ 425, 950 37, 159 367, 250 35, 911 

India and Pakistan.....__.._.| 8, 126, 276 576, 511 7, 625, 445 606, 891 | 13, 033, 382 1, 218, 818 

Indonesia._._._....-----------| 117, 675 10, 955 975, 600 75,358 | 1, 982, 276 187, 290 
Ireland. .......---..--.----.--| 1,375, 550 110, 626 | 1, 386, 313 142,895 | 1,125, 675 121, 617 
Italy....._.-..-...-..-----.--| 10,119,318 | 608, 382 | 19,078,369 | 1,451, 272 | 10,580,964 | 990, 559 
Japan... ~~ |---| ++ ------- 50, 000 6,000 | 3, 570, 100 281, 752 
Malaya, Federation of.._-----|_ 462, 300 39,573 | 728, 050 55,695 | 144, 250 13, 982
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Carbon black exported from the United States, by countries, 1946-48—Con. 
ee 

1946 1947 1948 
Country —_-_—_—_———- eee | ee Ee 

Pounds Value Pounds Value Pounds Value 

Mexico_._.._-....-------------| 6, 224,266 | $328,486 | 6,364,681 | $381,824 | 8 949, 796 $624, 814 Netherlands..--_-_-----_---| 4,081,610 | 207,173 | 4,414,944 | 452,962} 3,955,110 | 361, 290 New Zealand_-_------------| "840,326 | 83,493 | 2 203,501 | 187,447 | 1/654,652| 162, 251 Norway....------------------| 1,787,925 | 113,523 | 1,384170|  195,924| 1ase950| 129, 174 Peru_.._--.------------------| 490,956 |  38,867| 770, 410 66,315 | "863, 813 76, 527 
Poland and Danzig____....___ 339, 200 13, 528 448, 000 36, 065 |---| 
Portugal__._._.__..-----------| 746, 752 53, 761 714, 742 65, 591 394,650| 41,618 
Spain.__..-.-..-_._---------._] 5, 971, 900 399, 665 | 3,199, 225 266, 665 | 4,314, 850 412, 207 
Sweden____..___...--..---_..-| 6, 949, 230 478,407 | 7,150, 399 636, 061 | 5,019, 042 464, 227 
Switzerland__..-_.----.--.-._-] 2, 461, 045 204,023 | 1, 666, 840 145, 326 | 2, 789, 369 270, 445 
Union of South Africa..-.....| 8, 598, 967 649, 627 | 11, 625,340 | 1, 284, 300 | 11, 208,660 | 1, 013, 913 
Uruguay_......------------~.- 710, 900 47, 049 875, 550 74, 040 172,525 | = —s- 16, 197 
U.S. 8. R__------ ~~ 555, 000 50, 227 500, 000 _ 25,000 |_------fe 
United Kingdom. -_......-..__] 75, 824, 863 | 5, 367, 506 | 91,891,486 | 9, 320, 271 102, 379, 289 | 10, 057, 257 
Venezuela... ..------------.._ 389, 250 25, 855 359, 920 28, 501 403, 820 31, 953 
Yugoslavia_-_..---...-.--+--__ 568, 300 26, 459 550, 500 22, 085 110, 230 17, 136 
Other countries____--...-..-..} 1, 968, O11 159, 933 | 1, 522,170 151, 692 | 1, 595, 225 143, 905 

Total.._._.._---_-.____.|271, 084, 780 | 18, 088, 432 |319, 075, 705 | 26, 848, 636 321, 914,579 | 28, 523, 515 
meee 

TECHNOLOGY . 

| The return of natural rubber to the domestic rubber market per- 
mitted an increase in the percentage used relative to the synthetic 
product. This reversion to natural rubber was accompanied in 1948 
by a growing consumption of contact blacks in preference to the fur- 

| nace blacks which became so important in synthetic compounding. 
: With compounding following this pattern, a major factor in the future 

course of the carbon-black industry will be the ability of synthetic 
rubber to compete, on its own merits, with the natural product. 

Regardless of merit, a certain quantity of synthetic material must 
be incorporated in rubber products to maintain our rubber self- 
sufficiency; but beyond this, synthetic rubber production will depend 
upon the price and service competition it can offer. 

The brightest hope of synthetic rubber standing on its own has been 
the excellent properties shown by so-called “‘cold rubber.” This is a 
synthetic rubber manufactured under refrigerated temperature 
conditions. Tire tread compounded from this material apparently 
wears longer than that made of natural rubber. The other properties 
of “cold rubber”’ fall between those of ordinary synthetic and natural 
rubber. The Reconstruction Finance Corporation has authorized 
that half of the operating synthetic rubber capacity be converted to 
this process, which will give a “‘cold-rubber” capacity of nearly 200,000 
tons per year by the middle of 1949. 

Paralleling the development of ‘‘cold rubber” has been an improve- 
ment in the reinforcing properties of furnace blacks. The particle 
size of these new blacks has been reduced to that of easy-processing 
channel black, and their surface characteristics are such that they are 
more highly reinforcing than channel black of the same fineness. 
These highly reinforcing blacks, called ‘‘very fine furnace,” “reinforc- 
ing furnace,” and “‘high-abrasion furnace,” increase the abrasion resist- 
ance of both natural and synthetic rubber above that obtainable with 

_ easy processing channel. Channel blacks give so excellent a product 
with’natural rubber that their use in natural should not be materially
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affected by the new furnace types. However, both standard and low- 
temperature GR-S have given their best performance when com- 
pounded with the new types of furnace blacks, and demand for 
synthetics and these blacks should be closely related. 

The coarser type of furnace black, semireinforcing furnace, now 
enjoys an economic advantage over channel black because of the high 
yield of this furnace process. The yield from natural gas of the 
fine furnace blacks, however, is less than one-third that obtained 
when semireinforcing grades are produced. Because of the low yield 
of the fine grades of furnace black and the reduced rate at which 
they can be produced, the cost advantage over channel black tends 
to disappear. At the end of 1948, rubber grades of channel black 
and fine furnace black were quoted at the same price. 

Two methods have developed for producing these highly remforcing 
furnace blacks. One, just discussed, uses natural gas as feedstock. 
To realize a reasonable yield from this method, additional equipment 
must be installed at the furnace plant to preheat the gas, and the 
process is difficult to control. The other procedure is to use an oil 
feed or a combination of gas and oil. This method has been gaining 
in favor, and higher yields and throughputs have been obtained | 
than with gas alone. Gas is still a cheaper source of carbon than oil. 

| The growth of this process will depend in large measure upon the 
relative price of natural gas and petroleum fractions in the future. 

The practicability of producing carbon blacks from liquid-petroleum 
fractions will have a decentralizing effect on the industry because 
transportation and storage is a lesser problem for oil in many areas 
than for gas. One plant is operating in Wales and two are now | 
scheduled for construction in England, our largest export customer 
for blacks. Both of these will be furnace-type plants and will use a 
liquid feedstock. One, to be operated by Philblack, Ltd., under a 
licensing agreement with Phillips Petroleum Corp., will be financed 
privately and produce 20 million pounds per year of carbon black. 
The other plant, the first to be approved under the guaranteed invest- _ 
ment plan of the Economic Cooperation Administration, will be 
operated by Cabot Carbon, Ltd., a subsidiary of Godfrey L. Cabot, 
Inc. This plant is scheduled to produce 10 million pounds of black 
per year and to be in full operation by the end of 1950.
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GENERAL SUMMARY | 

RODUCTION and apparent consumption, as indicated by mill 
Piipments of cement in 1948, increased sharply over the preceding 

year’s totals. The efforts of the industry to pace demands resulted 
in the greatest output of cement in history. Total production of 
208,888,511 barrels of hydraulic cements was 10 percent greater than 
in 1947. The gains were reflected in all types (portland cement and 
other hydraulic cements—natural, masonry, puzzolan, and hydraulic 
lime). The portland-cement industry operated at 81 percent and the 
remainder of the hydraulic cement industry at 99 percent of produc- 
tive capacity during 1948. Mill shipments of portland cement, which 
totaled 204,304,662 barrels, represented an increase of 9 percent over 
the 1947 figures—an all-time record. Shipments of other hydraulic 
cements increased 15 percent. Stocks of all hydraulic cements at mills 
on December 31, 1948, amounted to 11,365,729 barrels, 12 percent 
greater than at the end of 1947. 

The average net mill realization per barrel of portland cement 
reached $2.18—an increase of 28 cents over the 1947 price. Other 
hydraulic cements, as a group, reported a gain of 32 cents a barrel 
to $2.29. 

The long-term trend, as indicated by the moving 12-month total 
of production of finished portland cement in the Bureau of Mines 
Monthly Cement Reports, continued the climb started in 1945 and 
reached a record high in December 1948. 

Monthly production during 1948 totaled 14.5 million barrels in 
January, declined shightly in February, increased gradually through 
August, declined again slightly in the following month, and reached 
a high for the year of 19.3 million barrels in October. From this 
point production gradually declined to a year-end output of 17.4 
million barrels. ‘The monthly average for the year exceeded 17 
million barrels. 

212
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Salient statistics of the cement industry in the United States, 1944-48 1. 
LL A ED ESA re ere neers 

. 1944 | 1945 1946 1947 1948 

Production of finished cement: . Portland. .......----...------barrels__| 90, 905, 696] 102, 804, 884) 164, 064, 188] 186, 519,347| 205, 448, 263 Masonry, natural, and puzzolan (slag- 
lime)_____..-_.-___...-barrels..| 1,246, 703] 1, 483, 763] 2,474, 674! 2, 951,098| 3, 440, 248 

Total production___......-...-do_...| 92, 152, 399 104, 288, 647) 166, 538, 862} 189, 470, 445] 208, 888, 511 Capacity used at portland-cement mills..__.---_---.._.....-.. percent. 37.8 42.5 67.9 74.9 80.8 Production of portland-cement clinker 2 . : barrels__| 90, 508, 803] 102, 702, 976] 165, 126, 403] 187, 602, 420| 207, 544, 072 Active plants: Portland. ..........-.----2------------ 151 145 158 150 150 Masonry, natural, and puzzolan (slag- 
lime) -2------ 22 9 9 9 9 9 

Shipments from mills: | 
Portland ......-.......--..---barrels..| 94, 271, 81] 106, 353, 595 169, 567, 503] 187, 491,869| 204, 304, 662 Value 3____________________________"1§150, 357, 754|$173, 337, 010|$292 396, 343|$356, 213, 976/$445" 678. 073 Per barrel.__.---_.-----__ $1. 59 $1. 63 $1. 72 $1. 90 $2. 18 Masonry, natural, and puzzolan (slag- ° lime) _._._________________barrels_.| 1,320,274] 1,479, 513| 2, 533,106] 2,927, 885| 3, 375, 135 Value 3_._.--____________________ | $1) 638 892] $2) 093, 848| $47155;171| $5,764? 308| $7’ 734’ 280 Per barrel_________.--.--.--..-.__- $1. 24 $1. 42 $1. 64 $1.97 $2, 29 

Total shipments_____.______barrels__ 95, 592, 155] 107, 833, 108] 172, 100, 699 190, 419, 754} 207, 679, 797 Value___------ $151, 996, 646|$175, 430, 858/$296, 551, 514/$361, 978, 374|$453, 412, 362 Stocks at mills, Dec. 31: 
Portland: 

Finished cement_...____._barrels__ 19, 952,711] 16,454,775] 10, 969, 755] 4 10, 011, 607} 5 11, 155, 208 Clinker 3____._..-_._______do____ 5, 828, 986] 4, 462,633} 3, 886, 443) 43, 605, 299) 53, 781, 254 Masonry, natural, and puzzolan (slag- 
lime)_.._-----._.....__._._barrels__ 166, 889 170, 324 112,031; 4145, 408 5 210, 521 Imports... --..--------...--.--_--___do___ 169 323 3, 734 4, 606 282, 852 Exports__._—_._-_--.-.------------d0_--.| 4,040,405] 6,474, 721| _8, 163,362| 6 6,771,250| 5, 922” 163 Apparent consumption 7___.___._..__do____ 91, 551,919) 101,358, 710) 166, 941, 071 $183, 454, 387| 202, 040, 48° 

eS ES ee 
1 Figures include Puerto Rico and Hawaii. 
2 Compiled from monthly reports by producers. 
$ Value received f. o. b. mill, excluding cost of containers. 
4 Revised figure. 
5 Subject to revision. 
6 198,723 barrels, valued at $839,916, shipped under the U. S. Army Civilian Supply Program, is excluded from exports shown but is deducted from apparent consumption. 
7 Shipments from domestic mills plus net imports. 

Monthly shipments from mills in 1948 followed the prewar seasonal 
pattern, but at a much higher level. With the exception of 2 months, 
February and October, monthly shipments were higher in 1948 than 
in the preceding year. Mill shipments amounted to 9.2 million 
barrels in January, declined in February, increased gradually to 21.4 
million barrels in June, and declined again in the following 3 months 
until another peak of 20.3 million barrels was reached. Shipments 
then declined to 12.7 million barrels in December. 

Consumption trends of portland cement in 1948, as indicated in 
figure 1, are about the same as in the previous year. The Middle 
States ' were the leading consuming region. 

The improvement and expansion program of the cement industry 
continued in 1948, as three new wet-process plants were put into 
operation. The Ideal Cement Co., of Denver, Colo., started opera- 
tion during the year of its “twin” plants at two locations where it 
also operates two dry-process plants—the Colorado Portland Cement 
Division, Portland, Colo., which began operating in June, and the 
Union Portland Cement Division, Devils Slide, Utah, which started 
producing in October. The Carolina Giant Cement Co., Philadel- 
phia, Pa., started production in December from its new plant at 

1 The States comprising each region are found in Minerals Yearbook, 1945, p. 1222.
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Harleyville, S.C. Other developments include the proposal of the 
Lehigh Portland Cement Co., Allentown, Pa., to build a new plant 

on a 9,500-acre site near Flagler Beach, Fla. The raw material will 
be coquina limestone found near the site. Although final details have 
not been concluded, a new 10-million-dollar wet-process plant is _ 
proposed for construction near Banning and Palm Springs, Calit. 
Action is delayed, however, by a zoning ordinance which would bar 

| construction of the plant. Existing installations were improved by 
numerous cement companies during the year. The Portland Point, 
N. Y., plant of the Pennsylvania-Dixie Cement Corp. remained in- 

active during 1948, and the dry-process Northampton, Pa., plant of 
the Universal-Atlas Cement Co., after being kept in a stand-by 

: condition for a number of years, was dismantled during the year. 
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FIGURE 1.—Trends of indicated consumption of portland cement in continental United States, 1928-48, 

by regions, 

| The United States Supreme Court decision of April 26, 1948, on the 

basing-point price system has apparently left much confusion and 
many interpretations in its wake. The cement companies, in general, 

have abandoned the multiple-basing-point delivered price and are 
selling their product at prices f. 0. b. the shipping point or, if the 

purchaser desires, at a delivered price reflecting full freight charges 
from shipping point to destination. At least one company, it is 

reported, is adhering to the competitive sales policy in effect before 

the multiple-basing-point system was outlawed. The United States 

Senate named a special committee to study the effect of the Supreme 
Court’s decision.



: CEMENT — 215 | 

PRODUCTION, SHIPMENTS, AND STOCKS - 

PORTLAND CEMENT 

In 1948 the output of portland cement constituted 98 percent of the 
total output of hydraulic cements. This production came from 150 
active plants located in 35 States and Puerto Rico. One new plant 
began operating in December 1948, but no shipments were made from 
it during the year. 

| Production in 1948 was greater in all districts, as grouped by the | 
Bureau of Mines, than in 1947. In continental United States the 
increases ranged from 4 percent in the Alabama district to 19 percent | 
in the Colorado-Wyoming-Montana-Utah-Idaho district. The Puerto 
Rico district production increased 30 percent over the preceding year. 
Quantitywise, the Eastern Pennsylvania-Maryland district led with 
an output of 33,589,877 barrels, followed by California with a 24,601,- 
892-barrel production. The following districts produced more than 
10 million barrels in 1948: Texas, New York-Maine, Indiana-Ken- 
tucky-Wisconsin, Michigan, and Ohio. These seven districts sup- 
plied 58 percent of the total output. 

Shipments of finished portland cement were also greater in all dis- 
tricts in 1948 than in 1947. The increases ranged from 4 percent in 
the Indiana-Kentucky-Wisconsin district to 17 percent in the Oregon- 
Washington district, while a gain of 28 percent was registered in the 
Puerto Rico district. 
_Stocks of finished cement were 11 percent greater on December 31, 

1948, than on the same date of the preceding year. Seven districts 
(including Puerto Rico) show decreases in stocks from the 1947 total, 
and 12 reported increases ranging from 1 percent in the Eastern 
Missouri-Minnesota-South Dakota and Kansas districts to 116 percent 
in the Colorado-Wyoming-Montana-Utah-Idaho district. The trend 
of month-end stocks of clinker in 1948 varied slightly from the pre- 
ceding year’s pattern. The peak was reached in March instead of 
May, as in the previous year. The decreases continued gradually to 
the low for the year in November. 
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FIGURE 2.—Trends in end-of-month stocks of finished portland cement and portland-cement clinker



Finished portland cement produced, shipped, and in stock in the United States, 1947-48, by districts bo 

a oo 

plants Production - Shipments from mills Stocks at mills on Dee. 31 

Barrels 1947 1948 Barrels 

District Per- Percent Per- 

cent Value Value | change from cent 

1947/1948 change 1947 in— change 

1947 1o3 | 0M | Barrels || Barrels |] —|___7—|_ 1947 19481 | Torn 
Aver- 

Aver- Aver- | Bar- 
Total age Total age rels “of S 

| | Zz 

Eastern Pennsylvania and 
wv 

Maryland._.-.__._-...-.-.--| 21] 21) 29, 602, 680} 33, 589, 877 +13. 5| 29, 903, 222/$53, 741, 512) $1.80) 33, 518, 779/$71, 150, 988 $2. 12) +12.1) +17.8] 21,661,398] 1, 732,496) +4.3 > 

New York and Maine._-__--| 12] 11] 12, 132, 952] 13, 504,096] -+11.3] 12, 548, 319 23, 031, 143 1.84! 13, 475, 277| 28, 825, 985 2.14} -+7.4) +16.3] 21,014, 711} 1, 043, 530 12.8 

Ohio...._.......------------| 9} 9] 9,382,564] 10,035,211] -+7.0] 9,296,311) 16,611,421) 1.79) 10,020, 198) 20, 496, 930 2.05} -+-7.8) +14. 5 2 606, 345 621,358) +25 

Western Pennsylvania and 
rd 

West Virginia_......-------- 8 8} 8,168,412] 8, 940, 151 +9.4] 8, 250, 695] 14, 616, 077 1.77} 8,931, 245] 18, 518, 280 2.07} +8. 2) +16.9 2 611, 907 620, 813 +1.5 = 

Michigan._....--------------| 9] 7] 10, 211, 809) 11, 410, 085] -+11.7| 10, 470, 766] 18, 868, 187| 1.80) 11, 116, 911} 23, 533,001) 2.12) -+6.2) +17.8 891, 584) 1,184,758} +32.9 5 

Illinois....-...---.....------| 41 4] 7,227,748] 7,570,536] +4.7| 7,155, 280] 13, 219,260} 1.85) 7, 578, 404) 15, 200,723) 2. 01] +5.8) +8.6 2 483, 450 480, 582) —-0.6 by 

Indiana, Kentucky, and . td 

Wisconsin..............-.-| 6] 6] 11, 686,308! 12, 333,325] +6.0) 11, 696, 651| 21,377,465] 1.83) 12, 153, 061| 24, 479,875] = 2. Ol] +3.9) +9.8 2 568, 094 748, 358) +31.7 6 

Alabama.._..........-...---| 7] 7] 9,514,190} 9,908,219} -+4.1] 9, 509, 697| 16, 663, 543) 1.75) 9,948, 600) 20,140,177) 2. 02} +4.6) +15. 4 314, 542 274,161) —12.8 6 

Tennessee ._......-.-.-.-.---| 6] 6] 5,900,618] 6,727,160} +14.0/ 6,101,108} 11,017,225) 1.81] 6,774,926) 18, 667,060) 2. 02} +11.0} +11.6 259, 464 211,698; —18.4 bh 

Virginia, Georgia, Florida, 
“ 

Louisiana and South Caro- 
ling 3......_..............-| 6] 7] 6,118, 256] 7,134,091] +-16.6] 6, 147, 130] 12,190,232) 1.98) 7,058,877 16,201,937) 2. 30} +14. 8] +16. 2 2 209, 017 284, 231] +360 

lowa....._..-...........----| Bl 5] 6,335, 666| 6,807,214] -+7.4| 6,155,670) 12,054,420) 1.96] 6,835, 578) 14, 424,526, 2. 11; +11.0| -+7.7 2 502, 082 473,718, —65.6 ~ 

Eastern Missouri, Minnesota, 
00 

and South Dakota_........| 6| 6] 9,134,368/ 9,654,828) -+-5.7| 9,127,591] 17,360,892| 1.90; 9,649, 881) 20, 740,674) 2. 15] +5. 7) +13.2 2 472, 532 477,479| +1.0 

Kansas_...------------------ 6| 61 7,131,802] 7,933,899] -+11.2) 7, 208, 147) 13, 017, 277 1.81] 7,930, 965} 16, 188, 379 2.04} -++10.0) +-12.7 268, 864 271,798; +1.1 

Western Missouri, Nebraska, 
Oklahoma, and Arkansas.. 6} 6] 6,392,194] 6,960,336) +8.9) 6,378,721] 11, 779, 421 1.85] 6, 860, 520) 14,528,697} 2.12) +7.6) +14.6 280, 804 380, 620) +35.5 

Texas.......--.-............| 10} 10] 12, 462, 925] 13, 700, 633] -+-9.9] 12,349, 219] 24,111,833) 1.95] 13, 786, 846) 80,352,972) 2. 20 +11.6| +12.8 2 516,610), 430,397) -—-16.7 

Colorado, Wyoming, Mon- 
tana, Utah, and Idaho._._| 7] 9] 4,586,069] 5, 456, 272) +19.0) 4,631,303} 10,737,902; 2.32) 5, 250, 131} 14,314,150] 2.73) 413.4) +17.7 2177, 409 383, 550) -+-116. 2 

California....-.----------..-| 11] 11} 22, 788, 173} 24, 601, 892 +8. 0] 22, 846, 458) 46, 539, 749 2. 04). 24, 162, 926} 57, 742, 226 2.39) -+5.8| +17.2 2 586, 438} 1,025,404) -+-74.9 

Oregon and Washington..-..| 9] 9] 5,917,445] 6,740,050] +13.9) 5,811, 456) 18, 937,036) 2.40) 6, 816, 082} 18, 224,466) 2.67| +17.3| +11.3 563, 845 487,813} —13.5 

Puerto Rico._.-----.-----.-- 2; 2] 1,875,168] 2,440,388) +30.1} 1,904,125) 5,339, 381 2.80} 2,440,455] 6, 947, 027 2.85) +28.2) +1.8 22, 511 22, 444 —0.3 

Total_...--------------] 150} 150/186, 519, 347/205, 448, 263|__ +10. 1/187, 491. 869 356, 213,976] 1. 90/204, 304, 662/445, 678,073} 2.18) +9. 0] +14. 7) 2 10, 011,607) 11, 155, 208 +11.4 

Pennsylvania-_-.------------- 24| 241 33, 349, 859] 38, 310, 627} +14.9) 33, 655, 687| 60, 998, 207 1.81| 38, 255, 543] 81, 638, 484 2.13] +13. 7| +17.7| 22,005,479] 2, 060, 563 +2.7 

Missouri..........-.-----...-| 6] 5] 8, 013,550| 8,503,012} -++6.1) 8,030,939] 15,066,390] 1.88) 8, 428,343] 17,911,257) 2.138 +4.9) +13.3 2 383, 800 458, 469} +19.5 

ne
 

1 Subject to revision. 2 Revised figure. ’ South Carolina began producing in December 1948; no shipments made.



Production, shipments from mills, and stocks at mills of finished portland cement in the United States in 1948, | 
by months and districts, in thousands of barrels 

0 : Sept N D 
ea District January | February; March April May June July August “P €m- | October ovem- gcemr 
eo er ber ber 
S ee | | A | | Rr | RL | A | A | et te | areata | were eevee | amram renreaena | Aenea ere 

I PRODUCTION . 

Eastern Pennsylvania and Maryland_______-_________ 2, 438 2, 264 2, 429 2, 653 2, 971 2, 840 2, 955 2, 984 38, 053 3,118 3, 014 2, 849 
New York and Maine______-..-_---.__---_-________- 831 792 837 1, 049 1,175 1,170 1, 364 1, 288 1, 297 1,340 1,194 1,177 
Ohio.-__..---.-2-2-- ee 716 483 705 743 912 887 1, 030 970 841 974 931 843 

& Western Pennsylvania and West Virginia_.__._______ 692 544 698 653 795 741 777 816 745 893 820 765 
Michigan......-.-.--..--...----------_---- 826 367 437 546 980 1, 219 1, 298 1, 324 1, 204 1, 135 1, 115 960: 
Tllinois__..--.-.------------- ee 620 468 387 612 663 618 739 669 688 714 657 736 
Indiana, Kentucky, and Wisconsin_.__._........___- 803 776 903 1, 045 921 1, 060 1, 169 1, 232 1, 141 1, 166 1, 155 964 
Alabama...__....------- 22-2 726 620 804 825 851 819 863 914 892 899 855 844 
Tennessee...__---_-.--.-------- ee 494 455 507 542 584 575 590 631 564 616 592 578 
Virginia, Georgia, Florida, Louisiana, and South 

Carolina lit... eee 510 550 §51 558 597 578 623 605 624 634 621 662 
Towa._..-.-.-------------- nee 473 465 424 506 676 625 573 625 672 685 575 509 
Eastern Missouri, Minnesota, and South Dakota.-_-_ 550 636 735 722 949 913 873 -869 851 883 849 813 
Kansas........--_-_----------- ee 531 606 501 589 736 717 726 704 718 745 706 657 
Western Missouri, Nebraska, Oklahoma, and Ar- 
kansas.......--------- 426 513 482 508 635 652 539 645 594 610 707 649 iS 

Texas.___.----.--------- ee 935 1, 088 1, 044 1,181 1, 095 1, 142 1, 208 1, 158 1, 196 1,178 1, 167 1,307 & 
Colorado, Wyoming, Montana, Utah, and Idaho.... 408 315 301 404 415 394 487 540 486 591 610 507 Z 
California._.__..-.---------------------------------- 1, 936 1, 824 2, 013 2, 140 2,019 2, 022 2, 077 2, 133 2, 152 2, 320 2, 078 1,890 
Oregon and Washington..........-..--.--_--_-___-___- 422 414 515 570 559 586 638 639 676 639 591 500 
Puerto Rico_...--....------------- ee 204 167 229 195 207 199 192 215 211 209 198 215 

United States: 1948._....---.---- 14, 541 13, 347 14, 502 16, 041 17, 740 17, 757 18, 721 18, 961 18, 605 19, 349 18, 435 17, 425 , 
1947.22 13, 406 12, 618 14, 205 14, 566 13, 389 © 15, 971 16, 342 17, 480 17, 319 18, 300 16, 814 16, 123 

SHIPMENTS . ‘ 

Eastern Pennsylvania and Maryland________________ 1, 324 1, 161 2, 494 3, 090 2, 963 8, 445 3, 672 3, 403 3, 402 3, 384 3, 150 2, 030 
New York and Maine. .-_--..--- 476 433 769 1,171 1,310 1, 487 1, 501 1, 488 1, 469 1, 444 1, 209 717 
Ohio--..--.----------- ~ 302 290 674 907 1,014 1, 160 1,106 1,114 942 1, 077 930 504 
Western Pennsylvania and West Virginia_.._._._____ 261 221 487 657 825 1, 148 1, 136 1, 004 903 1, 012 845 432 
Michigan______...-.-.--- 2 266 296 460 976 970 1, 324 1, 334 1, 455 1, 384 1, 297 911 445 
Illinois_-._-..-..---------_------_------------------- 159 198 355 749 885 1, 015 807 832 761 746 717 351 
Indiana, Kentucky, and Wisconsin.-___-_-__.________ 389 413 743 1,170 1, 371 1, 418 1, 292 1, 206 1,152 1, 245 1,158 |. 596 
Alabama._.......--.-....--..----------- ee 625 568 812 869 910 912 906 906 882 919 842 799 
Tennessee_._-----------.---------------------------- 328 333 565 660 637 654 600 626 615 620 578 559 
Virginia, Georgia, Florida, and Louisiana_._....____ 424 414 583 621 612 «644 653 636 614 642 620 595 
lowa_......-------~----------+---2----------------- 127 138 308 792 915 888 756 758 738 672 566 186 
Eastern Missouri, Minnesota, and South Dakota_-_- 284 244 544 921 1, 091 1, 254 1, 080 932 902 945 891 561 NO. 
Kansas.......-...------.--------.----.------- ee 330 183 421 950 888 797 742 747 749 778 753 593 art 

See footnote at end of table. «~]}



Production, shipments from mills, and stocks at mills of finished portland cement in the United States in 1948, bo 
by months and districts, in thousands of barrels—Continued 60 

District January |February| March | April May June July | August Septem October Novem- Decem- 

SHIPMENTS—continued 

Western Missouri, Nebraska, Oklahoma, and Ar- 
kansas-__-__.--------- eee 296 164 394. 768 660 685 597 690 684 720 644 558 . 

Texas... ------- 909 678 1, 220 1, 288 1, 182 1, 231 1, 279 1, 198 1, 194 1, 221 1, 142 1, 247 
Colorado, Wyoming, Montana, Utah, and Idaho-- -- 253 193 314 531 492 450 497 548 509 596 512 353 
California__._...-...--..--- ee 1, 909 1, 880 2, 049 2, 105 2, 003 2, 087 2, 128 2,176 2, 085 2, 121 1, 941 1, 679 
Oregon and Washington____.__-------_--------.------ 353 354 545 619 621 609 726 767 736 670 512 317 i 
Puerto Rico_--.--_--_---- eee 190 177 220 203 195 218 182 219 217 215 189 219 

United States: 1948. _.._-_________----__--._.- 9, 205 8, 338 18, 957 19, 047 19, 544 21, 426 20, 994 20, 705 19, 938 20, 324 18, 110 12, 741 2 
1947__.____-----_-------.------ 8, 395 8, 434 12, 188 15, 414 15, 328 18, 179 20, 099 20, 365 19, 840 20, 562 16, 267 12,379 by 

Ss. OEO—E—E=—eeeeeeeeeeeS Oe. sO Eee. —=SQOSSe—eETeeee O_O SS _o_ ———e==_E.*>"so oe OESS}S)|$s oO Cae. OI.) oO —=————eeeeeESS oO eee > 

i 
STOCKS (END OF MONTH) . 9) 

Eastern Pennsylvania and Maryland. . ---..------- 2,778 3, 880 3, 816 3, 378 3, 386 2, 781 2, 065 1, 648 1, 298 1, 031 895 1,713 
New York and Maine-___....__..___--.---.._____---- 1, 366 1, 725 1, 793 1, 671 1, 536 1, 219 1, 082 872 701 597 583 1,048 © 
Ohio....-...-.--.-------. eee J, 028 1, 220 1, 252 1, 088 987 714 638 492 393 301 283 621 > 
Western Pennsylvania and West Virginia.......-..-- 990 1, 313 1, 525 1, 522 1, 492 1, 085 725 536 379 262 237 570 
Michigan............-..-.---.---2-- i __--------- 1, 452 1, 623 1, 500 1, 070 1, 080 976 939 768 628 465 669 1, 185 ow 
linois....-. 2 949 1, 219 1, 251 1, 118 891 493 425 262 188 156 95 481 S 
Indiana, Kentucky, and Wisconsin____..._------..-- 980 1, 343 1, 508 1, 379 929 571 451 478 466 384 380 748 
Alabama........-.-.2.-2- 411 463 455 4i1 352 260 217 226 235 216 229 274 A 
Tennessee_..-...-.-.--------_------- ee 424 546 488 370 317 238 227 233 181 178 192 212 
Virginia, Georgia, Florida, Louisiana, and South bos 

Carolina !____-. ee 315 451 418 354 340 274 244 214 224 216 217 284 © 
Towa_._----..--.-------------- nee 856 1, 182 1, 298 1, 013 773 611 328 194 129 143 151 474 
Eastern Missouri, Minnesota, and South Dakota. - .-. 744 1, 136 1, 327 1, 129 991 654 447 384 328 268 226 477 @® 
Kansas_......-.-....-_---.-_..--_-------------------- 471 890 971 609 458 |. 377 361 317 287 254 207 272 
Western Missouri, Nebraska, Oklahoma, and Ar- 

kansas. ....---.------- eee 411 760 848 587 563 529 471 425 336 226 290 381 
Texas._.....-..---.--.--.-------- 2. 543 953 778 670 583 495 - 424 385 387 344 370 430 
Colorado, Wyoming, Montana, Utah, and Idaho-_-_-_. 332 454 440 314 236 181 169 162 140 131 229 383 
California.._.......-.....-..-.-..------------..------ 612 557 521 556 571 506 456 412 479 678 815 1, 026 
Oregon and Washington..__....-..---_--.--.--- 22 ee 637 698 667 618 556 533 445 316 257 226 304 487 
Puerto Rico.-..-..- 2. eee 37 |. 27 35 28 45 25 35 31 25 18 27. 22 

United States: 1948.....__--.-..--.-...-...-._| 15, 336 20, 340 20, 886 17, 880 16, 086 12, 422 10, 149 8, 355 7, 061 6, 094. 6, 399 211, 083 
1947__.._.-.--_-..--.------...-| 15, 931 20, 112 22, 178 21, 331 19, 388 17, 095 13, 337 10, 452 7, 921 5,668 | 6, 209 3 9, 975 

Re ee eee eee eee ee ee eee eee eee eee eer eee eee eee eee eee ee eee eee ee eee ee ec eee re eee eee eee eee eee re eee 

1 South Carolina began producing in December 1948; no shipments made. 
2 Subject to revision. 
8 Revised figure.
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Stocks of finished portland cement and portland-cement clinker at mills in the 
United States ! on Dec. 31, and yearly range in end-of-month stocks, 1944-48 

eee erence neg SASS a aS 

Range 

(redid Low High 

Month Barrels Month Barrels 

1944 Oreo 19, 952, 711 | October._..-_.__.--_| 16, 049, 000 | February.......----| 25, 073, 000 
Clinker__.._..-- 5, 329, 000 | November........._| 4,856,000 |} April_..._..---....._| 6, 687, 000 

1945 Creer 16, 454,775 | October._____...__._] 12,385, 000 | February.......-.-.| 22,171, 000 
Clinker__....--- 4, 462, 633 | November......----} 4,022,000 | March_...-...-......| _ 6, 185, 000 

roigfCement....----| 10, 969, 755 | October_____----"-_] 7, 208, 000 | February.-----.----| 20, 034, 000 
Clinker_......._ 3, 886, 443 | November..-...-...; 3,512,000 | March......._._.----| _ 6, 281, 000 

1947 Cement..--.---| ? 10, 011, 607 October._.__--.-----| 5, 668, 000 |____.do___-..-....--_-| 22, 178, 000 
Clinker_.....-..}| 23, 605, 299 | November_.......--| 2,929,000 | May---.--.--.-.-.--_| _ 6,353, 000 
oh 311, 155, 208 | October__......-....| 6,094,000 | March___-__._____-__}| 20, 886, 000 
Clinker.........| 33,781,254 | November__--......} 2, 781,000 |----.do_...__-.-...-..| 6, 072, 000 

renee tenn nee EE CET A TES TD SS SD 

1 Includes Hawaii and Puerto Rico. . 
2 Revised figure. 
3 Subject to revision. 

NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 

In 1948, as in the previous year, nine cement plants produced 
hydraulic cements other than portland. Output, shipments, and stocks 
in 1948 were, respectively, 17, 15, and 45 percent greater than in the 
previous year. Producers reported the consumption of 47,609 short 
tons of coal and of gas equivalent to approximately 3,927 short tons of 
coal. Statistics for the 5-year period 1944-48 are shown in the fol- 
lowing table. 

Natural, masonry (natural), and puzzolan (slag-lime) cements produced, shipped, 
and in stock at mills in the United States, 194448 

a 

Production Shipments Btocks on 

Year > 
Active Barrels (376 | Barrels (376 Value Barrels (376 
plants pounds) pounds) pounds) 

1044... eee nee nee 9| 1,246,703 | 1,320,274 | $1, 638, 892 166, 889 
1945___...--.-.--.--..-....-.--_.-_.. 9| 1,483,763 | 1,479,513 | 2,093, 848 170, 324 
1946_..--.--..------..-..------------ 9| 2,474,674 | 2,533,106 | 4,155,171 112, 031 
1947_..-...------.---.--.--.----- 9| 2 951,098 | 2,927,885 | 5,764,398 1145, 408 
1948. _..-..-...---.-...---.--.-_.._-- 9] 3,440,248 | 3,375,135 | 7,734, 289 2210, 521 
a 

1 Revised figure. 
2 Subject to revision. 

TYPES OF CEMENT 

A break-down of the total production of portland cement by 

various types for the 194448 period is shown in the accompanying 
table. With the exception of high-early-strength cement, the output 
of all types increased in 1948 over that reported in the previous year. 
The quantity of air-entrained cement produced and shipped, first 

reported separately to the Bureau of Mines in 1945, showed substantial 

gains over the previous year’s figures. Increases in sales of sulfate- 

resisting, type V, and white cements are noteworthy. 
Prepared Masonry Mortars.—Production of these mixed materials 

in 1948 was reported by 86 plants and totaled 10,523,545 barrels.
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Shipments reached 10,321,781 barrels valued at $26,226,385—an 
average of $2.54 per barrel. These data are not included in the 
statistical tabulations in this chapter, but the portland cement used 
in manufacturing these mixtures is included. 

Portland cement produced and shipped in the United States,! 1944-48, by types 
NL 

CTC ALC eS A estaencnrrnyennasnnandenec 

Shipments 
ee 

Type and vear Active | Production Value 
yP y plants | (barrels) 

Barrels © | ————-----—__,-__---—— 

Total | Average 

General use and moderate heat (types I 
and IT): 

194422 151 83, 576, 685 86, 933, 387 | $135, 564, 313 $1. 56 1945. 145 89, 922, 894 93, 379, 480 | 148, 653, 647 1. 59 1946_. 22-2 153 139, 173,936 | 144, 038, 503 244, 051, 517 ~ 1.69 1947.22 150 | 157, 525, 464 | 158, 637,287 | 297, 619, 024 1.88 1948. 150 | 174, 909, 904 173, 365, 414 | 374, 584, 386 2.16 
High-early-strength (type IID: 

1944.2 97 5, 185, 264 5, 190, 092 10, 278, 215 1. 98 1945-2 103 5, 487, 460 5, 602, 875 11, 280, 392 2.01 1946... 2-2 111 6, 716, 488 7, 183, 209 14, 977, 117 2. 09 1947_.2 92 6, 015, 985 5, 899, 830 13, 284, 390 2. 25 1948... 92 5, 513, 312 5, 615, 894 |. 14, 224,177 2. 53 Low-heat (type IV): . Do 
1944.0 4 441, 368 400, 998 554, 684 1.38 1945. 3 35, 715 30, 840 50, 358 1. 63 1946____-_-- ee 3 139, 996 136, 541 - 248, 057 1. 82 1947__ 5 125, 113 137, 469 252, 721 1. 84 1948______--__- ee . 3 135, 871 153, 994 306, 962 1. 99 Sulfate-resisting (type V): 
1944.2 4 100 1, 647 38, 280 1.99 1945_ 4 5, 141 3, 915 7, 952 2. 03 1946__--- 4 65, 880 60, 950 "125, 204 2. 05 1947.2 5 64, 126 94, 455 231, 523. 2. 45 1948.2 6 204, 862 163, 127 505, 710 3.10 Oil-well: 
1944-2 15 938, 872 931, 371 1, 802, 361 1. 94 1945__-- 16 1, 231, 756 1, 305, 493 2, 499, 739 1.91 1946... 17 1, 510, 843 1, 568, 881 3, 110, 351 1. 98 1947.22 18 1, 701, 305 1, 708, 719 3, 592, 577 2.10 1948____--- 14 1, 817, 746 1, 966, 854 4, 972, 499 2. 53 White: 
1944... 6 302, 543 322, 443 1, 303, 440 4, 04 1945.22 5 425, 299 456, 210 1, 859, 070 4. 08 1946__---------.--- 2 5 774, 215 797, 194 3, 299, 200 4,14 1947... 4 855, 323 837, 489 3, 762, 417 4.49 -1948_ 2-2 4 1, 034, 500 1, 005, 356 4, 510, 169 4,49 Portland-puzzolan: 
1944.2 4 290, 013 244, 858 337, 250 1.38 
1945__-_-- 3 212, 156 250, 944 389, 482 1. 55 1946... 5 1, 092, 607 1, 091, 854 1, 696, 870 1. 55 
1947__ 2 5 1, 519, 961 1, 529, 551 2,970,919 | = s-_-1.94 
1948__ 6 1, 545, 584 1, 693, 207 3, 733, 436 . 2.20 Air-entrained: . 
1945 3___- 52 5, 075, 332 4, 903, 355 7, 773, 719 1. 59 1946_ ee 69 13, 765, 384 13, 850, 983 23, 178, 284 1. 67 1947___2 73 17, 850, 165 17, 768, 010 32, 359, 835 1. 82 1948. 73 19, 421, 610 19, 453, 359 40, 322, 716 2. 07 Miscellaneous: 4 
1944.2 21 220, 851 247, 085 514, 211 2. 08 
1945_ 2 11 409, 131 420, 483 822, 651 1.96 1946__-------- 21 824, 839 839, 478 1, 714, 743 2. 04 1947. 20 861, 905 879, 059 2, 140, 570 2. 44 1948___-- 20 864, 874 887, 457 2, 518, 018 2. 84 
eee Ce 

EP er eee ners 

1 Including Puerto Rico and Hawaii. . 
2 Includes air-entrained and Vinsol resin cements classed as modified cements by producers, . 
3 Figures reported separately for the first time in 1945. 
¢ Includes hydroplastic, plastic, and waterproofed cements.
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CAPACITY OF PLANTS | 

The aggregate annual capacity of all portland-cement plants in 
1948, as reported to the Bureau of Mines, increased 2 percent over 
that reported in 1947. . 

- The over-all rate of operation in 1948 was at 81 percent of total 
capacity. As indicated in the following table, the percentage of 
capacity utilized gained in all but two operating districts—Virginia- 
Georgia-Florida-Louisiana-South Carolina and Colorado-Wyoming- 
Montana-Utah-Idaho. In the continental United States the increases 
in percentage points ranged from 1 in the Iowa district to 17 in the 
Eastern Pennsylvania-Maryland district. An increase of 21 percent 
was recorded in the Puerto Rico district. The percentage of capacity 
used in each month of 1948 was higher than in the corresponding 
montlis of 1947 and—with the exception of a slight decrease in Febru- 
ary from January figures—followed the seasonal pattern of low rates 
in the first quarter and a steady increase to a peak in September 
and October, with a decline at year end. 

Portland-cement-manufacturing capacity of the United States, 1947—48, by districts 

: | | Estimated capacity (barrels) poeite dhised 

District ee 

1947 1948 1947 1948 

Eastern Pennsylvania and Maryland_____.-.__-__..__- 42, 819, 325 38, 943, 325 69. 1 86.3 
New York and Maine_-___-_-_._------.----------------- 17, 391, 715 17, 561, 640 69. 8 76.9 
Ohio___-___-__-__-------------- +--+ +--+ +--+ - +--+ + 12, 4838, 515 12, 952, 515 75. 2 77.5 
Western Pennsylvania and West Virginia._....-__..-_.. 13, 961, 300 13, 961, 300 58. 5 64. 0 
Michigan_____.___-.._-.--.----------------------------- 12, 974, 046 14, 200, 000 78.7 80. 4 
Illinois......-..-.-.---------------.-------------------- 9, 864, 510 9, 864, 510 73.3 76. 7 
Indiana, Kentucky, and Wisconsin....__..--..--------- 17, 908, 000 17, 989, 163 65. 0 68. 6 
Alabama_._._-.-------- e+ 10, 980, 810 11, 177, 660 86. 6 88. 6 
‘Tennessee......--..------------_------------------------ 7, 417, 000 7, 357, 000 79. 6 91.4 
Virginia, Georgia, Florida, Louisiana, and South Caro- 

lina lll +--+ 7, 580, 000 9, 980, 000 80. 7 71.5 
Iowa..--.--...----------.---.------------~------------- 7, 930, 000 8, 430, 000 79. 9 80. 7 
Eastern Missouri, Minnesota, and South Dakota._______ 11, 322, 295 11, 387, 265 80. 7 84. 8 
Kansas___..-_..-.---.---.------------------------------ 9, 440, 000 9, 497, 000 75. 5 83. 5 
Western Missouri, Nebraska, Oklahoma, and Arkansas_ 7, 670, 000 7, 850, 000 83.3 88. 7 
Texas... - 2 eee 14, 936, 000 16, 006, 000 83. 4 85. 6 
Colorado, Wyoming, Montana, Utah, and Idaho-.-.-.-.--. 4, 890, 000 7, 625, 000 93.8 71. 6 
California_.._..._.....-..--.--.-.----..-..---.--..-.--- 29, 438, 702 29, 170, 000 77.4 84.3 
Oregon and Washington.____..._-._-_---..--__ i.e 7, 600, 000 7, 780, 000 77.9 86. 6 
Puerto Rico_.....-._.-...----- ee 2, 500, 000 2, 540, 000 75.0 96. 1 

Total....------------e-eeneneeneeneeee-ee--------| 249,107,218 | 254, 272,378 | 74.9] 80.8 

1 South Carolina began producing in December 1948; no shipments made. 

Percentage of capacity used in the finished portland-cement industry in the 
United States, 1947-48 

Monthly 12 months Monthly 12 months 

Month Moath 

1947 | 1948 | 1947 | 1948 1947 | 1948 | 1947 | 1948 

January.-.-.-........-.-| 66 71 70 78 |} July_-_--.-_.----.----.-.] 80 90 75 81 
February............-..| 68 70 71 79 || August_..-..-.........-.| 86 9] 75 82 
March._-....-.--_-......| 69 71 72 79 || September__.-._--...._.| 88 93 76 83 
April... | 74 80 73 78 || October._____-..-.._---_| 90 93 77 83 
May..-..-------..---.-._}| 66 86 74 80 || November_..-.......--.| 85 92 77 84 
June_..--.---.----.-....| 81 89 74. 80 || December....-...._....-.| 79 84 78 84
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_ Total capacity of wet-process plants, as indicated in the accompany- 
ing table, increased slightly in 1948, in contrast to dry-process plants, 

_ whose capacity declined. The percentage of cement produced by wet- 
process plants in 1948, however, was maintained at about the same 
level as in 1947.. | | 

A grouping of the cement plants based on their estimated annual 
capacity is shown in the following table. Gains were registered in the 
1,000,000- to 2,000,000-, and 2,000,000- to 3,000,000-barrel-capacity 
groups, whereas the number of plants in the less-than-1,000,000-barrel 
class declined. : 

Number of portland-cement plants in the United States (including Puerto Rico), 
by size groups, in 1948 

Number | 
Estimated annual capacity, barrels: . of plants 

Less than 1,000,000__.__._____--__--_-__ eee eLe26 
1,000,000 to 2,000,000__._.....---_-____. eee. 96 
2,000,000 to 3,000,000__....-._--.___.-_--_-2-_-_-_ee eee _____i. «618 
3,000,000 to 10,000,000__.._.-.--___-___- Leelee Od 

151 

Capacity of portland-cement plants in the United States,! 1946-48, by processes 

Capacity 
P t of total | Perf | nisod coment 

: Process Thousands of barrels Percent of total produce 

1946 1947 1948 1946 | 1947 | 1948 | 1946 | 1947 | 1948 | 1946 | 1947 | 1948 . 

Wet_._--....--} 125,227 | 129,116 | 136,588 | 51.8 | 51.8 | 53.7 | 70.2 | 78.0 | 81.4 | 53.6] 540] 541 
| Dry..-.------| 116,395 | 119,991 | 117,684 | 48.2 | 48.2 | 46.3 | 65.4 | 71.5 |] 80.1 | 46.4 | 46.0 | 45.9 

Total...| 241,622 | 249,107 | 254,272 |100.0 |100.0 ]100.0 | 67.9 | 74.9 | 80.8 |100.0 |100.0 | 100.0 

1 Includes Puerto Rico and Hawaii. 

CLINKER PRODUCTION | 

The output of clinker, the intermediate product of the industry, was 
| 11 percent greater in 1948 than in 1947. Peak production was reached 

in October, while stocks reached their greatest accumulation in 
March. Stocks of clinker on December 31, 1948, were 5 percent 
greater than those reported for the year-end 1947.



Production and stocks of portland-cement clinker at mills in the United States in 1948, by months and districts, in thousands of barrels 
a a 

District January | February] March | April May June July | August Septem- October Novem- Decom . 

PRODUCTION } 

Eastern Pennsylvania and Maryland_...-.......----| 2,561] © 2,390 2, 467 2, 674 2, 935 2, 867 2, 968 3, 030 3, 039 3, 149 2, 974 2, 943 Ohlone ee eeaccrecrrreerennn|in] ag] MAME PQS) | zie) ame) hag) tae] ate | a wee een eee 6 7 Western Pennsylvania and West Virginia_.__._______ 687 632 733 712 762 736 797 772 705 857 820 859 Bipobee | a] a) S|) te] S| MAR] Bagh] | one) 2408) a IS___-.- ee 54 Indiana, Kentucky, and Wisconsin_._-_.._.._____._. 862 898 979 985 1, 088 1, 069 1, 146 1, 148 1,117 1, 205 1, 153 1, 186 Demos] tat] |B) BERR) RL) gg) Virginia, Georgia, Florida, Louisiana, and South 

La | B) BR) S| &) SB sl Ss! eS] sl el wl a pene n ene c eee ne nee 622 5 5 Hastern Missouri, Minnesota, and South Dakota_.-_- 66 68 779 663 855 808 829 838 810 878 859 873 pee ene ee 67: Western Missouri, Nebraska, Oklahoma, and Ar- O 
Texas] BET) et LT) ot] ] met oe 2 ween nen nnn nen 5 , 1 ,179 1 Colorado, Wyoming, Montana, Utah, and Idaho... 398 ” 333 353 ” 363 "429 ” 303 ” 506 517 "611 ” 583 "877 "592 Oalifornia._._-___---_- eee ----------------| 1, 948 1, 848 1,973 2, 070 2, 094 2, O15 2, 130 2, 190 2,116 2, 237 2, 139 2112 Oregon and Washington .__-......--._.----_.___.____ 473 426 517 547 609 619 573 567 607 646 592 609 Puerto Rico......-..........-.----------------_.-__- 293 191 168 190 217 193 183 198 179 209 192 207 

United States: 1948. .....--------..-..--------|. 15,455 | 14, 444 15,439 | 16,050 | 17,617] 17,386] 18,347 | 18,487] 17,961 | 19,315 | 18,470 18, 624. 1947. ......--.----------------|__14, 274 | 18,496 | 14,903 | 15,052] 13,451 | 15/404! 16,2311 16,881] 16,466| 17,597 16,734 17, 023 
STOCKS (END OF MONTH) a a 

Eastern Pennsylvania and Maryland___.-._____.___. 745 857 875 858 790 772 726 689 561 530 475 532 Oh NE | |) a) BR) TB) le) wee eee ee 4 
Western Pennsylvania and West Virginia_..__.______ 176 265 318 349 306 281 288 250 195 138 137 227 

‘Indiana, Kentucky, and Wisconsin__..._...._..____ 293 371 430 362 516 504 463 378 339 349 340 524 Alabama._.....-..--.--------__----- 88 133 145 182 173 187 193 175 135 104 78 94 Tennessee____.-.---- 214 239 248 250 237 203 171 151 134 77 62 59 
See footnote at end of table. 

no | 
bho 
v9 -”
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Production and stocks of portland-cement clinker at mills in the United States in 1948, by months and districts, in thousands of te 
barrels—Continued 

I II I 

District January |February| March | April May June July | August Septem- October | N Der D Ser 

STOCKS (END OF MONTH)—continued 

Virginia, Georgia, Florida, Louisiana, and South . 

Carolina !_..__._-_-.-.-_--------------------2------ 49 55 79 74 72 82 49 51 43 34 47 94 

lowa__.-_---------------------- +--+ eee 265 312 381 368 276 106 133 137 74 52 76 166 

Eastern Missouri, Minnesota, and South Dakota. --.- 237 286 349 308 244 146 129 115 89 99 . 111 172 ie 

Kansas____-----._-----------------------+----------- 117 90 141 102 103. | . 93 73 41 36 57 37 60 

Western Missouri, Nebraska, Oklahoma, and Ark- 
2 

ansas_..___------------------ ee 112 137 159 141 125 76 130 106 59 50 | | 59 29 

TexaS.__._.-----.------------ +--+ - 87 128 183 135 132 114 144 172 119 144 148 6l oy 

Colorado, Wyoming, Montana, Utah, and Idaho----- 94 110 150 105 112 110 132 102 125 113 73 162 & 

California._._...__.------.------.------------------- 425 410 389 347 405 385 413 456 410 318 362 568 

Oregon and Washington..._-.----------------------- 218 230 235 216 271 | 307 249 184 121 131 140 258 ™ 

Puerto Rico__--_.-.---------------------+~--------+- 69 100 48 50 68 71 69 61 37 45 46 47 7 

United States: 1948_....--.------------------- 4, 299 5, 196 6, 072 5, 930 5, 650 5, 032 4, 514 3, 916 3, 068 2, 824 2, 781 23,781 

1947__._----.--------------~--- 4, 593 5, 354 5, 996 6, 338 6, 353 5, 746 5, 514 4, 855 3, 889 3, 114 2, 929 33, 605 e 

1 South Carolina began producing in December 1948; no shipments made. co) 

2 Subject to revision. © 

8 Revised figure. A 

—_ 

© 
, a 

co
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Portland-cement clinker produced and in stock at mills in the United States,! 
1947-48, by processes, in barrels of 376 pounds 2 | 

ee ee TS LC eS erent prarvunnarsrernusennurerreeneetererererenen 

Plants Production Stocks on Dec. 31- 
Process | | 

1947 | 1948 1947 1948 1947 3 1948 4 

Wet..___-.--------------_---- 88 88 | 101,663,716 | 112,034,399 | 1,730,515 | 1, 682,172 Dry_...---------------------_--_- 61 60 | 85,938,704 | 95,509,673 | 1,874,784} 2,099, 082 
Total._....-.--.----..------| 149 148 | 187,602,420 | 207,544,072 | 3,605,299 | 3, 781, 254 

eee nen nnn ena emennncn 
Ft fre unsunaeresureesnseemmmes 

1Including Puerto Rico. 
2 Compiled from monthly estimates of producers. 
3 Revised figures. 
4 Subject to revision. 

RAW MATERIALS 

For a great many years the principal raw materials for the manu- 
facture of portland cement in the United States have been limestone 
and clay or shale. In 1948, 71 percent of the output was made from 
this combination compared with 69 percent in 1947. Cement rock 
and pure limestone furnished 23 percent in 1948, while the com- 
bination of blast-furnace slag and limestone in 1948 supplied 5 percent 
of the output. As in the past several years, marl and clay supplied 
a minor part of the raw materials utilized by the cement industry in 
1948, accounting for only 1 percent of the total quantity used. 

Production and percentage of total output of portland cement in the United 
States,) 1900-14, 1926, 1929, 1983, 1935, and 1941-48, according to raw 
materials 

Sr yess ss SSSSSSnupvunneetrnrecseseicree 

Cement rock and Limestone and clay Blast-furnace slag pure limestone or shale 2 Marl and clay and limestone Year —_ | 

Barrels Percent Barrels Percent Barrels Percent Barrels Percent 

1900....-----| 5, 960, 739 70.3 | 1,084,041 12.2] 1,454,797} 17.1 32, 443 0.4 1901_..------| 8, 503, 500 66.9 | 2,042, 209 16.1 | 2,001,200 15.7 164, 316 1.3 1902___-_----| 10, 953, 178 63.6 | 3,738,303 21.7 | 2,290; 453 12.9] 318,710 1.8 1903._.------| 12, 493, 694 55.9 | 6,333, 403 28.3 | 3,052,946 13.7 462, 930 2.1 1904____-----| 15,173, 391 57.2 | 7,526,323 28.4 | 3,332 873 12.6| 473,294 1.8 1905...------| 18, 454, 902 52.4 | 11,172,389 31.7 | 3,884,178 11.0] 1,735,343 4.9 1906..-------| 23, 896, 951 51.4 | 16, 532, 212 35.6 | 3,958, 201 8.51 2,076,000 4.5 1907_..------| 25, 859, 095 53.0 | 17, 190,697 35.2} 3,606, 598 7.4| 2,129° 000 4.4 1908_...-----| 20, 678, 693 40.6 | 23,047, 707 45.0 | 2,811,212 5.5 | 4,535, 300 8.9 1909____----_| 24,274 047 37.3 | 32,219,365 49.6 | 2,711,219 4.2.) 5,786, 800 8.9 1910_.-------| 26, 520, 911 34.6 | 39,720, 320 51.9 | 3,307,220 4.3 | 7,001, 500 9.2 1911____-----| 26,812, 129 34.1 | 40, 665, 332 51.8 | 3,314,176 4.2| 7,737, 000 9.9 1912.___-----| 24, 712, 780 30.0 | 44, 607, 776 54.1] 2,467, 368 3.0 | 10,650, 172 12.9 1913___.-----| 29, 333, 490 31.8 | 47,831, 863 51.9 | 3,734,778 4.1 | 11,197,000 12.2 1914_.__-----| 24, 907,047 28.2 | 50, 168, 813 56.9 | 4,038,310 4.6 | 9,116,000 10.3 1926...------| 44, 090, 657 26.8 |101, 637, 866 61.8 | 3,324, 408 2.0 | 15,477, 239 9.4 1929_._..----| 51,077, 034 29.9 | 97, 623, 502 57.2 | 4,832,700 2.9 | 17,112, 800 10.0 1933_.-------| 14, 135, 171 22.3 | 43, 638, 023 68.7 | 1,402,744 2.2| 4) 297) 251 6.8 1935..-------| 23, 811, 687 31.0 | 45,073, 144 58.8 | 1,478, 569 1.9 | 6,378,170 8.3 1941____--_--| 46, 534, 193 28.4 |102, 285, 699 62.3 | 3,142) 021 1.9 | 12; 068, 646 7,4 1942______-__| 49, 479,304 27.0 |115, 948,373 63.4 | 3,009, 562 1.7 | 14,343,945 7.9 1943___.-----| 29, 915, 157 22.4 | 92,310, 018 69.2 | 2,300, 636 1.7 | 8,897,977 6.7 1944_____--_-| 17, 609, 055 19.4 | 65,478, 178 72.0 | 2,078, 530 2.3| 5,739, 933 6.3 1945.._------| 20,383, 505 19.8 | 73, 409, 831 71.4 | 2,035, 236 2.0| 6,976,312 6.8 1946____-_---| 39, 070, 643 23.8 |112, 142) 154 68.3 | 2,720, 500 1.7 | 10,130, 891 6.2 1947_____.--_| 43, 428 901 23.3 |129, 338, 247 69.3 | 2,408, 845 1.3 | 11,344, 054 6.1 1948_____----| 47, 559, 783 23.1 |144, 855, 487 70.5 | 2,620, 060 1.3 | 10, 412, 933 5.1 
meen CS Ar deena, 

1 Includes Puerto Rico and Hawaii, 1941-48. 
2 Includes output of 2 plants using oystershells and clay in 1926; 3 plants in 1929, 1983, and 1935; 4 plants 

in 1941-45;and 5 plants in 1946-48.
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The tonnages of raw materials (exclusive of fuels and explosives) 
required for the production of portland cement in 1946-48 are given 
in the following table. Limestone, cement rock, and clay and shale 
constitute 94 percent of the total materials consumed. Except for | 

~gand and sandstone and miscellaneous items, which show decreases, 
all types of raw materials consumed in 1948 show gains over the 
preceding year’s figures. 

Raw materials used in producing portland cement in the United States,! 1946-48 

Raw material 1946 1947 1948 

. Short tons | Short tons | Short tons 
| Cement rock.-_-----------------------e ee neen eee eee enna -+--| 10, 781, 078 | 11,728, 062 | 13, 046, 856 

Limestone (including oystershells)._...---..------------------------| 34, 579, 673 | 40,034,322 | 43, 489, 837 
Marl_____----------- 0-2 enna] 860,798 |” 563, 148 601, 716 
Clay and shale ?..___.--.-.-.-...--.-------.------------------------| 4,845,224 | 5,373,501 | 6, 440, 584 
Blast-furnace slag--------------------------------~-----------+--+---- 706, 986 864, 617 896, 474 
Gypsum._..----- seo neeaeeneene esses s-sn-----| 1,157,324 | 1,445,622 | 1, 507,876 
Sand and sandstone (including quartz) ._....----------------------- 460, 910 821, 017 723, 769 
Iron materials 3?_......-.......-.-------~.--------------------------- 218, 634 257, 048 318, 106 
Miscellaneous 4_.__..__.----------------------------------.---------- 144, 1389 147, 056 - 133, 716 

Total. _-----------------e ee ee nena n-nn=--| 53, 754, 766 | 61,234, 483 | 67, 158, 934 
Average total weight required per barrel (876 pounds) of finished | Pounds Pounds Pounds 
cement... _-----------------~---------------~---------------------- 655 657 654 

| a 
1 Including Puerto Rico and Hawaii. 
2 Includes bentonite, diatomaceous shale, and fuller’s earth. 
3 Includes iron ore, pyrite Cinders and ore, and mill scale. 
4 Includes diatomite, fluorspar, pumicite, flue dust, pitch, red mud and rock, hydrated lime, tufa, cinders, 

calcium chloride, sludge, grinding aids, and air-entraining compounds. 

FUEL AND POWER 

As a result of the increased output of cement in 1948, all types of 
fuel consumed by the portland-cement industry increased over the 
report for 1947, except byproduct gas. The percentage changes in 
consumption are: Coal, 8 percent; fuel oil, 1 percent; natural gas, 16 
percent; and byproduct gas, a decrease of 56 percent. Average 
monthly consumption of these fuels in 1948 compared to that reported 
in 1947 (1947 averages in parentheses) was: Coal, 712,804 (661,465) 
short tons; fuel oil, 388,196 (385,344) barrels; natural gas, 6,109,433 
(5,264,974) thousand cubic feet; and byproduct gas, 97,865 (223,457) 
thousand cubic feet. 

The number of plants using electric energy, the kilowatt-hours 
generated and purchased, and the average electric energy used per 
barrel of cement compared with 1947 figures are shown in an accom- 
panying table. The percentage of electricity generated declined, and 
the quantity purchased increased.
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Finished portland cement produced and fuel consumed by the portland-cement 
industry in the United States,1 1947-48, by processes 

LL et A EEA RSs apres enrsnsnereneeeces 

Finished cement produced Fuel consumed 2 
ee 

Process 
; Plants | Barrels of | Percent | Coal (short| 0! (par Tels Natural | 376 pounds | of total tons) gallons) | cubic feet) 

7 1947 
Wet____.--_- 88 | 100, 696, 955 54.0 | 3,980,760 | 2,852,511 | 41, 054, 656 Dry_.--------- 2 62 85, 822, 392 46.0 | 3,956,814 | 1,771, 613 | 3 22, 125, 029 

. Total_.o20 2 150 | 186, 519, 347 100.0 | 47,937,574 | 4,624,124! 68,179, 685 

1948 “ 
Wet___.----- 89 | 111, 152, 861 54.1 | 4, 182,633 | 2,828,993 | 50, 868, 082 Dry....------------_-_---- 61 94, 295, 402 45.9 | 4,371,017 | 1,829,363 | 3 22, 445, 110 

Total... 150 | 205, 448, 263 100.0 | 58, 553,650 | 4,658,356 | 73,313, 192 
LL 

1 Including Puerto Rico. 
2 Figures compiled from monthly estimates of producers. 
3 Includes byproduct gas: 1947—2,681,487 M cubic feet; 1948—1,174,377 M cubic feet. * Includes 18,564 tons of anthracite and 7,919,010 tons of bituminous coal. 
5 Includes 8,162 tons of anthracite and 8,545,488 tons of bituminous coal. 

Portland cement produced in the United States,! 1947-48, by kind of fuel 
. 

Finished cement produced Fuel consumed 2 
Seen a 

Fuel . 
| Number | Barrels of 376| Percent | Coal (short Ou (bar. Tee tt 

of plants pounds of total tons) gallons) | cubic feet) 

1947 
Coal_-_--- 2k 89 | 3105, 011, 561 56.3 | 6,440,596 j_--------_ te Oil 12 | 314, 601, 599 7.8 |-----------.] 3, 082,878 |.--- Natural gas_...2 11 | 213, 702, 618 7.3 |.-..--------|_--.-_-.....] 19, 946, 198 Coal and oil___.--.- 10 14, 474, 204 7.8 920, 289 555, 908 |... Coal and natural gas_____4-_____ 13 15, 072, 126 8.1 467, 362 |__...__-____| 4 15, 020, 189 Oil and natural gas_____________ 5 12, 968, 637 7.0 jou 784,396 | 14, 228, 314 Coal, oil, and natural gas________ 10 10, 688, 602 5.7 109, 327 250, 942 | 13, 984, 984 

Total_...--- 2 150 | 186, 519, 347 100.0 | 5 7,937,574 | 4,624,124 | 63,179, 685 

1948 
Coal____-.2. 22 86 | 3 111, 639, 361 54.3 | 6,828,396 |_-..-----_ je Oil___-_-- 11 | 316, 134, 873 7.8 |------------| 3, 228, 053.|_.--____ Natural gas... 13 | 317, 428, 962 8.5 |-.--..------|-----__--.__| 26, 178, 518 Coal and oil. ____.---_-__ 10 16, 404, 113 8.0 910, 801 546, 288 |--...-______ Coal and natural gas____________ 14 16, 952, 731 8.3 574, 555 |_-..________| 6 14, 057, 923 Oil and natural gas__._._______. 7 15, 134, 254 7.4 |e 757, 296 | 19, 182,357 Coal, oil, and natural gas________ 9 11, 758,969 | © 5.7 239, 898 126,719 | 18, 894, 394 

Total_ 150 | 205, 448, 263 100.0 | 7 8, 553, 650 | 4, 658,356 | 73, 313,192 
EE 

a re rtihteeneenenpeeeenernerernteeene 

1 Including Puerto Rico. . 2 Figures compiled from monthly estimates of producers. 
+ Average consumption of fuel per barrel of cement Produced was as follows: 1947—coal, 122.7 pounds; oll, 0.2077 barrel; natural gas, 1,456 cubic feet. 1948—coal, 122.3 pounds; oil, 0.2001 barrel; natural gas, 1,502 cubic feet. 
* Includes 2,681,487 M cubic feet of byproduct gas. 
5 Includes 18,564 tons of anthracite and 7,919,010 tons of bituminous coal. 
6 Includes 1,174,377 M cubic feet of byproduct gas. 
" Includes 8,162 tons of anthracite and 8,545,488 tons of bituminous coal.
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Electric energy used at portland-cement-producing plants in the United States,} 
1947-48, by processes, in kilowatt-hours 

| Electric energy used Average 
ee electric 

Finished | ©Dersy Generated at port- used per 
Process land-cement plants Purchased Total cement | barrel of 

; produced cement —_ > > | oars) | err ett 
Active! Kilowatt- {| Active} Kilowatt- | Kilowatt- | Per- (kilowatt- 
plants hours plants hours hours cent hours) 

1947 | 
Wet.....-...---------| 31] 710,978,300] 75/1, 506, 086, 691/2, 217, 064, 991| 52. 9|100, 696, 955 22.0 
Dry_...-------------.| 34/1, 182, 877,720] 48) ” 793, 962, 560|1, 976, 840, 280| 47. 1| 85, 822, 392 23.0 

Total......_.---| 65/1, 898, $56,020] 1238/2, 300, 049, 251/4, 193, 905, 271/100. 0|186, 519, 347 22. 5 
Percent of total elec- 

tric energy used... .-}---...- 45. 2)...---- 54.8 100. 0}. 

1948 2 en ee eee eee 
Wet.....-..-------.--| 33] 768,380,279] 80/1, 654, 086, 20812, 422, 466, 487 53. 1/111, 152, 861 21,8 
Dry....-....---------| _ 32|1, 212, 270, 475| 51] ’ 923, 903, 358]2, 136, 173, 833] 46.9| 94, 295, 402 22.7 

Total..-..--.._- 65/1, 980, 650, 754 131|2, 577, 989, 566/4, 558, 640, 320} 100. 0/205, 448, 263 22, 2 
Percent of total elec- 

tric energy used--_-.|--...-- 43. 4/_-__... 56. 6 100. 0|--.--|------ w]e 

1 Including Puerto Rico. 

| TRANSPORTATION 

| The quantity and proportion of cement shipped by each of the 
major methods of transportation for the 1946-48 period are given in 
the following table. The proportions shipped by railroad, truck, and 
boat in 1948 varied little from the previous year. In 1948 railroads 
carried most of the shipments—81 percent of the total tonnage. The 
trend during the past few years is toward bulk shipments, as indicated 

| by the 5-percent increase in this mode of shipment for 1948.
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Shipments of portland cement from mills in the United States,! 1946-48, in bulk 

and in containers, by types of carriers 

{Barrels of 376 pounds] 

er ee 

In containers 

Type of carrier In bulk Bags Other Total shipments 

—_---——F tain. Total 

Paper Cloth ers 2 , 

Per- Per- 

1946 Barrels cent Barrels Barrels | Barrels| Barrels Barrels | cent 

Truck.......----------|® 10,466, 492 | 20.7 | 14,987, 432 | 3,830, 531 |-_--._-- 18, 817, 963 | 29, 284, 455 | 17.3 

Railroad 22277) 88,586, 917 | 76.3 | 75, 889,354 |22, 996, 350 | 13, 967 | 98, 899, 671 |137, 486, 588 | 81.1 
Boat....--------------| 1,521,447 | 3.0] 1,142, 487 132, 616 |_--...--] 1,275,103 | 2,796,550 | 1.6 

Total_........---| 50, 574, 856 |100.0 | 92, 019, 273 |26, 959, 497 | 13, 967 |118, 992. 737 |169, 567, 593 |100. 0 
Percent of total -..-~--- 29.8 |------ 54.3 15.9 (4) 70. 2 100.0 |----- 

| 1947 eS 
Truck...........------|# 13, 343, 705 | 19.3 | 14, 635,937 | 2,006, 759 |_-.-.-.-| 16, 642, 696 | 29, 986, 401 | 16.0 
Railroad......--------| 54, 198,948 | 78.5 | 82,457,118 |17, 044, 651 13, 617 | 99, 515, 381 |153, 714, 329 | 82.0 

Boat_._..--------------| 1,525,322 | 2.2] 2,189, 597 126, 220 |.-...._-| 2,265,817 | 3,791,139 | 2.0 

Total___.._------| 69, 067,975 |100.0 | 99, 232, 647 |19,177, 680 | 18, 617 118, 423, 894 |187, 491, 869 |100. 0 

Percent of total_...---- 36.8 |------ 53. 0 10. 2 (4) 63. 2 100.0 |-.--- 

a — Oooo Do —=—=E“TNENODOEOSOSOS—S EFS 

1948 ~ 
Truck......-----------|8 18,526, 570 | 21.7 | 16, 242,337 | 1,329, 250 |__-.--..| 17, 571, 587 | 34, 538, 5382 | 16.9 

Railroad 22 22-2} 65,2107 300 | 76.6 | 82, 889, 312 |16, 513, 115 | 15,850 | 99, 418, 277 |166, 188, 202 | 81.3 
Beate 7} 1, 440; 323 | 1.7 | 2103,000 | 34,605 |---| 2, 187,605 | 3, 577,928 | 1.8 

Total............| 85,177, 193 |100.0 |101, 234, 649 |17, 876,970 | 15, 850 |119, 127, 469 |204, 304, 662 |100. 0 
Percent of total_.._---- 41.7 |_.---- 49. 5 8.8 (4) 58.3 100.0 |_.-_- 

rr 
AT 

1 Includes Puerto Rico and Hawaii. 
2 Includes steel drums and iron and wood barrels. 

3 Includes cement used at mills by producers as follows—1946: 584,224 barrels; 1947: 813,830 barrels; 1948: 

645,420 barrels. 
4 Less than 0.05 percent. 

| CONSUMPTION | 

The following table shows that the indicated consumption of port- 

land cement in 1948 increased in all but seven States—Kentucky, | 

Nevada, New Hampshire, Tennessee, Vermont, Virginia, and West 

Virginia. Variation of percentages for the various States compared 

with 1947 ranges from a decrease of 10 for West Virginia to an in- 

crease of 51 for Wyoming. California, New York, Texas, Pennsyl- 

vania, Illinois, Ohio, and Michigan, in that order, were the largest 

consumers of cement in 1948. ‘These seven States accounted for 44 | 

percent of the total consumption, while the 14 non-cement-producing 

States, including the District of Columbia, accounted for 13 percent 

of the total consumption.
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Destination of shipments of finished portland cement from mills in the United 
States, 1946-48, by States 

1948 

Destination 1946 (barrels) | 1947 (barrels) Percentage 

Barrels of change 
from 1947 

. Continental: 
Alabama__._.-...---------~------------- 2, 744, 143 2, 930, 108 3, 178, 143 +8. 5 
Arizona 1___.____-.--------------------- 1,171, 168 1, 491, 197 1, 766, 820 +18.5 
Arkansas_...----------------------+----- 1,331, 500 1, 349, 460 1, 729, 254 | 428.1 
California____.-..---------------------- 17, 341, 128 19, 301, 504 20, 567, 994 +6. 6 
Colorado_._.-...------~---------------- 1, 726, 667 1, 837, 330 1, 972, 316 +7.3 
Connecticut 1__..-.-.---------~-------- 2, 120, 160 2, 156, 811 2, 364, 453 +9.6 
Delaware !__....-_.--.-..--.---.--.---- 484, 159 431, 850 502, 794 +16. 4 
District of Columbia 1._....__-___-_-.-- 1, O11, 075 1, 130, 316 1,191,379 +5. 4 
Florida.__--_-...-.--..-.--------------- 3, 731, 283 4, 221, 661 4, 493, 013 +6. 4 
Georgia..--..------------.------------- 8, 049, 291 3, 051, 785 3, 100, 808 +1.6 
Idaho. ...-.---.---.--------..---------- 707, 091 838, 121 870, 172 +3. 8 

. Ilinois._......---.---.--.-.-.--.--.---- 8, 766, 933 9, 331, 506 10, 580, 915 +13. 4 
, Indiana_..._--.----..-.-----_...---.--- 5, 256, 194 5, 216, 917 5, 596, 464 +7.2 

Iowa_....-..-------------------- ~~ 3, 758, 932 4, 262, 177 _ 4,272, 285 +.3 
Kansas...-.-.------------.------------- 2, 954, 100 3, 724, 882 4, 218, 812 +13.1 
Kentucky___.-.------------------------ 2, 319, 754 2, 903, 057 2, 780, 706 ~—4,2 
Louisiana...-..--..-.----.-_..-.-._..-- 2, 563, 968 3, 134, 441 3, 820, 931 +21.9 
Maine..._...-..-.---. 0.2 ee 657, 951 787, 507 843, 560 +71 
Maryland _....-....--_.---...----.----- 2, 751, 643 3, 145, 918 3, 470, 828 +10. 3 
Massachusetts 1__...--..---.--_.-___--- 2, 526, 515 2, 941, 870 3, 328, 225 +13. 1 
Michigan_.._-.---..--_-.-..---.------.- 7, 570, 738 8, 048, 093 8, 942, 493 +11.1 
Minnesota_._._..-..-.------.---.------- 3, 716, 917 3, 914, 258 4, 195, 552 +7.2 
Mississippi 1........-.---.--.--..------- 1, 686, 806 1, 537, 801 1, 746, 788 +13. 6 
Missouri_......-.-..--.-._-.-_-...-.-.-- 4, 885, 365 4, 893, 203 5, 299, 347 +8. 3 
Montana_--_.---_-_-- 553, 373 556, 765 674, 642 +21.2 
Nebraska. __---.-....-.-----.--.------- 1, 813, 766 1, 817, 942 2, 094, 185 +15: 2. 

. Nevada 1... 400, 329 268, 823 262, 543 —2.3 
New Hampshire 1___..--_--__-._.-_--_- 517, 126 519, 317 505, 735 —2.6 

. New Jersey !..-.-._..--.--..---------_ 5, 122, 199 5, 272, 019 6, 108, 555 +15. 8 
New Mexico 1___...-...-..--_---------_ 1, 073, 385 1, 108, 513 1, 204, 872 +8. 7 
New York. -_---_.---_-.----_ 10, 231, 890 12, 730, 701 14, 272, 508 +12. 1 
North Carolina !___.-.----.-.--..-_-_-_- 3, 506, 313 3, 170, 599 3, 434, 257 +8.3 
North Dakota !____-__-_-_ ~~~. 672, 182 753, 385 901, 701 +19.7 
Ohio_..--2- ee 9, 027, 415 9, 684, 692 10, 249, 103 +5.8 
Oklahoma..._...-..-.---.--------- 3, 025, 839 3, 295, 015 3, 830, 317 +16. 2 
Oregon_....--.-..---_--2_.--_---------- 1, 477, 665 1, 835, 962 2, 159, 785 +17.6 

. Pennsylvania__.-._....-.-.._--.-.---. 9, 702, 251 10, 974, 095 12, 480, 244 +13. 7 
Rhode Island !_-.-_-._--_ 495, 436 546, 547 739, 570 +35. 3 
South Carolina 2___-.--..0-.-- 1, 347, 237 1, 335, 828 1, 429, 335 +7.0 
South Dakota__.__....--_..-_-.--- 727, 561 924, 729 1, 050, 780 +13. 6 
Tennessee.___.-- 3, 665, 692 4, 102, 443 4, 081, 8387 —.5 
Texas.o-.--- ee 9, 904, 082 11, 520, 189 12, 893, 560 +11.9 
Utah 932, 799 954, 883 1, 039, 182 +8. 8 
Vermont 1._ue- 378, 325 497, 077 458, 626 —7.7 
Virginia_......-.------- 3, 492, 109 3, 571, 849 3, 550, 455 —.6 
Washington__..-- ~~ 3, 364, 011 3, 512, 855 4, 096, 601 +16. 6 
West Virginia._..-_-__-----.------ 2, 006, 952 2, 400, 206 2, 155, 276 —10.2 
Wisconsin........__-__-.-..----------- 4, 443, 029 4, 585, 162 5, 060, 929 +10. 4 
Wyoming. -___-.-----__--_------- ee 342, 817 397, 814 599, 926 +50. 8 
Unspecified _......_-_--._---_------_--_ 36, 397 333, 666 35, 141 —89. 5 

Total continental United States_-_. 163, 093, 661 179, 253, 344 196, 193, 667 +9. 5 
Outside continental United States #_.____ 6, 473, 932 8, 238, 525 8, 110, 995 —1.5 

Total shipped from cement plants.-._. 169, 567, 593 187, 491, 869 204, 304, 662 +9.0 

. 1 Non-cement-producing State. 
* South Carolina began producing in December 1948; no shipments made. 
3 Direct shipments by producers to foreign countries and to noncontiguous Territories (Alaska, Hawaii, 

Puente Rico, etc.), including distribution from Puerto Rican mills (1946-48) and Hawaiian mill (1946 
only).



Destination of shipments of finished portland cement from mills in the United States in 1948, by months, in barrels 
a 

Destination January | February| March April May June July August | September| October | November Decem 

Alabama____._--------------------| 207,609 | 171,331 268, 430 264, 220 283, 353 263, 503 272, 529 298, 786 294, 008 313, 393 279, 983 261, 477 
Arizona___---.--------------------| 150,651 | 175,018 187, 412 164, 647 154, 241 124, 609 141, 195 145, 806 153, 984 146, 303 120, 649 102, 629 
Arkansas......---------------------| 66, 280 35, 093 95, 098 145, 706 143, 969 163, 269 133, 958 157, 817 170, 321 178, 075 205, 947 221, 902 
California__.--.---_---------------|1, 571, 791 |1, 550,689 | 1,687,304 | 1,725,650 | 1,744,573 | 1,818,209) 1,884,930 | 1,870,885 | 1,772,784 | 1,860,905 | 1,672,600 | 1, 406, 255 
Colorado..------------------------| 114, 781 78, 835 118, 961 190, 958 153, 534 188, 660 211, 195 213, 460 187, 275 211, 840 169, 064 133, 602 
Connecticut_...--_-_--------------| 45, 809 48, 063 112, 508 208, 998 211, 595 236, 017 303, 752 289, 431 290, 649 282, 394 219, 216 115, 748 
Delaware_...__---_-_--.----------| 20, 224 13, 512 31, 623 47, 408 49, 483 52, 251 71, 058 50, 317 51, 357 47, 248 46, 896 27, 501 
District of Columbia__._--.-------| 58, 581 61, 423 112, 481 128, 678 106, 887 125, 645 120, 983 101, 917 89, 914 95, 167 110, 469 71, 692 
Florida__-..__-..------------------| 338,475 | 381, 656 379, 952 412, 131 377, 299 361, 639 365, 988 339, 191 326, 568 352, 720 394, 886 462, 161 
Georgia.___-._-_..-_--------------} 200,190 | 177, 558 263, 744 281, 895 275, 486 275, 233 245, 123 277, 147 294, 566 303, 556 276, 907 229, 117 
Idaho.__.-.-----------------------| 56, 201 438, 835 66, 963 83, 831 78, 347 83, 566 75, 462 93, 492. 93, 980 89, 038 93, 214 48, 045 
Dlinois_._..-.-.-.-------------_----| 280,651 | 302, 221 515,677 | 1,007,487 | 1,018,909 | 1,309,356] 1,123,884 1,135,906 | 1,053,593 | 1,141,811 | 1,105, 647 585, 094 
Indiana_____-...---------------.--| 150,819 | 172, 221 336, 298 556, 883 578, 930 616, 669 619, 146 573, 178 542, 722 629, 869 567, 123 248, 763 
lowa__....------------------------| 77, 000 85, 721 178, 012 473, 543 479, 782 662, 295 504, 401 468, 139 440, 363 428, 237 365, 860 109, 545 
Kansas____..-----.-----.--_---_-____| 156, 475 89, 819 200, 684 518, 331 477, 818 455, 299 370, 511 391, 179 399, 936 426, 635 395, 099 331, 560 
Kentucky.-_.---------------------| 92, 917 88, 938 269, 870 244, 749 301, 234 307,362 | ~~ 290, 488 279, 748 260, 475 248, 813 277, 272 143, 203 
Louisiana....._..-.------_-.------] 219,069 | 201, 942 287, 916 324, 712 358, 896 318, 337 329, 683 343, 948 359, 250 349, 664 324, 844 358,041 © 
Maine_______.._.--------------.---| 17, 798 21, 323 28, 833 78, 593 76, 521 112, 657 121, 526 102, 103 115, 068 82, 105 60, 051 26,730 & 
Maryland..___---.---.--..----_-_--| 128, 947 96, 543 239, 725 334, 260 325, 863 330, 811 340, 086 334, 504 369, 976 398, 889 401, 655 169,236 £& 
Massachusetts.....___-------------| 72, 602 86, 268 187, 889 291, 781 293, 660 355, 413 386, 155 362, 386 355, 976 380, 747 327, 190 927,814 & 
Michigan._......--_-_-_---_.._.___| 217,942 | 246,364 373, 403 843, 274 938,298 | 1,140,177 | 1,043,929 | 1,085, 158 984, 399 970, 329 721, 417 377, 025 4 
Minnesota...._._--.----------..---| 82, 928 96, 761 181, 556 423, 483 600, 752 624, 035 504, 624 432, 081 392, 189 369, 540 270, 370 135, 459 
Mississippi..._.---.-------..--.--. 95, 499 54, 452 116, 154 180, 996 174, 095 167, 709 220, 812 176, 762 168, 752 165, 522 212, 406 118, 982 
Missouri_..-..---.--------------.--| 210,564 | 144, 051 315, 117 513, 354 500, 093 509, 578 520, 314 571, 756 573, 668 584, 735 499, 609 327, 009 
Montana...---.---_-------.-------| 23, 066 15, 741 44, 328 79, 906 75, 594 43, 772 75, 925 77, 810 75, O11 86, 915 52, 694 26, 840 
Nebraska.....----.---------------| 58, 386 40, 300 88, 171 230, 060 250, 308 265, 654 221, 917 205, 445 208, 980 225, 552 203, 844 95, 225 
Nevada.._-----.---.--.---.-------| 20, 968 18, 891 23, 356 21, 584 26, 411 27, 489 18, 927 25, 154 24, 545 25, 256 18, 936 10, 987 
New Hampshire........--.-.---.-] 14, 824 13, 182 26, 667 48, 182 43, 824 53, 713 49, 799 59, 168 63, 238 55, 051 52, 555 25, 375 
New Jersey.__--------------------| 163,893 | 165, 413 429, 526 563, 072 537, 401 626, 187 671, 252 599, 613 681, 200 732, 165 596, 514 336, 819 
New Mexico_.-.---...-------------] 90, 742 79, 361 96, 545 95, 056 104, 297 122, 228 103, 016 95, 084 98, 996 112, 717 110, 177 113, 106 
New York_....---.---------------| 301, 846 | 366, 007 822,951 | 1,271,300 | 1,333,159 | 1,635,474 | 1,727,312 | 1,736,249 | 1,576,219 | 1,535,729 1,348, 298 632, 576 
North Carolina............-------| 139, 135 93, 144 275, 028 308, 508 297, 653 362, 712 352, 347 306, 106 274, 029 281, 714 337, 419 283, 549 
North Dakota..-...--_-----__-_.-- 6, 462 12, 356 29, 997 73, 089 137, 217 125, 372 100, 071 92, 485 137, 725 113, 533 46, 819 24, 231 
Ohio. ..-.-.-----------------------] 338, 936 | 311, 955 637, 088 901, 633 971,602 | 1,164,063 | 1,089,997! 1, 132, 505 | 1, 025, 261 | .1, 225, 305 932, 728 496, 773 
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Destination of shipments of finished portland cement from mills in the United States in 1948, by months, in barrels—Continued bs | 

nn i ee IND 

Destination January |February| March April | May June July August | September} October | November v “en 

: Oklahoma____.__-.--_.-___._.-____| 200, 831 108, 745 228, 633 449, 163 330, 272 868, 565 328, 076 352, 095 348, 726 392, 719 361, 602 - 402, 756 
Oregon.....--.--...----------------| 124, 977 125, 273 164, 813 186, 823 188, 470 198, 674 220, 022 230, 474 234, 096 192, 502 159, 071 111, 402 
Pennsylvania.....--.-..--.-......| 348,097 | 313, 750 735, 681 1, 024, 053 1, 142, 956 1,346,158 | 1, 478, 079 1, 488, 734 | 1,457,182 | 1, 449, 089 1, 127, 154 568, 487 
Rhode Island___-_.----.---__ 2 _- 7, 897 14, 124 39, 320 80, 124 84, 278 78, 052 78, 856 89, 658 89,325 | 81, 895 60, 912 34, 945 
South Carolina.......-..--...-__- 95, 115 75, 209 123, 723 134, 653 135, 711 134, 095 130, 173 140, 389 130, 671 132, 692 151, 704 173, 482 
South Dakota.......-...--_.-.--- 18, 285 20, 795 55, 085 132, 487 139, 187 | 135, 836 151, 460 97, 399 103, 201 103, 025 79, 306 20, 895 
Tennessee_..._.....-.-.-.-.--.....} 140, 930 126, 182 299, 271 373, 380 431, 675 425, 179 398, 851 412, 674 406, 192 422, 447 359, 056 286, 032 
Texas__..-.-.._.._.------..-..----| 803, 752 564, 525 1, 109, 509 1, 256, 730 1, 154, 391 1, 176, 820 1, 231, 191 1, 124, 693 1, 114, 1382 1, 125, 048 1, 055, 203 | 1, 162, 085 
Utah___.__- ee 39, 460 37, 616 63, 396 115, 354 117, 610 100, 625 101, 778 117, 338 107, 434 119, 696 87, 800 29, 635 < 
Vermont________-_----- eee 6. 367 5, 143 12, 772 64, 212 45, 202 66, 934 ' 73,131 55, 903 52, 055 49, 103 38, 150 5,979 
Virginia_........-.--.----.....----| 148, 383 118, 507 324, 619 321, 895 330, 065 394, 825 376, 699 336, 925 299, 519 269, 505 375, 063 238, 161 A 
Washington. ___....-..--------._-.}| 205, 791 182, 405 328, 638 385, 042 385, 907 365, 601 435, 408 477, 362 452, 052 409, 440 307, 415 177,921 & 
West Virginia..........--------._- 86, 229 76, 613 173, 933 176, 907 189, 014 232, 239 237, 326 225, 040 208, 315 211, 887 240, 171 101,878 
Wisconsin. _.---__-------- eee 91, 347 110, 513 191, 464 453, 453 686, 527 684, 289 597, 728 595, 848 567, 719 488, 584 415, 252 176,984» 
Wyoming. ..-_ 2 le 15, 845 11, 920 24, 686 53, 067 59, 600 48,118 71, 933 70, 915 67,118 70, 237 69, 343 41, 503 ih 
Unspecified ........--------.__2--. 367 5, 226 1, 614 9, 833 6, 642 |.------._--- 8, 873 4, 289 602 5, 638 4, 076 1, 477 wa 

Continental United States. ._.._._/8, 126, 734 |7, 486, 483 | 12, 906, 424 | 18, 252, 084 | 18, 908, 591 | 20, 784,973 | 20, 531,879 | 20, 244,452 | 19, 540, 216 | 19,974,979 | 17, 709, 636 |11, 817, 743 a 
Outside continental United States 1/1, 084, 266 901, 517 1, 050, 576 794, 916 635, 409 641, 027 462, 121 460, 548 397, 784 349, 021 400, 364 923, 257 > 

Total. ......---.-.-......_-.|9, 205, 000 |8, 338, 000 | 13, 957, 000 | 19, 047,000 | 19, 544,000 | 21, 426, 000 ; 20, 994, 000 | 20, 705, 000 | 19, 938,000 | 20,324,000 | 18, 110, 000 |12, 741, 000 a 

ah Shipments by producers to foreign countries and to noncontiguous Territories of the United States (Alaska, Hawaii, Puerto Rico, etc.), including distribution from Puerto Rican 5 
mills. J 
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LOCAL SUPPLY 

The surplus or deficiency in the quantity of cement locally available 
is indicated in the following table. 'The comparison is based on ship- 
ments from mills and on consumption as shown by State receipts of 
mill shipments. The 1948 deficiencies occurred in two States and four 
districts. 

The total surplus of producing States in 1948 was distributed as 
follows: 26,479,265 barrels to non-cement-producing States, Alaska, 
and Hawaii; 5,670,838 barrels to destinations outside continental 
United States (excluding local consumption of Puerto Rican produc- 
tion); and 35,141 barrels to unspecified destinations. 

Estimated surplus or deficiency in local supply of portland cement in cement- 
producing States, 1947—48, in barrels 

| 1947 1948 

State or division . —_ , . 

Shipments Estimated Surplus or | Shipments Estimated Surplus or 
from mills Hon | deficiency | from mills | "5°" *P" | deficiency 

Alabama........---.--------| 9, 509,697 | 2,980,108 | +6,579,589 | 9,948,600 | 3,178, 143 | +6, 770, 457 
California......----.-------] 22, 846, 458 | 19,301, 504 | +3, 544, 954 | 24, 162, 926 | 20,567,994 | +3, 594, 932 
Tilinois__...--.--.-.--------| 7, 155, 280 | 9,331,506 | —2,176,226 | 7,573, 404 | 10, 580,915 | —3, 007, 511 | 
Iowa.-----------------------| 6, 155,670 | 4,262,177 | 1,898,493 | 6,835,578 | 4,272,285 | +-2, 563, 293 
Kansas_..---..--.--.-----..| 7,208,147 | 3,724,882 | -+-3,483,265 | 7,930,965 | 4,213,812 | +3, 717,153 
Michigan. ..-..--.----------| 10,470, 766 | 8, 048,093 | +2, 422/673 | 11,116,911 | 8,942, 493 | +-2' 174, 418 
Missouri...-.-------..----.-| 8, 030,939 | 4,893,203 | +3, 137,736 | 8,428,343 | 5,209,347 | +3, 128, 996 
Ohio_.---.--...-...--.-----.| 9,296,311 | 9,684,692 |  —388,381 | 10,020,198 | 10,249,103 |  —-298, 905 
Pennsylvania_.-.-.--.------| 33, 655, 687 | 10,974,095 | +22, 681, 592 | 38, 255,543 | 12, 480,244 |425, 775, 209 
Puerto Rico...---..--------| 1,904,125 | 1,601,869 |  +302,256 | 2,440,455 | 1,901,545 | 1538, 910 
Tennessee... ..-.------------| 6,101,108 | 4, 102, 443 | +1,998, 665 | 6,774,926 | 4,081,837 | -++2, 693, 089 
Texas__.------.-------.--.-.| 12,349, 219 | 11, 520,189 | — £829,030 | 13, 786, 846 | 12,893,560 | +803, 286 
Colorado, Montana, Utah, 
Wyoming, and Idaho_._-_| 4,631,303 | 4,584,913 +46,390 | 5, 250,131 5, 156, 188 +93, 943 

Oregon and Washington_--.| 5,811,456 | 5,348, 817 +462, 639 | 6,816,082 | 6, 256, 386 +559, 696 
Georgia, Kentucky, Vir- 

ginia, Florida, and Louis- 
iana.....--.--------------| 7,516, 763 | 16, 882, 793 —9, 366,030 | 8,404,890 | 17, 745,913 | —9, 341, 023 

Indiana, Wisconsin, Minne- 
sota, Nebraska, Okla- 
homa, South Dakota, and 
Arkansas_..--..--.-------| 17, 802,391 | 21, 103, 483 —3, 301, 092 | 18, 889, 106 | 28, 557,481 |; —4, 668,375 

Maryland and West Vir- 
ginia__--_-.--------------| 4,498,230 | 5,546,119 | —1, 047,889 | 4,194,481 | 5,626,104 | —1, 431, 623 

New York and Maine....___| 12, 548,319 | 18, 518, 208 —969, 889 | 18, 475,277 | 15,116,068 | —1, 640, 791 

Total__..-------------|187, 491, 869 |157, 359, 094 | +30, 132,775 |204, 304, 662 |172, 119, 418 |+32, 185, 244 

PRICES 

The average net mill realization of all portland cement shipped from 
mills in 1948 advanced to $2.18 per barrel from $1.90 per barrel in 
1947. The average net mill realization in each quarter of 1948 was: 
First, $2.12; second, $2.11; third, $2.21; and fourth, $2.28. | 

The composite wholesale price of portland cement, f. o. b. destina- 
tion, according to the Bureau of Labor Statistics index (1926=100) 
was 130.4 in 1948, whereas in 1947 it was 115.7. , 

883326—50——16 L
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Average mill value per barrel, in bulk, of portland cement in the United States! 
. 1944-48 | 

1944 _______ eee. $1. 5911947 ~~~ eee. $1. 90 
. 1945 _____.__--e_ eeu _---_ = 1. 68 |} 1948 ~~ eee LL___. 2 18 

| 1946 ____ eee) =o. 72 

1 Includes Puerto Rico and Hawaii. 

FOREIGN TRADE ? 

Imports.—Imports of hydraulic cement increased greatly in 1948, 
amounting to 282,852 barrels compared with 4,606 barrels in the 
previous year, and for the most part represent purchases from Belgium 
and Luxembourg, Mexico, and the United Kingdom. Imports of all 
hydraulic cement, except white nonstaining portland cement for the 
years 1946-48, are listed by country of origin in the second following 
table. Imports of white nonstaining cement in 1948 totaled 223 barrels 
valued at $718. | | 

Hydraulic cement imported for consumption in the United States, 1944-48 

[U. &. Department of Commerce] 

Year Barrels Value | Year Barrels Value 

7 1944. 169 $418 || 1947... 4, 606 $28, 668 
1945.___.__....-------_- 323 700 |] 1948.2 TTT) 989} g52 785, 120 
1946.__._-....--.-------- 3, 734 15, 531 | 

Roman, portland, and other hydraulic cements imported for consumption in the 
United States, by countries, 1946-48 1 

[U. 8. Department of Commerce] 

1946 1947 1948 
Country a 

Barrels | Value Barrels | Value | Barrels | Value 

Belgium and Luxembourg-_._...._.----_. 2 $4 |_--..--.-_]-----.---_| 104,987 | $261, 927 
Bulgaria_....---_-----------..------------|------2--|------- |---| 17 56 
Canada.____-._.---.-------.---------..| 3, 498 |" 8, 124 334 | $1,078 | 3,030] 14, 109 
Mexico..__---_-------------------------aa=|onene een [oa |e-n-------|----------| 149,990 | 3977 705 
United Kingdom--_---- 2-22-7272) 091 | 6, 922 | 4 272 127,590 | 24,655 | 110; 605 

Total..----------------.-----------| 3,501} 15,050] 4,606 | 28,668 | 282,629 | 784, 402 

1 Excludes ‘‘white nonstaining, and other special cement.’’ 

_ Exports.—Exports of cement in 1948 totaled 5,922,163 barrels 
valued at $20,917,176. As indicated in the following table, shipments 
were divided about equally between countries in North America and 
South America. The largest purchasers were Canada, Cuba, Domini- 
can Republic, Brazil, and Venezuela. 

Shipments of hydraulic cement to noncontiguous Territories of the 
United States for the 1946-48 period are shown in an accompanying 
table. Shipments to Guam, Samoa, and the Virgin Islands increased 
over the previous year’s figures, while shipments to Puerto Rico 
declined. 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Hydraulic cement exported from the United States, 194448 

{U. S. Department of Commerce] 

, rereent of 
otal ship- Year Barrels Value ments from 

mills 

1944.00 eee eee ---------| 4,040, 405 $10, 044, 838 4.2 
1945__-____--_ ee ------| 6, 474, 721 | 15, 567, 490 6.0 
1946___-___.-____----_-.-.--.-------------- +--+ +--+ --------| 5, 168, 362 | 13, 484, 933 3.0 
1947_..__- +e ---~-| 1 6, 771, 250 |! 21,826, 718 13.6 
1948__...-- en - =e -----| 5, 922, 163 | 20, 917, 176 2.9 

1 Exclusive of 198,723 barrels, valued at $839,916, exported under the Army Civilian Supply Program. 

Hydraulic cement exported from the United States, by countries, 1946-48 

_ [U. S. Department of Commerce] 

/ 1946 1947 1948 

Country a I A a 

Barrels Value Barrels Value Barrels Value 

North America: | . 
Bermuda_...-..---- 2k 10, 972 $25, 055 12, 712 $37, 443 634 $2, 998 
Canada_._-_.--.---.----.------...| 295,101 979,906 | 1,100,559 | 3,558,874 | 907,400 | 3, 416, 965 
Central America: 

British Honduras.____-...-...- 1, 621 3, 882 3, 425 16, 594 250 950 
Canal Zone_-.....-.-..-..-_--_- 75, 646 178, 671 332, 509 883, 943 108, 045 333, 431 
Costa Rica_.........-.-..-_-__- 60, 897 168, 958 120, 716 362, 731 72, 599 235, 924 
E] Salvador___.-..--.---.-------] 82, 585 197, 794 138, 911 481, 106 47, 441 169, 578 
Guatemala___........__..._.-_- 37, 546 108, 915 27, 623 87, 893 26, 224 93, 942 
Honduras_.......--.-.....--- -_ 40, 150 90, 048 97, 365 329, 996 62, 752 210, 099 
Nicaragua___---_-..---.---_-..- 24, 649 56, 314 12, 696 41, 414 9, 452 40, 225 
Panama, Republic of......-....| 151,196 383, 248 253, 512 822, 452 82, 379 299, 747 

Mexico____..---...-.---_-_-------.|1, 033, 474 | 2,811, 361 481, 961 1, 681, 811 158, 623 577, 995 
Newfoundland and Labrador. .-__ 3, 636 8, 499 53, 406 143, 773 1,145 4,107 
West Indies: 

British: 
Bahamas. --.---.---.---.---..-] 14,197 42, 449 20, 185 73, 357 10, 085 40, 396 
Barbados._..-.------.---.---.]---------. ]------------ 7, 642 16, 573 108 324 
Jamaica_._.........--.-..-..-.] 6, 105 13, 540 12, 907 42, 376 3, 508 14, 180 
Leeward and Windward Is- 

lands... .-------.--------.--- 463 1,018 |---_-------.]----------.. 4, 783 16, 481 
Trinidad and Tobago...-.--_.|----..-_-_]---_-_-_-___ 68, 300 198, 187 20, 375 63, 510 

Cuba___..---.---.-..-.-._--._.| 284, 389 717, 738 518,339 | 1,682,314 | 398,529 | 1, 421, 288 
Dominican Republie___........| 323,072 730, 119 352, 458 1, 066,324 | 215, 462 752, 212 
French West Indies.._.........-| 58, 412 125, 588 60, 238 175, 129 3, 232 10, 480 
Haiti... 37, 025 88, 366 32, 277 98, 639 15, 757 57, 193 

Netherlands Antilles.......---.___ 49, 037 128, 232 36, 516 115, 191 137, 746 470, 736 
Other North America___._._..-.._}---.------|-------_--_- 11,000 1 4, 600 250 719 

Total North America.._....--|12,590,173 | 1.6, 854, 701 | 1.3, 745, 257 |111, 920, 720 |2, 286,779 | 8, 233, 480 

South America: . | | 
Argentina______----..---.---..---.] 14, 045 81, 786 14, 287 77, 095 4, 455 40, 141 
Bolivia__.__----._---.--..-------- 878 5, 449 1, 880 12, 907 1, 546 14, 393 
Brazil________--__----------------- 735,094 | 1,853, 186 403,333 | 1,462,542 | 493,622 | 1,890, 808 
Chile___.-__----------..-....---..| 7, 809 32, 558 3, 192 24, 955 8, 910 59, 120 | 
Colombia.....-.......-...........| 286, 660 796, 790 337, 544 | 1,382,666 | 113,195 478, 302 . 
Ecuador......--..-------.-----_ 35, 652 85, 329 85, 361 255, 399 9, 888 34, 730 
Paraguay_-_..------.--------.... 7, 804 21, 200 3, 960 14, 125 332 2, 5382 
P eru_-._.--.--------------~-.----- 70, 732 188, 398 91, 699 257, 239 21, 629 74, 924 
Surinam. .__......- 2 3, 250 6, 975 6, 181 17, 363 3, 328 10, 698 
Uruguay_....--...-.--........._..] 3, 024 21, 176 2,711 17, 561 1, 327 9, 348 
Venezuela-_..-..._-.-_..--.-...__|1, 066, 317 | 2, 590, 675 1,600, 581 | 4, 908, 461 |2, 020,617 | 6,822, 478 
Other South America____..______. 4, 701 10, 974 5, 419 17, 859 68 301 

Total South America___._..__|2, 285, 666 | 5, 694, 496 2, 556,148 | 8, 448,172 |2, 678,917 | 9, 437, 775 

Europe: | 
France___-..---------.-------...._]-.-.-----_]----------- |e} 465 5, 763 
Norway... __---.--------.-- 2 121 12, 255 j.---..------!_-_--_- J 

See footnote at end of table.
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Hydraulic cement exported from the United States, by countries, 1946-48—Con. 

: | | 1946 | 1947 1948 
Country a 

| Barrels Value | Barrels Value | Barrels | Value 

Europe—Continued 
Portugal___.._---.--_-.------------ 434 $2, 552 461 $2,737 |....---_-_|_-_-_--_.--- 
U.S8.8S. Rew ee | ------~- ~~] ------------ 761 7, 242 |---| 
United Kingdom_-_-_----.--------- 3 345 554 3, 802 190 $1, 476 
Other Europe-__.-----..----------- 1 661 1 5, 590 1387 12, 531 1, 253 12, 609 

. Total Europe__...------------} 11, 219 1 20, 742 1 2,153 116,312 1, 908 19, 848 

Asia: | | 
Bahrein, State of.-.--.------------ 301 2, 895» 1, 639 5, 679 1, 900 15, 284 
Ceylon_.___._..------------------|----------|------------ 78, 170 227,971 | 21, 649 70, 111 
China_____._---.-----_.-_----.----} 156, 252 424, 987 3, 981 19, 938 125 323 
French Indochina_...._...--------]----------|------------] — 380 1, 024 689 15, 848 
Hong Kong.._-.------------------ 18, 073 39, 559 5, 901 19, 168 1, 750 5, 198 
India__.--_.-----.---------------- 703 4,371 13, 287 57, 812 |----._-___}-----_---- 

- Indonesia__.......---.------------ 1, 000 2, 325 17, 087 43, 760 71, 381 226, 380 
Korea__...-.------.----------.----|----------|------------ (?) (?) 162, 503 527, 291 
Kuwait____.__.----__------------_|---------_|------------ 37, 922 112,421 | 36,895 | 134,577 
Philippines, Republic of..-..-__.- 93, 819 261,954 |. 152,117 470,590 | 400,397 | 1,321, 795 

. Saudi Arabia__.--------.---_-...- 31, 977 76, 169 77, 308 237,107 | 117,417 454, 729 
Syria___._..---------------------_|----------]------------ 1, 461 6, 352 |_-_-__-___|----__---- 
Turkey_.___----.-------------_-_-- 8 25 901 7,571 |---.---..-|---------- 
Other Asia___-...-----.--.22-_-e 5, 385 21, 690 802 2, 455 4, 501 16, 301 

. Total Asia_........._.._..---.| 307, 518 833, 975 2 390, 956 | 21,211,848 | 819,207 | 2, 787, 837 

Africa: _ 
Egypt._-.---..-----------------_- 250 . 785 167 1, 550 400 3, 144 
Ethiopia___--_--_.-----------_---_]----------|------------ 1, 750 4,908 |_-._-----.|---------- 
French West Africa__..--.._.-.___ 145 312 1, 297 3, 320 1, 678 5, 318 
Liberia...-......--...---.-..---..] 5, 014 11, 197 11, 575 30, 940 4, 231 14, 694 
Madagascar._..-_-----_---_-___ |---| Jee fee] 65, 349 189, 369 
Mozambique-__._--.-.-----------_- 300 957 7, 064 25, 807 12, 238 43, 446 
Nigeria_...._-_-.-..--_-.---_--.__|----_----_|--------- 1, 786 4, 536 1, 440 4, 714 
Portuguese Guinea and Angola_..| 13,813 38, 549 20, 036 55, 135 4, 987 20, 032 
Southern Rhodesia_..-...-----... 500 1, 130 1, 325 8,200 |----------|---------- 
Tangier___------_----_---.--.----- 3, 247 7,077 |....-.----~-|------------]----------]---------- 
Union of South Africa_....-._--__ 5, 031 19, 758 17, 849 55, 524 19, 600 71, 762 
Other Africa_..-..----_-_-________- 423 1, 084 1, 292 3, 756 5, 897 20, 266 

Total Africa _- onnen----------- 28, 723 80, 849 64, 141 193,676 | 115,820 372, 745 . 

Oceania: 
French Pacific Islands._-._.._.___ 63 170 1, 796 5, 804 14, 825 49, 746 
New Zealand .._-__..-..---_-__.__|---------.|------------ 10, 783 30, 095 3, 782° 12, 746 
Other Oceania______-_-_--_-_ eee} eee 16 91 925 2, 999 

Total Oceania____--._-...-__- 63 170 12, 595 35,990 | 19,532 65, 491 

Grand total_..._.-..._-_...___|5, 163, 362 | 13, 484, 933 | 2? 6, 771, 250 |221, 826, 718 (5, 922, 163 |20, 917, 176 

1 Revised figure. _. 
Pr Exclusive of 198,723 barrels, valued at $839,916, exported to Korea under the Army Civilian Supply 

rogram. 

Hydraulic cement shipped to noncontiguous Territories of the United States, 
1946-48 

| [U. S. Department of Commerce] . 

1946 1947 1948 

Territory —_— | OO OO Oo OOO] i? — eaaaqWwe 

Barrels Value Barrels | Value Barrels Value 

Alaska_...._--.--------------- 43, 929 $124, 259 53, 424 $140, 051 (1) (2) 
American Samoa-_...._----_--- 304 919 25 90 495 $1, 621 
Guam___-.-___------------|------------|------------ 2, 937 8, 798 4, 467 18, 330 
Hawaili________.--..-.-------- 469, 565 865, 444 547,184 | 1,106, 942 (1) @) 
Puerto Rico_._._--..--------- 41, 762 109, 682 16, 005 78, 184 14, 964 91, 313 
Virgin Islands. _...-...------- 25, 964 66, 088 17, 360 56, 196 28, 071 103, 647 
Wake Island_.________.----___|------------|------------|------------|------------ 630 2, 757 

1 Data not available, |
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TECHNOLOGY 

The portland cement industry in 1948 expanded its use of improved 

raw grinding by closed-circuits, uniform kiln feed with new grinding | 

system, and efficient dust collection by electrical precipitators.2* <A 

review and discussion of the control of portland cement raw mixtures 

has been released,’ as well as a report on the results obtained in a 

study of fineness of cements made to determine gain or loss of cement- 
ing value in concrete from extreme fines.° 

During the year new developments in the use of slag in cement were 

noted. A report recommended separate grinding of lime and slag in the 

| manufacture of lime-slag cements. Formulas are given for obtaining 

cement strength after 7, 28, and 68 days.’ According to another 

report, lime has been replaced by barium oxide in the manufacture of 

portland cement. Proportions corresponding to monobarium, di- : 

barium, and tribarium silicate produced cements unstable in plain 

water but were resistant to a l-percent solution of magnesium sulfate. 

The investigations are being continued.° | 

Recognizing that concrete walls and floors are possible sources of 

certain types of germ activity, an antiseptic cement has been de- 

veloped. Tests have indicated that sections containing antiseptic 

cement remained free of germs. This process is covered by United 
States Patent 2,439,440. 

Two patents relating to waterproofing agents for cement have been 

released. One, United States Patent 2,428,785, granted October 14, 

1947, provides for a mixture of CrO, and pumicite to be heated together 

until it turns black. Proper proportions of this product are then 

ground while hot and mixed with a suitable quantity of finely powdered 

aluminum. After being properly ignited, this second mixture is mixed 

with portland cement to provide the final product, suitable for making 

concrete surfaces impervious to water.° United States Patent 

2,434,695, granted January 20, 1948, provides for addition of a suit- 

able proportion of CaCl, glucose, and water to portland cement to 

seal cracks in old concrete, and as a bonding mortar for cement blocks. 

By adjusting the proportion of sand to cement, greater consistency 1s 

attained, and waterproofing properties are increased.” | 

During 1948 the American Society for Testing Materials revised 

some of its specifications for cement—one for air-entraining portland 

cement (C175-48T) and one for portland blast-furnace-slag cement 

(C205-48T). Tentative methods of chemical*analysis of portland 

cement (Ci14—48T) were revised in June 1948.%'The following tenta- 

tive definition of the term “addition’’, as applied to hydraulic cements 

(C219-48T), was adopted by the society during 1948: 

In the manufacture of portland cement, any material, other than water and/or 

untreated calcium sulfate, which is interground with the clinker. 

2 Pit and Quarry, vol. 41, No. 6, December 1948, pp. 60-64. 
4 Rock Products, vol. 51, No. 10, October 1948, pp. 96-99; No. 11, November 1948, pp. 82-87. 

& Rock Products, vol. 51, No. 8, August 1948, pp. 160-162, 186. 
6 Rock Products, vol. 51, No. 1, January 1948, pp. 1380-134. 
7 British Abstracts, November 1948, p. 618. 
8 Journal of the American Ceramic Society, vol. 31, No. 4, April 1, 1948, p. 67. 
9 Science News Letter, vol. 58, No. 17, April 24, 1948, p. 264. 
10 Chemical Abstracts, vol. 42, No. 4, February 20, 1948, col. 1407-1408. 
11 British Abstracts, November 1948, p. 625.
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WORLD REVIEW ® 

Available statistics on world production of cement in 1943-48 are 
given in the following table. ) | | | 

World production of hydraulic cement, by countries, in metric tons, 1943-48 

(Compiled by Pauline Roberts] 

Country ! 1943 1944 1945 1946 1947 1948 

North America: | . 
Canada.____._-_----------] 1, 159, 286 | 1,141,594 | 1,344,934] 1,835,302] 1,894,956 | 2, 240, 300 
Cuba..--.------.-------- 169, 609 173, 750 | 180, 753 240, 406 276, 369 284, 954 
Guatemala. _--.---.._._. 2 21, 000 2 23, 000 2 29, 000 2 29, 000 27, 600 31, 200 

Mexico-_._----.--..-...--.- 578, 253 608, 400 740, 400 736, 800 707, 800 833, 444 Nicaragua...__.___-___- 12, 030 10,034} 216 000 9, 975 15, 959 16, 220 
United States_......._..._| 23, 067, 914 | 15, 716, 820 17, 786, 688 | 28, 403, 616 | 32,314,655 | 35, 626, 454 

South America: 
Argentina__...-.-....-_-- 957,076 | 1,081,809 | 1,087,578 | 1,140, 529 1, 363, 400 1, 251, 770 Bolivia......------------ 23, 006 28, 154 27, 174 30, 742 38, 828 39, 130 
Brazil..-..-----.---..---.-] 3 747, 409 809, 908 774, 378 826, 382 913, 525 1, 111, 503 
Chile-.22.22- 2-2 374, 747 362, 877 411, 088 579,906 | . 602, 299 539, 789 
Colombia._..-..------.__ 258, 578 281, 626 302, 598 332, 265 | 346, 227 363, 749 
Ecuador--.......-----.-.- 27, 860 34, 691 37, 504 38, 497 33, 231 40, 369 
Peru_.__-....---.----_..-. 206, 792 | 248, 522 264, 892 260, 617 | 255, 644 282, 373 
Uruguay___....-----.____ 131, 544 189, 314. 216, 592 272, 490 279, 353 | 278, 203 

E Venezuela. _.-----.. 2. 111, 721 119, 670 124, 447 128, 329 153, 120 214, 513 urope: 
Austria-__---2-2-2 773, 000 (*) ©) 387, 680 281, 271 721, 379 | Belgium..._-....-.-....._| 5 459, 520 600, 000 646,898 | 1,889,777 | 2,609,174 | 3,336, 000 Bulgaria____.------___-_-- (4) 126, 044 245, 100 (4) — 4%) (4) 
Czechoslovakia_...-.-....| 6 350, 000 (4) (4) 920,000 | 1, 404, 000 1, 656, 000 
Denmark.._--2-2 2 639, 038 646, 837 219, 996 501, 835 ~ 669, 500 809, 923 
Finland._...-_--.-----_ 238, 279 180, 221 277, 679 329, 792 (4) . 556, 000 
France____......----------| 2, 926, 250 | 1, 485, 560 1, 512,000 | 3,372,000 | 3, 856, 000 5, 379, 000 
Germany-____._.+____...__| 7 9, 073, 000 (4) (4) 8 2, 520, 000 | § 2,897, 000 | . ° 5, 113, 200 
Greece_._-_------------| - (4) (4) (4) 2 110, 000 (4) (4) . Hungary-__.-.---.----._ 701, 290 {10 11 153, 200 | 10 12 38 280 163, 590 209, 060 (3 
Treland...2-.---------_- 251,980 | =: 222, 515 (4) (4) (4) | (4 
Italy_......-.---..-.-----] 1, 712,187 | 1, 349, 953 1, 143, 069 (4) 2, 790, 000 (4) 
Luxembourg..___..--_.___ 3) (¢) (4) (4) — 89, 272 102, 000 
Netherlands--.__..._______ 358, 000 214, 000 231, 000 402, 654 519, 262 588, 997 
Norway... .-------______._! 811, 152 (4) 141, 800 425, 000 460, 000 510, 000 
Poland. --.--.-----22 (4) (4) 13 300,906 | 1,398,915 | 1, 521, 822 1, 823, 857 
Portugal_....-.--..-._____ 246, 799 244, 974 262, 980 330, 100 427, 734 496, 800 
Rumania___.--.--2--_ 455, 030 326, 262 249, 420 314, 892 421, 398 452, 000 
Spain___..--..------.--.-.] 1, 701,520 | 1, 843, 037 1, 926,052 | 2,145,140 | 2,186,338 | 21,872, 000 
Sweden___.--..._-_- 922, 734 | 1,061,140 | 1,213,513 | 1,461,726 | 1, 550, 000 1, 489, 200 
Switzerland........-._____ 367, 000 430, 000 415, 000 694, 000 994,790 | 21,000, 000 
U.8. 8. Rez (4) (4) 1, 800,000 | 3,400,000 | 4,800, 000 (4) 
United Kingdom-.-.._____| 7,081,869 | 4, 633, 188 4,116,019 | 6,681,545 | 7,071, 708 8, 658, 314 

Asian 20S27- ~------.------| 2750,000 | = (4) (4) 586,092 | 1, 233,180 1, 188, 000 

China. -.--.------.--___._]4 1, 538, 247 |14 1, 177, 890 42, 500 208, 057 608, 692 (4) 
Formosa...._.--.-....--.- 309, 394 245, 000 (4) (4) (4) 235, 000 
India ___________________] 2,145, 898 | 2,076, 806 2,180,443 | 1,969,387 | 1, 464, 128 1, 540, 332 
Indochina, French.._____- 127,000 |..-.-.______ 4, 910 36, 430 39, 871 97, 259 
Indonesia.__--...--.---.-.]|.--------_-_|--- (4) (4) 10, 000 37, 751 
Tran. ..-.--------- ee 35, 000 38, 000 ; '6 17 25, 000 17 42,700 | 16 17 42,714 (4) 
Japan___.-_..-.__--._-...| 8, 767, 666 | 2, 959, 686 | 1,172, 273 929,000 | 1, 236, 000 1, 842, 726 
Korea_...__-.-------------}| 1, 400,000 | 1, 003, 002 139, 049 160, 696 168, 191 18 18, 200 Palestine and Israel__.____ 166, 804 176, 499 147, 237 265, 935 328, 300 (4) 
Philippines, Republic of_- (4) (4) 12 27, 231 56, 261 133, 918 120, 384 
Syria and Lebanon__..___ 151, 900 171, 326 178, 471 201, 500 205, 600 258, 000 
Thailand. ..---..-_______- 64, 800 26, 400 (4) (4) 58, 800 82, 800 Aree | 168, 989 286, 521 288, 455 321, 462 350, 456 344, 924 ca: 
Algeria__.------.-- 80, 900 96, 445 104, 400 116, 400 127, 200 130, 800 Belgian Congo..___.______ 69, 221, 84, 776 76, 264 81, 514 115, 441 2 126, 942 
Egypt. -.--------- 322, 859 423, 902 432, 088 587, 577 648, 353 768, 283 Eritrea__--.---------__- 27, 500 38, 000 (4) (4) a--------- 8 (4) Ethiopia ?_-.--.-.__ 25, 000 (4) (4) (4) (4) (4) 
Morocco, French___...__._| 2140, 000 109, 020 76, 835 175, 180 218, 877 262, 232 Mozambique.._.__..--__ 30, 647 27, 932 33, 919 26, 275 35, 858 35, 858 Tunisia____.___-__-_--___- 23, 000 58, 500 59, 600 83, 540 115, 100 162, 000 Union of South Africa...-| 915,600 | 1,113,600 | 1,053,600 | 1,180,200 | 1,379,818 | 1, 308, 000 
See footnotes at end of table. 

12 Some of the data in this portion of the chapter were prepared by G. Richards Gwinn,
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World production of hydraulic cement, by countries, in metric tons, 1943-48— 
Continued 

. Country ! 1943 1944 1945 1946 1947 1948 

Oceania: 
Australia: 

New South Wales.....|_ 351,887] 313,976 | 312,185 | 373,794 | 439, 271 (4) 
Tasmania____..--..-- 43, 530 (4) 42, 782 (4) (4) (4) 

- Vietoria.--2 7] 127,971 | 133,407] 152,763 | 194,777 (4) 
New Zealand..----------| 226,800 | 229,200 | 237,600 | 229,900 | —_—_219, 409 247, 205 

Total #________..___-...| 71, 188, 000 | 53, 875, 000 | 48, 812, 000 | 73, 533, 000 | 84, 565,000 | 97, 130, 000 

1 In addition to countries listed, hydraulic cement is produced in Albania, Hong Kong, Queensland, 
and South Australia, but data are not available. 

2 Estimate. 
3 Beginning in 1943, white cement is included. 
* Data not available; estimate by senior author of chapter included in total. 
5 Excludes portland-cement data, which are not yet available. 
6 Slovakia only. 
7? Includes Sudetenland. 
8 Excludes Russian Zone. 
* Bizonal area. 
10 Data represent Trianon Hungary after October 1944. 
1 January to June, inclusive. 
22 June to December, inclusive. 
13 April to December, inclusive. 

hu Data represent area designated as Free China during the period of Japanese occupation, and Man-. 
cnuria. ° 

15 Beginning September 1947, excludes Pakistan. 
16 Production in Government-operated mines. 
17 Fiscal year ended Mar. 20 of year following that stated. 
18 South Korea only. : 
19 Data revised in some instances to cover production rather than shipments. 
20 Estimated by senior author of chapter; excludes estimates for countries listed in footnote 1. 

| NORTH AMERICA 

Canada.—Shipments of cement from the eight producing plants 
reached 11,936,245 barrels (valued at $21,968,909) in 1947 and totaled 
14,127,123 barrels (valued at $28,264,987) in 1948. These plants—6 
of which are owned by the Canada Cement Co., Ltd., and 1 each by 
the St. Mary’s Cement Co. and the British Columbia Cement Co.— 
have 19 kilns. The capacity used in 1947 was 38,000 and in 1948 | 
40,300 barrels per day. Imports of cement in 1948 amounted to 
1,120,671 barrels valued at $3,995,173 compared with 1,248,625 bar- 
rels—valued at $3,843,652—in the preceding year. Atlantic Chemi- 
cals Co., Ltd., has developed plans for a plant to manufacture port- 
land cement and sulfur dioxide. The plant will be on the Petitcodiac 
River, New Brunswick, and will have a single kiln with a capacity of 
about 1,200 barrels per day. Local anhydrite and shale will be used 
in the process.” 
Mexico.—The cement market declined during part of 1947 and 

1948. Shortage of funds has forestalled the active start of such public 
construction as dams, irrigation, and highway projects. According to 
one report, these factors have caused the cement prices to vary some- 
what. The outlook for most of 1948 was that production and require- 
ments would be in balance. In 1947 the distributor’s price at the five 
plants that had been in operation a year and at the four new plants 
under construction was raised to 120 pesos per ton. The industry has 
agreed to furnish the Federal Government with up to 30 percent of 
its capacity output when called upon. 

13 Cement Manufacturing Industry, 1948, Department of Trade and Commerce, Dominion Bureau of 
Statistics, Ottawa, Canada, April 21, 1949, 5 pp.
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Negotiations have been undertaken to increase the capacity of vari- 
ous plants, notably Cementos Hidalgo, S. C. L. (increase of 300 tons 
per day); Cementos Del Pacifico, S. A. (increase of 150 tons per day); 
Cementos Del Bajio, S. A. (increase of 100 tons per day); Cementos . 
La Cruz Azul, 8S. C. L., the Lagunas unit (increase of 400 tons per 
day); and Cemento Mexicano Portland (increase of 300 tons per day). 
A new 80-ton-per-day unit of Cemento Portland Blanco de Mexico, 
S. A., for the manufacture of white cement has also been placed in 
operation. | 

Central America.—New plants are being planned for El Salvador, 
Honduras, and Guatemala. The shortage of cement supply in the 
latter country has occasioned the freeing of gray, white, and indus- 
trial cements from customs duties, allotted revenues tax, consular fees, 
and the custom-house reconstruction tax. 

SOUTH AMERICA 

Argentina.—The backlog of construction accumulated during the 
recent war has stimulated the building of a new plant and the planned 
extension of four other plants. The industry has returned to the use 
of fuel oil at cement plants. During the recent war, asphaltites, wood 
charcoal, petroleum coke, wood gas, and linseed oil were burned. To 
step up industrial expansion, imports of portland cement have been 
freed from customs duties and a number of handling charges. The 
Argentine National Economic Council has agreed to authorize the 
importation of 500,000 tons of cement for building up a stock against 
the requirements of the Five Year Plan. 
Bolivia.—The local cement plant, which produced 185,000 barrels 

in 1946, increased production in the first half of 1947 to 103,000 bar- 
rels. The average monthly production was 17,250 barrels. 

Brazil—Two new cement plants, Belo Horizonte of the Cia de 
Cemento Portland and Esteio plant of Cia Brasihera di Cement Port- 
land, started operations in 1947. The Lone Star Cement Corp., a 
United States firm, is planning to add a third kiln to its plant at 
Guaxandiba. It was expected that the new kiln will be in operation 
by middle of 1948. 

Chile.—The Juan Soldado cement plant at La Serena has made 
some improvements in plant equipment designed to increase the out- 
put. The construction of the Polpaico plant of the Sociedad Minera 
e Industrial Polpaico, Ltda., which has an ultimate capacity of 200,000 
metric tons, has gone forward. A United States firm has offered the 
Chilean Government a modern cement plant for $1,800,000. If 
accepted, the plant will be erected near lime deposits at San Jose de 
Maipo. | | 

EUROPE 

The backlog of essential construction work in Europe has created a 
‘great demand for cement. The lack of coal, manpower, and suitable 
equipment has been partly responsible for the continuing demand for 
this commodity. Among the chief types of cement manufactured in 
Europe are ordinary portland, high-early-strength, low-heat cement, 
and in some instances sulfate-resisting cement. Blended cements, in 
which blast-furnace slag is used, are also produced. 

Ba Pit and Quarry, vol. 40, No. 1, July 1947, pp. 106-107. :
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Belgium.—The cement industry has overcome the coal shortage to 
some extent by utilizing slag cements, which require less clinker and 
thus smaller quantities of coal for domestic consumption; portland 
cement is exported to obtain more foreign exchange. In 1947 the 
firm of Cimenteries et Briquiteries, Reunies, Belgium, was constructing 
a cement plant of 1,000 metric tons capacity per day, which has two 
11%- by 475-foot rotary kilns. Raw grinding by open circuit and 
clinker grinding by closed circuit were included. 

Finland.—The demand for cement in Finland is growing. The firm 
of Pargas Kalkbergs Aktiebolag—the largest cement-manufacturing 
company in Finland—has an output of about half the country’s total. 
This company operates three kilns and is planning to install a fourth 
as soon as available. Coal for operating is obtained from the United 
Kingdom and Poland and gypsum from Cyprus and French North 
Africa. - 

Germany.—The cement industry in Germany is hampered by lack 
of coal of the necessary quality and of iron ore for use in the cement 
batch. The Hanover portland-cement plant, Teutonia A. G., has 
obtained premission to manufacture cement for export. The plant 
in 1947 was running at about 40 percent of prewar capacity, about 
10,000 metric tons monthly. The output will go chiefly to Latin 
America. : | 

Poland.—The total production of Polish cement plants in the first 
7 months of 1948 amounted to 1,078,000 tons. Exports to Brazil, 
Argentina, Malaya, and the U.S. S. R. amounted to about 151,000 
tons. | 
_Spain.—Thirty-one plants produced portland cement in Spain in 
1947 from 51 rotary kilns and 25 vertical kilns. The wet process is 
used in 26 plants. A plant with an annual capacity of 50,000 metric 
tons of portland cement was to be built in 1948 at Villaneuva del Rio, 
Seville Province. The production, distribution, and price of cement 
are controlled by the Government. The price in the first quarter of 
1947 was 183 pesetas per metric ton, f. o. b. plant. 
Sweden.—A second long kiln which increases the annual capacity 

1 million barrels, has been installed at the Koping plant of the Shanke 
Cement Co. The total annual capacity is now 2 million barrels. 
The kilns were designed to burn coal but have been using oil because 
of the continued shortage of coal. At the present rated capacity of 
2,600 barrels per day per kiln, clinker is being produced using oil with 
a heat utilization of 1,300 calories or 880,000 B. t. u. per barrel. 
The Skansa Cement Co., Malmo, Sweden, produced 936,000 tons of 
cement in 1947, considerably over that of the preceding year. 
Switzerland.—Fifteen cement companies in Switzerland have a 

total maximum annual output of approximately 1,200,000 metric tons 
of portland cement. Coal is used as fuel, and because of the shortages 
of this material, efforts have been made to develop a kiln fired by 
electricity. The largest plant in Switzerland is the Jura-Cement- 
Fabriken, in Wildegg, with an annual capacity of 150,000 metric tons. 

United Kingdom.—Shortages of coal and of paper bags for packag- 
ing cement have seriously retarded the cement industry in England. 
In turn, the cement shortage is hampering the building industry and 
causing unemployment. The Associated Portland Cement Manu-
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facturers state that the industry is at liberty to export large quan- 
tities and that a target of 1% million tons has been fixed. 

According to a recent report, the combined capacity of the four 
plants in Scotland represents less than one-third of the normal demand. 

The balance of the needed cement is shipped in from England. Blast- 
furnace-slag cements are produced at all four plants. 

| ASIA 

China.—The three cement plants in Formosa—(1) Suo, (2) Takao, 

and (3) Chikuto—are now producing 200,000 tons a year. With 
American technical assistance and new equipment the output is 
expected to reach 360,000 tons in 1949. 

India.—Before August 1947 there were 24 cement plants in un- 
divided India, with an approximate capacity of 2 million tons. In 
view of the present requirement of about 3 million tons per year, 
the Indian Government has sanctioned establishment of five new 
plants. Four, with an annual capacity of 150,000 tons each, will be 
built in Baroda, Bombay, Rewa, and Jaipur. The fifth, with an 
annual production of 400,000 tons, will be located in the United 
Provinces. Additional-expansion is also projected for other plants 

| in Bihar. Cement production in India amounted to 1.5 million 
long tons in the fiscal year ended March 31, 1939. For the same 
period ending in 1946, the output was 2 million tons, and by 1952 

| plans call for a cement-manufacturing capacity of 5.6 million tons. 
: Indonesia.—The plant of the Netherlands Indies Portland Cement 

Co. near Padang, Sumatra, has been found to be nearly intact, with 
some semiprocessed cement on hand. It is reported that one kiln, 
nearly 400 feet long, is capable of operating now. Other kilns will 
soon pe operating, and the company hopes to produce 6,000 tons per 
monta. 

Iraq.—The Iraq Cement Co. is planning to build a complete cement 
plant on the banks of the Tigris River a few miles from Baghdad. 
The production capacity, using local limestone and clay and the wet 
process, will be about 87,000 tons per year. 
Japan.—The productive capacity of the Japanese cement industry 

for the 1931-47 period exceeded home consumption and export de- 
mands. The designed annual capacity of the entire industry is 
approximately 8,000,000 metric tons. In 1947 the industry operated 

at about 20 to 25 percent of capacity because of shortages of coal of 
the required quality and lack of new parts for worn-out equipment. 

The major equipment items, such as kilns and raw and finish grinding 
mills, have been replaced, but small necessary parts, such as motors, 

haulageway equipment, and motor parts, were not yet available. 

Five types of cement are normally made—ordinary, high-early- 

strength, silica, slag, and nonconstructive (low-grade for floors and 
plastering). 

The production, consumption, stocks, prices, and exports of cement 

in Japan and occupied areas before and during World War II were 

described." 

4 Gwinn, G. Richards, What Has Happened to the Cement Industry in Japan?: Rock Products, vol. 

51, No, 1, January 1948, pp. 108-112.
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Republic of Philippines——Cebu Portland Cement Co. is again 
| operating at the rate of about 3,500 barrels per day. Present plans 

call for the addition of two kilns during 1948 to supplement the two 
already in use. 

Turkey.—The plant at Sivas will be doubled in capacity to meet the 
rising demand for cement. Two new plants are planned, one at Izmir 
and the second at Zonguldak. The present production of 400,000 
tons is insufficient to meet the 600,000 tons annual requirement. 

AFRICA 
Mozambique.—A new cement plant, equipped with American 

machinery, is planned by the Companhia de Cimentos de Mozambique. 
Operations are scheduled to begin this year, and the cement is in- 
tended to supply Portuguese Africa territory. | 

Union of South Africa——The Union, like most other areas through- 
out the world, experienced a cement shortage in 1948. This condi- 
tion has resulted in slowing the housing boom, and to alleviate the 
situation a voluntary allocation plan was worked out. There are 
nine plants already in the Union, but four more are under construc- 
tion at Lichtenburg, Klerksdorp, Kimberley, and Port Shepstone. 
According to one report, cement was imported from Yugoslavia, 
Belgium, Poland, and Denmark to help relieve the shortage. , 

OCEANIA | 

Australia.—The Metropolitan Cement Party, Ltd., Sydney, Aus- 
tralia, plans to reassemble the 1,000,000-barrel-capacity River Rouge 
cement plant of the Ford Motor Co. in the Sydney area. The Great 
Barrier Reef supplies the Queensland Cement & Lime Co. with 

| enough material to manufacture 15,000 bags of cement per day. 
Other raw materials used in the production of coral cement and sup- 
plied locally are aluminous clay, siliceous clays, and ironstone.



Chromium | 

By ROLAND D. PARKS ! | 

GENERAL SUMMARY | 

HROMITE imports into the United States during 1948 were at 
) C the record level of over 1.5 million short tons and exceeded con- 

sumption in all grades—chemical, refractory, and particularly 
metallurgical. Industry stocks improved in each group. Domestic 
production, though higher than in 1947, totaled only 3,619 short tons | 
with operating mines confined to Oregon and California. | 

The bulk of United States chromite imports in 1948 came from the 
U.S. 8S. R., Union of South Africa, Turkey, Republic of the Philip- 
pines, Cuba, and Southern Rhodesia, listed in order of importance— 
unchanged from 1947. 

Imports from Turkey, largely metallurgical-grade, increased 
markedly from 1947, as did shipments of this grade from New Cale- 
donia, a minor source. Supplies of chemical-grade ore from the Union 

| of South Africa—main source of this grade—continued steady. Al- 
though total imports of refractory-grade ore dropped slightly from 
the previous year, supplies continued steady from the principal 
sources—Republic of the Philippines and Cuba. 

The U.S. 8S. R., leading world producer, again supplied one-quarter 
of the total expanded United States imports, largely in metallurgical- 
erade ore. 
Among the smaller suppliers, Brazil, Cyprus, and Guatemala 

resumed shipments during the year, whereas none was reported from 
ndia. | 
Metallurgical and refractory grades of chromite remained, during 

the year, on the list of strategic and critical materials for which stcck- 
piling was considered necessary. Purchases for the National Strategic 
Stock Pile are made by the Bureau of Federal Supply, as outlined in 
the 1947 chapter of this series. 

Salient statistics of chromite in the United States, 1944-48, in short tons 

1944 1945 1946 1947 1948 

Total supply..-..-._--.------.------------ 894, 019 928, 738 761,498 | 1,107,128 1, 545, 744 
Imports for consumption......--..---- 848, 390 914, 765 757, 391 | 1,106, 180 1, 542, 125 
Domestic production....-.---.-------- 45, 629 13, 973 4, 107 948 3, 619 

Consumption by industry...-.-.----------| 848,449 | 808,120] 734,759 | 883,357 |, 875,033 
Exports...-...-----...---------------+----- 1, 019 12, 366 2,158 3,435 |” 2, 894 

Total new supply of chromite available in 1948 for industry and 
stock piling increased 40 percent over 1947 to an all-time record with 
the supply of metallurgical-grade ore up over 90 percent. Supply of 

1 Consulting Mining Engineer, U.S. Bureau of Mines. Chapter prepared under supervision of Norwood 
B. Melcher. 
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chemical-grade increased 18 percent, whereas 5 percent less refractory 
ore was available. Total supply was 77 percent over industrial 
consumption for the year, with metallurgical-grade showing an excess 
of 129 percent, refractory, 37 percent, and chemical, 27 percent. 

Consumers’ stocks totaled 602,491 short tons of all grades at the 
| end of.the year; 256,770 tons were metallurgical-grade; 108,997 tons : 

were chemical; and 236,724 tons were refractory. These industry 
stocks represented net gains of 34, 44, and 64 percent, respectively, 
from the previous year. 

| DOMESTIC PRODUCTION 

Domestic production revived slightly in- 1948 after declming un- 
interruptedly from the all-time peak of 160,120 short tons in 1943 to 
less than a thousand tons in 1947. 

All of the 1948 output of 3,619 short tons was believed to have been 
used for metallurgical purposes. Over 80 percent of the 1948 produc- 
tion was made during the first half of the year but with an uptrend 
noted again in the fourth quarter. | | | 

William S. Robertson, operating the Oregon Chrome Mines, Inc., 
Selma, Josephine County, Oreg., was the largest producer. A new 
700-foot haulage crosscut is reported to have been driven into the 

- ore body at this property, some 500 feet below the surface.? Other 
producers included Lockhart & Messinger and Sam J. Wilson from 
their operations in Del Norte County, Calif.; Eugene Brown, O’Brien, 
Oreg.; and Tyrrell Transportation Co., Stockton, Calif. | 

Of the domestic shipments, 1,744 short tons were known to contain 
over 45 percent Cr.O; and 1,684 tons contained between 35 and 45 
percent Cr,O3; analysis of the balance was not reported. 
Chromium Mining and Smelting Corp., Ltd., leased a War Assets 

Administration electric furnace plant at Mead, Wash., for production 
of exothermic (self-melting) chromium alloying metals, development 
and production of which were interrupted during the war when 
facilities at Sault Ste. Marie were converted to making ferrosilicon.* 
For raw material the company is drawing on domestic chromite from 
California and Oregon, as well as on foreign ores. | 

Chromite production (shipments) in the United States, 1944-48, by States in short 
tons, and number of producers in 1948 

1948 

State 1944 1945 1946 1947 Number Short 

Givers | tons 

Alaska_..-.....--------------------------- 1,845 |_..-.-----|----------|--------~--]----------|---------- 
California. .--.......-.-.-.---2-.---------| 84715 | 9,607 | 14,107 948 3 274 
Montana_-_....--------------------------- 1,251 |_-.-----..]---------_|----------]----------|---------- 
Oregon. .__.------------------------------ 7,818 4, 366 () a 2 3, 345 

Total....---------------------------| 45,629 | 13,973 | 4,107 948 5 3, 619 

1 California and Oregon production combined. Bureau of Mines not at liberty to publish separate State 
totals for 1946. 

2 Mining and industrial News, vol. 16, No. 3, March 1948, p. 10. | 
3 Northern Miner, vol. 34, No. 30, Oct. 14, 1948, pp. 1 and 16.
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_ Chromite shipped from mines in the United States, 1880-1948 ! 
a a eae ra ar 

Short Short Short Short Year tons Year tons Year tons Year tons 

Before 1880...| 224,000 || 1897-99. ...___|........._]] 1917.-_.--....] 48,972 || 1935......__- 577 
1880_.....__- 2,563 || 1900_......-_- 157 || 1918.....-----| 92,392 || 1936.......__- 301 
1881___..-___- 2,240 || 1901__.-_-._-- 412 || 1919.-.._-.-| 5,688 || 1937.......__. 2, 600 
1882.....__... 2,300 || 1902.-.-.__--- 353 || 1920_-_-..-.-| 2.802 || 1938........_- 909 
1883._..._.._. 3,360 || 1903...-.-___- 168 || 1921....__.__- 316 || 1930.._...._.. 4, 048 
1884... _____.. 2,940 || 1904.-.------- 138 || 1922... 308 || 1940._..._._.. 2; 982 
1885__.._.__.- 3,024 || 1905.-...-_-_- 25 || 1993.-.-_._._- 254 || 1941.-.-...-..| 14,259 
1886__........ 2,240 || 1906_-_------- 120 |] 1924... 393 || 1942... | 112,876 
1887.__.__.._. 3,360 || 1907_..-.-.-_- 395 || 1995.-._.-.__- 121 || 1943.-_-...-..| 160,120 
1888._.._____. 1, 680 |] 1908...-...-_- 402 || 1926.....-._.. 158 || 1944.-..__| 45, 629 
1889.......... 2,240 || 1909_......_.. 670 || 1927__........ 225 || 1945.-.-....._| 13,973 
1890_-.....__ 4031 || 1910_-.-...-_- 930 || 1998. -....___- 739 || 1946.__-.._... 4, 107 
1891......._.. 1, 537 || 1911_.-....__. 134 |} 1999...-.____- 301 || 1947... |. = 948 
Tc) 1, 680 || 1912.__.__.:_- 225 || 1930._.._-.... 90 || 1948.__.._.... 3, 619 
1893_-._.____- 1,624 || 1913...._.___. 286 || 1931_-........ 300 ———- 
1894_.____..__. 4,122 || 1914._________ 662 || 19382__._._.___ 174 Total.____. 847, 719 
1805__-___._. 1,949 || 1915.-._....--| 3,675 || 1983......._. 944 
1896.-__._.-_- 880 = 52, 679 || 1934._..-..__- 413 

: | 

1 Production of chromite before 1880 was “about 200,000 long tons” (224,000 short tons), all from Maryland 
and Pennsylvania, according to Mineral Resources, 1908, pt. 1, p. 760. Most of the figures for 1880-95 
represent conversion to short tons from rounded long tons. 

CONSUMPTION AND USES 

Consumption of chromite during 1948 increased 5 percent in total 
tonnage over 1947. By industries, metallurgical consumption was up | 
2 percent, refractory 5 percent, and chemical 11 percent for the year. 
Both refractory and chemical consumption was at new highs again in 
1948. Metallurgical consumption, although showing steady increase 
since 1946, remained below the figures for 1941-45 and 29 percent 
below the peak war year 1943. 

| For 1940-48, inclusive, data for which are given in an accompany- 
ing table, the metallurgical industry has used one-half of the total | 
tonnage consumed, refractory uses have taken one-third, and chemicals 
have consumed one-sixth of the total. This distribution is on a ton- 
nage basis, without regard to the chromic oxide content of the several 
grades. Chemical consumption was steadier than either refractory 
or metallurgical during this period. Ores used for refractory purposes 
in 1948 averaged lower in chromic oxide content than in any recent 
year. 

Consumption of chromite and tenor of ore used by primary consumer groups in 
the United States, 1940—48 in short tons 

pe 
Metallurgical Refractory Chemical Total 

Year Gross | Average | Gross | Average| Gross | Average | Gross | Average 
weight tenor weight tenor weight tenor weight tenor 
(short | (percent | (short | (percent | (short | (percent | (short | (percent 
tons) Cr203) tons) Cr2O3) tons) Cr2Q3) tons) Cr3O3) 

1940....-.-.-.-----.-| 259, 113 50. 5 186, 386 35.8 117, 416 47.2 562, 915 45.0 
1941._...._.-...-.-.-| 402; 208 50.1 | 270; 947 34.8 | 127,135 46.3 | 800,290 44,3 
1942. __.._-.__-.-.-.-| 479, 615 48. 5 294, 092 34. 0 118, 245 44,8 891, 952 43, 2 
1943.....--...-.-.---| 555, 259 48. 5 282, 178 34. 0 127, 163 44.7 964, 600 43.8 
1944._..___..........| 456,171 49. 4 264, 053 34. 2 128, 225 45.7 848, 449 44,1 
1945. 22.....-..-....| 429, 644 49.1 252, 407 34, 2 126, 069 45.0 808, 120 43.8 
1946..______.......-.| 376, 848 48.3 | 228) 641 33.9 | 129,270 44.9 | 734,759 43. 2 
1947........-..-.....-] 385, 983 47.4 311, 018 35. 2 136, 356 44.7 833, 357 41.1 
1948.__...__.__._._.| 395, 417 48.2 | 327,795 33.8 | 151,821 45.5 | 875,033 42.7 
a
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Consumption of ferrochromium in the United States in 1948 was 
122,753 short tons, up 8 percent from the 1947 figure of 113,491 short 
tons. Companies canvassed by the Bureau of Mines use about 85 
percent of the total. 

: Uses of chromite divide rather sharply into three main geroups— 
, metallurgical, refractory, and chemical. Each class of use calls for 
: certain qualities in the raw material. 

Specifications.—The mineral chromite does not have a fixed chemi- 
cal composition. It is usually spoken of as Cr,03;-FeO but also con- 
tains varying proportions of iron, alumina, magnesia, lime, and silica, 
These additional elements, while lowering the grade of the material 
in terms of chromium content, are essential to certain applications 
as may be seen from the usual trade specifications outlined below. 

/ For metallurgical use, such as the manufacture of ferrochrome, 
/ chromite generally must contain a minimum of 48 percent Cr,O3, with 

a chromium : iron ratio of not less than 3:1. Further, the ore must 
be of hard, lumpy structure. Usual specifications call for 6-inch 
maximum size of piece, with not more than 10 to 15 percent through 
a j-inch screen. Silica is undesirable, and combined alumina and 
magnesia of over 25 percent may be objectionable. 

Retractory-grade chromite usually contains about 63 percent com- 
bined Cr,0; and Al,O3, with 57 percent a common minimum. Iron 
and silica should be low, usually around 10 and 5 percent, respectively. | 
Hard lump ore is desirable for making bricks, and ground material is 
suitable for cement. Magnesia content ranges around 15 percent. 

Chemical-grade chromite should contain a minimum of 45 percent 
Cr,03. High iron is not harmful within reasonable limits; a common : 
chrome : iron ratio is 1.6: 1. Silica must be less than 8 percent and 
sulfur low. Fines and concentrates are often preferred because they 
disintegrate readily in processing. , 

Metallurgical Uses.—The principal metallurgical use of chromite is 
for production of ferrochromium, the usual form in which chromium is 
added to the bath to make chrome alloy steels. Ferrochromium 
usually contains 66 to 72 percent chromium. Two grades are stand- 
ard—high-carbon ferrochrome of 4 to 7 percent carbon content and 
low-carbon ferrochrome of less than 2 percent carbon content. 
Chromite is used also in the metallurgical industry to make exothermic 
chromium alloys, such as chrom-X, as well as chromium briquets. 
Chrom-X is made in both high- and low-carbon grades. Briquets are 
used largely in ferrous foundries. Each briquet contains 2 pounds of 
chromium. 

Chrome alloy steel may be made in the electric furnace directly 
from scrap and chromite. 

Chromium, when alloyed with steel, even in small proportions, 
improves hardness and tensile strength without serious loss of ductility. 
Its use permits greater depth of hardness—an advantage, for in- 
stance, in armor plate. The added strength of chrome steels favors 
use of lighter shapes and gages wherever reduction in weight is desir-
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able. Stainless steel, with its corrosion resistance, is the most im- 

portant of the chromium-alloy steels. 
Chemical Uses.—Sodium bichromate is the primary chrome chemi- 

cal from which other compounds are made. Theflargest consumption 

of chrome chemicals is in pigments; tanning and electroplating also 

require important quantities. Minor uses include dyeing, bleaching, 

alloys, and prevention of corrosion. During World War II, plating 

requirements expanded so rapidly that restriction of other less essen- 

tial uses was needed to keep within industry capacity. Approxi- 

mately 1.5 tons of chemical-grade chromite is consumed per ton of 

chemicals produced. High-temperature alloys are of especial interest 

at this time for jet engines and other applications. These alloys have 

a low iron content and hence are not true steels. Chromium, one 

of the major constituents, is introduced as pure metal in making the 

alloy. Any substantial increase in production of high-temperature 

alloys would need to be accompanied by corresponding output of 

chromium metal, which, in turn, uses chemical-grade chromite as the 

raw material. | 

Refractory Uses.—As a neutral refractory, resistant to different 

types of slag, chrome bricks and patching cement are used in lining 

and repairing furnaces for both ferrous and nonferrous metals. 

A new refractory concrete of high strength was reported * to have 

| been developed in 1948. Withstanding temperatures up to 3,100° F. 

with volume stability, this new chrome-base concrete may be poured 

in the usual manner or applied under pressure. The material is 

reported to be especially adaptable to construction or repair of vertical 

walls and arches. | 

PRICES | 

Prices of imported chromite are quoted on the long-ton basis, f. 0. b. 

| cars at eastern or southern ports with freight differentials for delivery 

: to the west coast. Domestic shipments are sold f. o. b. nearest 

— yailroad point. Quoted prices, as shown in the accompanying table 

from the magazine Steel, remained steady during 1948. 

Ferrochromium and chromium-metal prices rose during 1948. 

High-carbon ferrochromium advanced in price during the year from 

18.6 to 20.5 cents per pound of contained Cr for packed lump alloy, 

contract. Low-carbon ferrochromium (0.06 percent carbon), on the 

same basis, was quoted at 26.5 cents in January 1948 and 28.75 cents 

a year later. Chromium metal (97 percent Cr minimum, 0.50 percent 

| C’maximum) advanced in price during the year from 93 cents to $1.03 

per pound of contained Cr. 
Prices of basic chrome brick, according to the magazine Steel, 

increased during 1948 from $59 to $69 per short ton, f. o. b. works, 

Baltimore, Md., or Chester, Pa. 

4 Mining Journal (London), vol. 231, No. 5894, Aug. 7, 1948, p. 584.
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Price quotations for various grades of chromite in 1948 © 

[Steel] 

Prices per long ton ! 

Source Cr03 | Cr : Fe ————_{-——_ 

. | (pereent)| ratio Beginning | ind of year 

Indian and African..._----.--.....----.---------------- 48 3:1 $39. 00 $39. 00 
Do._.-.------------------- ne eee 48 28:1 37. 50 37. 50 
Do....------------------ + eee 48 {_-...-__.- 31. 00 31. 00 

South African (Transvaal) .._._..-.....-.----..--------- 50 }_._------- 29. 50 29. 50-30. 50 
D0._.-----2---neene een e noes eee eevee ee eeeee 4g |o2o TTT 28.50-|  29.00-30. 00 
Do..-..----------------- -- ee ne ne ne eee 45 |_.-....--- 26. 50. 26. 50 

, Do_---------222- 22 22eene sesso eee eeeeeeeeeeeeeeeee 44 |71.77"77"7] 25.50-26.00'| 25. 50-26. 00 
' Rhodesian...._-.---.--------------------- eee 48 23:1 39. 00. 39. 00 

° Do...--.---- 2 -e- nn e ee 48 |_...--.-_- 30. 00. 30. 00 
Do..----------ne2--2e--e eee snes ee eeeeeeeeeeeeeee 45 |-._-._-7"7| 27.00-27.50| 27. 00-27. 50 

Brazilian—nominal -..-.----.----.--------------------- 48 23:1 43. 50'|..--.------.-- 
Do.....-.-..------------------ eee eee eee 44 22.5:1 33. 65 33. 65 

Domestic (sellers nearest rail) .-.------.---.------------ 48 3:1 39. 00 39. 00 

1 Gross ton f. 0. b. ears, New York, Philadelphia, Baltimore, Charleston, S. C., plus ocean freight differen- 
tial for ogvery to Portland, Oreg., and/or Tacoma, Wash. 

| FOREIGN TRADE ° © | 

Imports of chromite in 1948 increased 39 percent over 1947 to a 
total of 1,542,125 short tons contaming 680,723 tons of Cr.Q3; the value 
was $33,050,888, up 75 percent. Shipments from the Soviet Union, 
largest supplier, increased 49 percent from the previous year and were 
almost entirely of metallurgical grade. The Union of South Africa, 
second source, increased shipments of all grades 12 percent and pro- 
vided more than four-fifths of the chemical-grade ore. Shipments 
from Turkey, largely metallurgical grade, increased nearly 300 percent | 
to. place Turkey third among total suppliers and second among metal- 
lurgical. The Republic of the Philippines, fourth in tonnage, was 
again the leading supplier of refractory ore. Cuba, fifth in total, was 
second in refractory grade. Imports from Cuba declined 1 percent 
for the year. Southern Rhodesia increased shipments (mainly metal- 
lurgical grade) 78 percent. _ 

Imports of ferrochromium in 1948 (all from Canada) totaled 9,019 
short tons, containing 4,714 tons of Cr, and were valued at $1,470,653. 
Exports of this product were 6,754 short tons valued at $2,371,367. 
Exports of chrome ore and concentrates were 2,894 short tons valued 
at $81,671; chromic acid exports totaled 1,580,792 pounds valued 
at $529,077. 

§ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. S. Department of Commerce. 

883326—-50-——17 |



Chromite imported for consumption in the United States, 1947-48, by countries and by grades — oS 

[U. S. Department of Commerce] oO 

Chemical grade Metallurgical grade Refractory grade Total 

Country Short tons Short tons ° Short tons Short tons 

Value Value Value Value 
Gross Cr203 Gross Cr203 Gross Cr2O3 Gross Cr203 
weight | content weight | content weight | content weight content 

1947 2 
Canada._.._._.___-_-_.--.---.------------ |---| eee - |e eee 68 34 $2,316 |__...-.---|__--_--_-_J.----------- 68 34 $2,316 & 
Cuba. ....--.------------- eee |e eee |e -- |e --------] 18, 180° 7,010. 327, 508 | 146, 861 52,389 | $1, 701, 059 164, 991 59, 399 2, 028, 567 
India__._.-.- eee 3, 548 1, 739 $68, 691 6, 162 3, 326 59,945 |___..- 2. Jo 222i lie 9, 710 5, 065 128,636 by 
New Caledonia 1!_.____._.___.._--22_____- 8, 049 3, 809 110, 171 12, 555 6, 376 290,197 |.._..---.-]__--------]_..--------- 20, 604 10, 185 400,368 ky 
Philippines, Republic of......_..._-__--|._. Jo. e ei eee |e eee 8, 691 3, 853 120, 250 | 197, 964 67,940 | 1, 524,675 206, 655 71, 793 1,644,925 
Sierra Leone 2___________-___..--..-_..--.|__._------/2 2. |- eee 7, 762 3, 648 152, 460 10, 640 5, 320 180, 500 18, 402 8, 968 332,960 4 
Southern Rhodesia.............-...---.-| 34,619 3 1, 988 3 29, 217 59, 529 29, 271 835, 033 7, 053 3, 236 105, 683 371,101 | 334, 495 3 969,933 % 
Turkey... _._._-.--.----- 2-2 eee 1, 120 538 28,000 | 89,042 27, 196 1, 681, 454 2, 240 1, 120 80, 000 62, 402 28, 854 1, 789, 454 
Union of South Africa......-___-...-.-.-| 3 145, 748 | 366,973 | 31,027,665 | 53, 775 24, 696 651, 301 62, 990 28, 684 476, 440 8 262, 513 | 3 120,353 | %2,055,406 
U.S.S. Rue 6, 720 3, 226 224,390 | 215,945 | 110, 546 7, 660, 888 42, 438 22, 249 1, 070, 733 265, 103 136, 021 8,956,011 & 
Yugoslavia..........---..-.-..---- -_---].--_-_-_-----|--------- |e ----_-e- 24, 631 10, 824 558, 319 |---| 24, 631 10, 824 558, 319 Pe 

Total. ..-.------------------------| 169,704 | 78,273 |. 1,488,184 | 466,290 | 226, 780 12, 239,671 | 470,186 | 180,938 | 5,139,090 | 1,106,180 | 485,991 | 18, 866, 895 w 

1948 © 
Brazil_._..--.-----.-.---- eee 1, 792 860 35, 275 |...---.--.|.-..------|_-------------|_--------- {eee |e eee 1, 792 860 35, 275 A 
Canada....-_..-----..0 eee | |e | eee eee 145 56 5, 526 49 26 1, 964 194 82 7, 490 
Cuba_..---..-.----- 22 - 3, 903 1, 874 49, 661 24, 806 8, 428 378, 154 | 134, 792 47,511 | 1, 574, 895 163, 501 57, 818 2,002,710 mm  . 
Guatemala__.....-.---------------------|.-.----~--|----------|------- 1, 416 680 53,088 j|_.--...---[-.--2 ee} 1, 416 680 53,088 © 
Malta, Gozo, and Cyprus_____-....-.-_-- 5, 455 2, 509 126, 420 |...-.--__-|.------_--|------------~-|----------]----------]------------ 5, 455 2, 509 126,420 
New Caledonia lee een ele eee ee |e eee ee Jenene eee 46, 452 24, 884 1, 168, 960 |---|. Jee eee 46, 452 24, 884 1,168,960 @ 
Philippines, Republic of_............--- 3, 369 1, 483 28, 353 21, 624 9, 438 306,312 | 210, 591 70,748 | 1, 877, 249 235, 584 81, 669 2, 211, 914 
Sierra Leone ?______._..--_2 ee |_eee ee |_---------|-------ee- 8, 288 3, 481 140,900 |__.-.-.--_|--2- eee ]e ee eee 8, 288 3, 481 140, 900 
Southern Rhodesia.._.._.._...----_-_--- 1, 117 525 16, 674 108, 345 51, 224 1, 992, 107 16, 918 7, 871 311, 578 126, 380 59, 620 2, 320, 359 
Turkey......._.....------2------------|----------|----------|------------| 232,954 | 109, 875 7,177,814 | 20, 532 9, 771 728, 748 253,486 | 119,646 | 7, 906, 562 
Union of South Africa_.._......_._.....-| .159, 230 73, 174 1, 268, 659 67, 437 31,072 902, 334 66, 077 29, 252 520, 299 292, 744 133, 498 2, 691, 292 
U.S. 8S. Rion e- 17, 668 8, 481 602, 663 | 376, 298 181, 637 13, 421, 492 |... Je eee 393, 966 190, 118 14, 024, 155 
Yugoslavia._._...-.----- eee |---------]----------|----- eee 12, 867 5, 863 361, 763 |_....-_.--].---..----]---------_-- 12, 867 5, 863 361, 763 

Total. ...----.----.--------...----| 192, 534 88,906 | 2,127,705 | 900,632 | 426, 638 25, 908, 450 | 448,959 | 165,179 | 5,014, 733 1, 542,125 | 680, 723 33, 050, 888 

NS SS SSD SSS SSS Tr SPP SSS SSS sr SSS SS shu gl Ss sD 

! Classified as French Pacific Islands. 
2 Classified as British West Africa. 
3 Revised figure.
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Australia —The Australian Council for Scientific and Industrial 
Research is said to have developed a new process for extracting 
chromic oxide for which either low-grade chromite or the usual 
standard ores will serve as raw material.® : 

World production of chromite, 1941-48, by countries, in metric tons 

{Compiled by B. B. Mitchell] 

. . Country . 1941 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada-.....----_-- 2, 152 10, 393 26, 848 24, 543 5, 221 2, 821 1, 961 1, 497 ; 
Cuba.............--| 163,175 | 286,470 | 354,152 | 192,131 | 172,626 | 174,350 | 159,209 | 116,624 
Guatemala_-_-_-_---. 697 529 374 97 443 47 625 474 
Mexico_....-.-----. 12 17 j.--- 2. [eee eee JOl j_-_ ee {ee fee. 
United States_.....| 12,935 | 102,400] 145,259} 41,304 | 12,676] 3,726 860 | 3,283 

South America: 
Argentina-------.--.- 60 210 250 181 3,000 |_--.------|----------]--.------ 
Brazil (exports)_..-| 5,944/ 5,776| 7,813| 4,721 1,490 |____-..--|---- 2-1-7", 626 

Europe: 
Albania_...-----.-.| 120,000 15,000 |_-.---.---|----------|----.-----]----------|----------| 216, 500 
Bulgaria...-..--.-.| @) 16,500 | 17,000) (3) (3) (3) (3) (3) | 
Greece. ...--------- 16, 240 24, 300 15, 500 18, 295 2, 413 9, 062 i 8, 000 1, 500 
Portugal....--..-.-|-----.----|----------| 11,2671 1,500! 166s] 1,530 533 | (8) 
Sweden....._-----.|---------- 80 224 127 j.-..-..---|_-.-- fee 
United Kingdom. -. 848 520 294 116 |.-----_-_.|__--------|--------e- (8) 

Aeuboslavia--------- (3) 1100, 000 | 1 65, 000 (3) (3) (3) (3) (3) 
Sia: 

Cyprus (exports).-.| 4,816] 2,936] 7,986 469 | 1,070] 1,158} 5,283] 6,899 
India...........-...| 50,940 | 60,380} 33,789] 40,190/ 31,642] 45,511] 35,274/ @) 
Indochina, French_|......----- 3, 570 6, 510 2,300 |_..-------}--.-.-----|----------|--------- 
Iran 4.......---...-.|-.-_------ 435 | 1,267 12 |.....--..-}-- tT ®) (3) 
Japan.......-......| 54,510 | 67,540 | 58,520] 71,135 | 28,539] 7,079| 2,347] 9,340 
Philippines, Re- | 

public of.....----.1 5329, 243 | 150,000 |; 160,000 | ! 70,000 (3) 57, 000 195, 185 256, 854 
Turkey 6......-...-| 135,714 | 116,342 | 154,512 | 182,108 | 146,716 | 103,167 | 102,875 | 285,353 
U.S. 8. R........-| @)  |2400,000 |1325,000} (8) (3) (3) (3) (3) 

Africa: 
Egypt._..---------.}---------- 312 910 150 150 j_----____- 266 191 

. Sierra Leone___-_--- 18, 907 10, 726 16, 306 9, 851 578 10, 301 16, 769 7, 886 
Southern Rhodesia.| 322,123 | 348,314 | 287,453 | 277,051 | 186,318 | 151,433 | 155,149 | 230, 703 
Union of South 

Africa......._----| 141,884} 337,620 | 163,232] 988,909 99,090] 212,253 | 373,094 | 412,783 
Oceania: 

Australia: 
Queensland __._.-.|.---------]----------|---------- 1,125 |.-.-------|--------.- (3) (3) 
New South Wales_- 356 365 412 246 287 (3) (3) (3) 

New Caledonia... - 64, 509 67, 610 46, 952 55, 229 40, 826 24, 946 50, 530 75, 021 

~ Total (estimate) .|1, 752, 000 {1,999,000 |1, 787,000 {1,397,000 |1, 100,000 11, 120,000 |1, 658, 000 |2, 113, 000 

1 Estimate. 
2 Planned production as reported. 
3 Data not available; estimates by author of chapter included in total. 
4 Fiscal year ended March 20 of year following that stated. 
§ January to October, inclusive. 
6 Data revised in some instances to cover production rather than shipments. 

Cuba.—Development work was in progress early in 1948 at the 
Cayoguan, Delta No. 2, and Narciso mines to aid mm meeting pro- 
duction schedules.’ 

Cyprus.—Cyprus Chrome Co., Ltd., at present sending hand-sorted 
lump ore to Sweden, is installmg a gravity concentrator.2 Sorted 
grade as shipped is reported to run 46-48 percent Cr,O; with a Cr : Fe 
ratio of 2.8. Ore is trucked some 14 miles from the concentrator at 
Kakapetria to the railroad leading to the port of Farmagustis. Annual 
shipments of 10,000 tons are hoped for. 

6 Mining Journal (London), vol. 230, No. 5883, May 22, 1948, p. 393. 
7 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 3. 
8 Enginecring and Mining Journal, vol. 149, No. 1, January 1948, p. 127.
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India.—Mineral policy planning in India, reportedly, is looking 
toward the use of chromite for domestic extraction of chromium metal 
and manufacture of alloys rather than for export, as heretofore.® 
Reserves of high-grade chromite are thought to be limited. The bulk 
of the production to date has been for refractory bricks. 

Chromite reserves in Baluchistan and Kalat are reported under 
investigation by Pakistan authorities..° These deposits currently 

| produce some 2,000 tons annually. Exchange of this chromite for 
iron from India is reported under consideration. | 

New Caledonia.— Most of the chromite produced in New Caledonia 
is of metallurgical grade. Output of all grades was up 48 percent 
from 1947, but United States imports of metallurgical in 1948, which 
constituted total receipts, were nearly four times the previous year’s 
receipts of this grade. The Cr.O3 content of metallurgical ore re- 
ceived in 1948 was 53.6 percent compared with 50.8 percent in 1947. 

It was reported in mid-1948 that two mines—Claudette I and 
Claudette I[l—near Coulee, were to be worked. | 

Republic of the Philippines.—The Acoje Mining Co. began produc- 
ing in June 1948 from its metallurgical chromite mine east of Santa 
Cruz, Zamboles.” Ore is being stocked for grading. The Misamis 
Chromite Co., Inc., began producing in July. Reserves were esti- 
mated as of January 1948 at 26,000 metric tons of positive ore with 
large indicated tonnage.®= As of mid-1948, no rehabilitation work 
was reported in progress at Zambales Chrome Mining Co., near the 
Acoje mine, or at the Filipmas Mining Co. property, Zambales. 
Rhodesia.—Some 300,000 tons of chromite were reported early in 

1948 in stock waiting rail movement, one-half at Selukave.* Rhode- 
sian deposits were described in the 1947 chapter of this series. 

Rumania.—Reserves of chromite in the Turnu-Severin area, 
southwest Rumania, are reported at 2 to 10 million metric tons of _ . 
30 to 50 percent Cr,Q03; content.” 

Sierra Leone.—Sierra Leone Chrome Mines Co., Ltd., is reported to 
have exclusive prospecting rights to a belt extending some 70 miles 
northeast from Pujehun to the Gori Hills. All known occurrences 
in Sierra Leone are stated to be in this area. Mining to date has 
been from a deposit some 6 miles north of Hangsha, where the grade 
is stated to be 43-44 percent Cr,O3. The ore can be beneficiated to 
about 50 percent Cr.Q3, still retaining a suitable chrome : iron ratio. 
Inadequate rail facilities are reported to have held back shipments. 

Southern Rhodesia.—Inadequate rail facilities to the port of Beira ) 
were reported early in 1948 to be the main factor preventing increase 
of export of chromite from Southern Rhodesia to an estimated capac- 
ity level of around 800,000 tons per year.” 

The possibility of domestic manufacture of ferrochrome was 
reported under study. 

9 Mining Journal (London), vol. 230, No. 5871, Feb. 28, 1948, p. 149. | 
10 Engineering and Mining Journal, vol. 149, No. 5, May 1948, p. 152. 
11 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 5. 
12 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, pp. 5-6. 
13 See footnote 12. 
144 Mining Journal (London), vol. 230, No. 5873, Mar. 13, 1948, p. 180. 
15 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 4. 
16 Mining Journal (London), vol. 230, No. 5863, Jan. 3, 1948, p. 4. 
17 Mining Journal (Londen), vol. 230, No. 5866, Jan. 24, 1948, p. 61.
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_Turkey.—Chromite mining in Turkey expanded rapidly in 1948. 
Recent changes in mining regulations are reported = to have encour- 
aged private business to mine chromite. During World War II all 
Turkish chromite was purchased and exported by the Eti Bank, still 
the largest producer, and stated ™ to control two-thirds of the deposits. 
Exploration licenses are understood now to be convertible into con- 
cessions without the former limits on production, with the result that 
many chromite properties are being exploited on the basis of export 
contracts. | 

Output of the Eti Bank mines was being expanded in 1948 by 
installation of equipment from the United States to aid in filling 
reported contracts with United States importers for over 100,000 tons 
for delivery by mid-1949. 

The port of Antalya (Adalia) was used for the first time in July 
to ship chromite from the Tefenni mine, Burdur. It is reported that 
a jig and table concentrator are being planned for beneficiating the 
Guleman ore. Spiral concentrators are stated to be in use at the 
Kavak mine to beneficiate the low-grade ore. The product is exported 
through the port of Izmit, mainly to Norway and Sweden. 

Private chromite mines in the Islahiye district near the Syrian 
border are in production, at a rate estimated at 25,000 tons per year. 
Private production during the first quarter of 1948 was 21,762 short 
tons with an additional 11,347 tons from the Guleman district.”° 

Union of South Africa.—Chrome Mines of South Africa, Ltd., is 
reported ** as a newly formed company combining the chromite 
mining activities of the Union Corp., Ltd., and the African Mining 
and Trust Co. (Pfy.), Ltd. This consolidation includes the Zwartkop 
and Tweelaagte mines, Rustenburg district and the Groothoek mine, 
Lydenburg district. These deposits, which are in the Transvaal, 

- were described in the 1945 chapter of this series. A recent estimate ” 
places reserves of all grades at 200,000,000 tons down to a depth of 
500 feet along the dip. 

Beneficiation of chromite is under investigation in South Africa. 
Laboratory tests as reported * improved the Cr,O; content substanti- 
ally in two of ten instances. Tests by a new method for reducing 
iron in chromite are said * to have concentrated Transvaal ore up to 
58 percent Cr.O, content with 3 : 1 chrome: iron ratio at low treat- : 
ment cost. : 

18 Ergunalp, F., Turkish Chromite Production Up: Min. World, vol. 10, No. 12, November 1948, p. 43. 
19 Mining Journal (London), Feb, 14, 1948, vol. 230, No. 5869, p. 119. 
40 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 6. 
21 Engineering and Mining Journal, August 1948, p. 144. 
22 Mining and Industrial Magazine, vol. 38, No. 1, January 1948, pp. 27-29. 

8 South African Mining and Engineering Journal, vol. 59, pt. 1, No. 2892, July 17, 1948, p. 583. 
4 Mining Journal (London), vol. 231, No. 5911, Dec. 4, 1948, p. 907.



By R. W. METCALF anv A. LINN! 

| GENERAL SUMMARY 7 

REATLY increased private and public building programs and 
| a higher level of general business activity, particularly in steel 

operations, resulted in a 12-percent increase in the volume of 
all clay produced in 1948 and large increases in shipments of the _ 

7 principal types of structural clay products. Record years were 
achieved in five of the six chief classifications of clay discussed herein— 
kaolin or china clay, ball clay, fire clay, bentonite, and fuller’s earth; 
also there was a substantial increase in the output of miscellaneous 
clays. | | 

_ he building boom in 1948 was chiefly responsible for the 14-percent 
, increase in output of common clays and shales (miscellaneous clays) 

used in heavy clay products and in cement. Commonclay and shale 
| comprised 84 percent of the clay used for heavy clay products and 
| virtually all of that consumed in portland and other hydraulic cements. 
| - Augmented pottery output in 1948 stimulated the ball- and china- 

clay. industries to record heights. Major factors in the expansion 
of kaolin volume were sizable increases in shipments for paper coating __ 
and rubber. | 

| | Salient statistics of the clay industry in the United States, 1947-48 —_ 

| | 1947 1948 

Short tons} Value | Shorttons| Value 
nnn SS ES (OIRO (EES 

Domestic clay sold or used by producers: 
| Kaolin or china clay.....-...---.-------------------| 1,425, 106 |$17, 107, 963 | 1, 568, 848 | $19, 756, 738 

Ball clay__-.--------s..ssceseseceesessssssess---2-| _” 269,050 | 2,923,760 | ‘208,979 | "3, 342, 647 
Fire clay, including stoneware clay....-....--------| 9,088, 680 | 26, 208,602 | 9,849,914 | 29, 424, 034 
Bentonite......---.----------------.-.-s.s --s----| 763,880 | 5,949,586 | 921,560 | 7, 136, 308 
Fuller’s earth. .-...-.-.....--..-2.---...2.-..---| _. 329,068 | 4,660,614 | 342,081 | _5, 273, 851 
Miscellaneous clays_......-.-----------------------| 21, 778, 680 | 17, 422, 962 | 24, 746,599 | 20, 414, 694 

Total sold or used by producers.............---.-| 33, 599, 473 | 74, 273, 487 | 37,727,981 | 85, 348, 272 

Imports: 
Kaolin or china clay........------------------------| 82,628 | 1,330,001 | 99, 980 | __ 1, 650, 102 
Common blue and Gross Almerodé..-....-.....-.-| 25,849 | °342,711 | 32,195 |" 460, 422 
Fuller's earth...........---------------20-seeeneeee 155 3, 001 129 2, 092 
Other clay..........-..----s------eseeeeeeeeeee nee 3,768 | 43,450 3, 687 29, 454 

Total imports......--.---------------------------| 112,400] 1,719,163 | 135,941 | 2, 142,070 

Exports: 
Kaolin or china clay........------------------------| 18,686 | 234,707 | 19,074 | 319, 294 
Fire clay... ss seceeeeeseeceeeeseeeeeeses--| 120,193 | -780,993 | 102,482 | 935, 232 
Other clay (including fuller’s earth). -.-.......-.--- 138, 244 | 3, 587, 489 145, 292 3, 883, 050 

Total exports.......------------------------------| 267,128 | 4,603,189 | 266,848 | 5, 137, 576 
nn 

1 Figures on imports and exports complied by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce. 
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Especially large sales of bentonite for use in rotary drilling mud and 
substantial gains in consumption as a foundry sand bond and as a 
filtering and decolorizing medium gave bentonite its tenth year of 
record-shattering production. 

. An increasing demand for fuller’s earth as oil or grease absorbent 
and other uses, such as insecticides, fungicides, and rotary drilling 
muds, contributed to a new high in fuller’s earth output, surpassing 
the former record established in 1930. | 

Stimulated by activity in the metallurgical and other high-tempera- 
ture industries, and also by the demand for heavy clay products, the 
output of fire clay in 1948 rose to a new high for the second year in 
succession. 

Price quotations of clay and clay products in 1948 followed the 
general upward trend. , 

Imports of kaolin or china clay and blue clay, including Gross 
Almerode, increased 21 and 25 percent, respectively, in 1948 com- | 
pared with 1947. By far the greater part of the tonnage of both 
classes of clay originated in the United Kingdom (99 percent of the 
kaolin or china clay and 90 percent of the common blue and Gross 
Almerode clays). Total exports of clay remained at approximately 
the same level in 1948 as in 1947. Exports of kaolin or china in 1948 
were slightly larger, whereas exports of fire clay decreased compared 
with 1947. Average export unit values rose somewhat. 

CONSUMPTION AND USES 

The clay-consumption data shown in the accompanying table are 
comparable with similar information published in Minerals Yearbooks 
covering the period 1944 to date. Figures relating to kaolin, ball 
clay, bentonite, and fuller’s earth are comparable for previous years 
also. The fire clay and miscellaneous clay data beginning with 1944 
include captive tonnage, which was not requested from the producers 
in earlier years. A more detailed explanation of these differences ap- 
peared in the Clays chapter of Minerals Yearbook 1944. 

Clay consumed in the manufacture of heavy clay products was 10 
percent greater than in 1947 and comprised 56 percent of the total 
tonnage. Clays used in refractories and in portland and other 
hydraulic cements each consumed 17 percent of the total; paper filler 
and coating, 2 percent; rotary drilling mud, filtering and decolorizing : 
oils, and pottery, 1 percent each. The remainder was used for a 
variety of other purposes. 
Many uses showed large gains in 1948 over figures reported in 1947. 

The proportional increases for some of the more important classifica- 
tions were as follows: Rotary drilling mud, 24 percent; cement, 19 
percent; paper filler and coating, 12 percent; refractories, 11 percent; 
filtering and decolorizing oils, 9 percent; pottery, 7 percent; and high- 
orade tile, 6 percent.
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Clay sold or used by producers in the United States in 1948, by kinds and uses, 
in short tons 

Fire cl Miscella- 

1 | Ball | 3° °8Y | Ben- |Fuller’s| "eous Use Kaolin and stone- ‘ clay in- Total 
clay ware clay tonite | earth | _ cluding 

slip clay 

Pottery and stoneware: 
Whiteware, etc_....._._--------] 141, 969] 242, 333 38]__.....-]---.---_]------L _- 384, 340 
Stoneware, including chemical 
stoneware_____._..-----------|----------] 1,212 40, 911]_-_-.---|--------}---- 42,123 

Art pottery and flower pots. --- 3,509] 7, 484 18, 073}_----.--]-------- 23, 351 §2, 417 
Slip for glazing___.._....------- 319 200|---..-----]--------]-------- 1, 850 2, 369 

Total___._._...--.--.--------| 145, 797| 251, 229 59, 022|.-...-.j-....--- 25, 201 481, 249 
Tile, high-grade_______..----------- 29,292] 23,842] 125, 546)--.___._]_-_____- 5, 268 183, 948 

Kiln furniture, etc.: 
Saggers, pins, stilts_.......-...- 6, 617|_.-.---- 25, 038} ...----|-----.--|_---------- 31, 655 
Wads.-......-------------------]----------|-------- 2, 237|--------|--------|_---------- 2, 237 

Total. _....--.-------------_ 6, 617|-._------ 27, 275|_.....--|--------|_---------- 33, 892 
Architectural terra cotta__....._._-}---..-.---]-------- 16, 264]. .--._--|_.------}- 2-2 ee 16, 264 

Paper: 
Filler. _.-_-_..-------..-----..-] 472,360 400|----------|--------|--------|-__------ 472, 760 
Coating..__.......-.....-------] 399, 768}...._-_.]----------]-------- |---| 399, 768 

Total_....-.-.---------------| 872,128 400|.---------]--------]_-------]___-_------ 872,-528 
Rubber_........-.-.---------------| 176, 965|----..--] 15, 480]_-.-----]__-____- 1,848] 194,293 
Linoleum ._.......------------------ 28, 285 808 4,758|_.....--|-.-.-.-.|---_------- 33, 851 

Paints: 
* 

Filler or extender_.........-.--- 14,471] 2,757|-...---.--]--------]_------- 270 17, 498 
Caleimine_........-..-.----..-- 1,158). ._.-.-.|----------]--------|--------]----------- 1, 168 

Total. _-....--.-------------- 15,629} 2,757|_-...-----]--------]_.-.---- 270 18, 656 
Portland and other hydraulic ce- : 
ments........-------------------- 56, 157}_-..-.--- 6, 289|_.....--|_...-.--] 6,361, 518] 6, 423, 964 

Refractories: 
Fire brick and block__.......--- 83,670] 11,958! 4, 765, 194]._....--].-.-..--[-_--__--.--] 4, 860, 822 
Bauxite, high-alumina brick_._.|___.__-.-./-__.___- 52,150}__....--]...-----]-_--.----.-- 52, 150 
Fire-clay mortar, including clay 
processed for laying fire brick- 50, 902 300| 266, 562|..--..--}......-] ------ eee 317, 764 

Clay crucibles_-_..---..---.---- 955 100 537]_.------|-----.--|----------- 1, 592 
Glass refractories._..........--- 875 50 3, 414)__....--]|--..----|-.--------- 4,339 
Zine retorts and condensers.-..|__..._..._].-__---- 39, 975|__...---|.-..----]----------- 39, 975 
Foundries and steel works...._. 4, 571 228; 808,610] 228, 799 162 37, 738] 1,080, 108 
Other refractories__......--.--- 4,948]_.......] 101, 497]-.--....]--_.---- 613 107, 053 

Total_...--.-------.---------| 145, 916] 12, 636} 6,037, 939] 228, 799 162 38,351] 6, 463, 803 
Heavy clay products: Common 

brick, face brick, paving brick, 
drain tile, sewer pipe, and kin- 
dred products...-------------.--- 5, 810|_---.___| 3, 471, 820]_-..._.-|_...__-_]| 17, 620, 376} 21, 098, 006 

SS. oF eT"! S-sB_eES—ee Ss OE EES OSS) ol Eee eS s_—E——E—eeE= 

Miscellaneous: 
Rotary drilling mud__---_._-_-}_--- fee 2,310| 330,395] 22, 608 188, 154 543, 467 
Filtering and decolorizing oils 

(raw and activated earths) -__}_...._.-._|.-.---__|--_-_------] 290, 319]!217, 691]... _-_..__- 508, 010 
Other filtering and clarifying___|__.__.____|_.-_-_-__|]_--_-_-----] 3,688} 5, 758).--_.-__ 9, 396 
Artificial abrasives_........___- 12, 531}. --- 224|......--|.-------]----------- 12, 755 
Absorbent uses (oily floors, etc.) _ 5, 360|__.-.___j-------_-_]_---.---] 74,095/_..-..____- 79, 455 
Asbestos products_-_---___-_--- 3,217|__.__.__|--.-------].-------]-------_]----------- 3, 217 
Chemicals_-...-----.-----...--- 18, 160]__-_-._- 76,489} 1,683 73|--.-.--.--- 96, 405 
Enameling_.....---------.-.--- 2,397, 1,244}_-.-_-.___|.-_._---]--------|---------_- 3, 641 
Fertilizers_.___._--.------------ 18, 976|_.._____]_------___]-_-.----]-------- 43 19, 019 
Filler (other than paper or 
paint)......._-.-----.-------- 1,800} 1,784 2,812} 5, 809}_-.------ 5,177 17, 382 

Insecticides and fungicides _---- 15, 950|__....._j--.-....-_] 3,084] 18, 749 1, 047 38, 830 
Plaster and plaster products... 4,005)... -- 1, 026]-_------]--------|---------_- 5, 031 
Concrete admixture, sealing 
dams, etc__....--------------|---.------]---_-___|-.--------]| 1, 911 ]--------]------ 2. - 1, 911 

Other useS_...__.-------------- 3, 856] 4,279 2,660} 55,922] 2,945 499, 346 569, 008 

Total_...-------------------- 86, 252| 7,307 85, 521| 692, 761) 341, 919 693, 767| 1,907, 527 

Grand total: 
1948__...._.___..---------] 1, 568, 848] 298, 979] 9, 849, 914; 921, 560| 342,081) 24, 746, 599| 37, 727, 981 
1947__.._.___--------.-.--| 1, 425, 106] 269, 050) 9, 038, 680} 763, 889] 329,068) 21, 773, 680} 33, 599, 473 

1 Comprises the following: Minera] oils, 194,225 tons; vegetable oils, 23,466 tons.
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oT CHINA CLAY OR KAOLIN ~* 

In 1948 the output of china clay or kaolin for the third successive | 
_ year established a new peak for the industry, reaching 1,568,848 short 

tons valued at $19,756,738, or 10 percent greater than in 1947, the 
next highest year. The accompanying chart shows the growth of 
kaolin output, highlighting the increasing demands of the major 
consuming industries. 

The chief uses of kaolin in 1948 were for the manufacture of paper, 
872,128 short tons (56 percent of the total sales); rubber, 176,965 tons __ 
(11 percent); refractories, 145,916 tons (9 percent); and pottery, 
145,797 tons (9 percent). The remainder (15 percent) was consumed | 
for a wide variety of purposes, including cement, high-grade tile, 
fertilizers, chemicals, insecticides, paint filler or extender, calcimine 
and linoleum. Large relative increases in consumption over 1947 
were reported for pottery, 21 percent; high-grade tile, 29 percent; 
paper filler and coating combined, 12 percent; and cement, 36 percent. | 
Newer uses attracting attention were fertilizers and insecticides. 

Kaolin sold or used by producers in the United States, 1947-48, by States 

Sold by producer Used by producer Total 

State sg gg oT ee 

Short tons Value Short tons Value Short tons Value 

1947 
Alabama, Florida, and North | — 

Carolina.........-.-----.-.- 63, 283 | $1,077,006 |_--.....----]_---__---..- 63, 283 | $1,077,006 
California........-.-.-.-------] 16,359 | 978,489 |----) 16) 359 278, 489 
Georgia......-.-...-..--.-.---| 922,861 | 12,132,303 | 109,152 | $623,738 | 1,032,013 | 12, 756,041 
Pennsylvania...-....--------- (1) (1) (1) (4) 33, 491 122, 653 
South Carolina... ......-.----- () (1) 0) (1) 271, 054 2, 774, 545 
Other States?...........----| 290,795 | 2,932,959 | 32, 656 63, 468 8, 906 99, 229 

Total.........-...-.----| 1,203, 298 | 16,420,757 | 131,808 | 687,206 | 1,425,106 | 17, 107, 963 
1948 ee ee ee ee 

Alabama, Florida, and North 
Carolina............-.-..-.-| 64,614] 1, 106,987 |...........]_..--..-..-.] 64,614] 1, 106, 387 

California..............--.-..- (1) () ) (t) 25, 562 352, 538 
Georgia............--.--..----| 1,018, 427 | 13,941,300 | 117,018} 701,308 | 1,135,440 | 14, 642, 698 
Pennsylvania......_.--...---— (1) (1) (1) (1) 50, 021 190, 998 
South Carolina._.......----.- (2) (1) (1) ~ Q) 283,485 | 3, 347, 078 
Other States?................| 384,671 | 3,905,887 | 34,123] 101, 766 9, 726 117, 039 
— 1, 417, 712 18, 953,664 | 151, 136 803,074 | 1,568,848 | 19, 756, 738 

1 Included with ‘‘Other States.”’ 
2 Includes States indicated by footnote 1 and Mlinois, Utah, and Virginia. 

_ Georgia produced more kaolin than any other State, again furnish- 
ing 72 percent of the total output. South Carolina was second in 
rank and Alabama, Florida, and North Carolina combined, third. 
Other States producing kaolin in 1948 were California, Illinois, 
Pennsylvania, Utah, and Virginia. No production was reported for 
Maryland in 1948. All States or groups of States for which statistics 
are published in the accompanying table showed small to substantial 
gains in output in 1948 compared with 1947. 

Imports of kaolin in 1948 rose 21 percent to 99,930 short tons and 
were the highest since 1940. Of the 1948 total, 98,469 tons came from
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| Georgia kaolin sold or used by producers, 1944—48, by uses 

China clay, paper clay, etc. Refractory uses Total kaolin 

Value Value Value 
Year ____ ee 

Short Short Short 
tons Aver- tons Aver- tons Aver- 

Total age per Total | age per Total age per 
ton tons tons 

1944._.__._..| 579, 922 | $5, 545, i $9. 56 94, 478 $278, $2.95 | 674,400 | $5, 823, 424 $8. 63 
1945_.........| 616,736 | 6,305,182 | 10,22 85,652 | 379,395 4.43 | 702,388 | 6, 684, 527 9. 52 
1946__.......] 798,739 | 9,075,123 | 11.36 ; 119,013 | 595, 926 5.01 | 917,752 | 9,671,049 10. 54 
1947__.._._..] 902, 554 | 12,034,383 | 18.33 | 129,459 | 721, 658 5.57 [1,032,013 | 12, 756, 041 12. 36 
1948. _..-...-{1, 006, 325 | 13,866,799 | 13.78 | 129,115 | 775,809 | 6.01 [1,135,440 | 14,642,698 | 12.90 

air-floated, $20.75; and air-floated enamel clay, $30 to $35. The 
latter grade was raised to $35 per ton in March 1948. According to 
Oil, Paint and Drug Reporter, imported china clay ex dock at the 
end of 1948 was quoted at $16 to $35 for white lump in bulk and $45 
for powdered material in carlots. Powdered kaolin, ex warehouse, 
1. ec. 1., was quoted by the same source at $50 to $55 per ton. The 
average value per ton of domestic kaolin as reported to the Bureau of 
Mines by the producers in 1948 was $12.59, compared with $12 in 
1947 and $10.25 in 1946. 

| | BALL CLAY 

Sales of ball clay in 1948 rose 11 percent to a new high, reaching 
nearly 300,000 tons (298,979 short tons). This is an increase of over 
100,000 tons in 7 years. As in all of the last 5 years, Tennessee 
supplied the larger part of the output—173,797 tons (58 percent of 
the total); Kentucky furnished 103,426 tons (35 percent), or a com- 
bined total of 93 percent in 1948 for these two States compared with 
91 percent in 1947. The remainder was mined in Maryland, Mis- 
sissippi, and New Jersey. 

Whiteware and stoneware mixtures consumed 251,229 short tons 
(84 percent of the total); high-grade tile, 23,842 tons (8 percent); 
refractories, 12,636 tons (4 percent); and paint filler, enamel, linoleum, 
paper filler, and other uses, the remaining 4 percent. Increases in . 
1948 over 1947 for whiteware mixtures and refractories were 13 and 
17 percent, respectively;, ball clay used in high-grade tile declined 7 
percent. 

Quotations on ball clay in 1948, from E&MJ Metal.& Mineral . 
Markets, were as follows: Kentucky and Tennessee crude ball clay, 
which ranged from $5 to $12 per short ton at the beginning of the year, 
were raised to $7 to $12 in February, and changed to $10 in Septem- 
ber; air-floated and pulverized material, which ranged from $11 to 
$21 at the start of the year,was raised to $15.50 to $20.50 in February 
and changed to $19.50 to $20.50 in September and again to $19.50 in 
October for Tennessee clays only. Maryland ball clay, shredded, in 
bulk was quoted at $7 to $9 per ton throughout 1948; air-floated 
material, in bags, which was quoted at $17 to $21 at the beginning of 
the year, had a range of $14 to $17.50 after September. The average 
realization reported by producers to Bureau of Mines in 1948 rose to 
$11.18, compared with $10.87 in 1947 and $9.85 in 1946.
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| Imports of comimon blue and Gross Almerode clays in 1948 rose 25 
percent in quantity and 34 percent in value compared with 1947. 
By far the greater portion of these receipts was unmanufactured 
common blue clay. The United Kingdom supplied 90 percent of the 
imports in this classification, Canada about 7 percent, Germany 
almost 3 percent, and Brazil less than half of 1 percent. Imports of _ . 
Gross Almerode clays comprised about 1 percent of the combined 
common blue and Gross Almerode clays. Exports, if any, are not 
separately shown in official foreign trade returns. 

Ball clay sold by producers in the United States, 1946-48, by States 

1946 1947 1948 

State |] 
Short tons Value Short tons Value Short tons Value 

Kentucky _-__---------------- 98, 918 $990, 301 99, 951 | $1, 072, 203 103,426 | $1, 155, 530 
Maryland, Mississippi, and 
New Jersey_.._.--.-----.--- 12, 538 106, 208 22, 931 262, 947 21, 756 284, 588 

Tennessee____---------------. 131,689 | 1, 299, 393 146,168 | 1,588, 610 173, 797 1, 902, 529 

Total_._..----.------.-. 243,145 | 2,395, 902 269,050 | 2, 923, 760 298, 979 3, 342, 647 

FIRE CLAY 

A continued heavy demand for refractories, particularly in the steel 
industry, and the exceptional market for new building construction 
again resulted in a record year in production of fire clay, which rose 9 
percent over 1947 and nearly reached 1 million tons in 1948. 

As above indicated, the two major uses of fire clay were in refrac- 
| tories and heavy clay products. They consumed 61 and 35 percent, 

respectively, of the total fire clay in 1948. About 1 percent each was 
used in high-grade tile and in chemicals, and the remainder in a wide 
variety. of other uses. The increases in four principal classifications 
over 1947 were refractories, 11 percent (over 600,000 tons); heavy 
clay products, 7 percent (over 200,000 tons); high-grade tile, 25 per- 
cent; and chemicals, 6 percent. 

Both quality and proximity to market influence the location of 
fire-clay operations. Thus, in 1948, Ohio was first in order of output 
of fire clay and supplied 28 percent of the total tonnage, followed by 
Pennsylvania, 19 percent of the total; Missouri, 15 percent; California, 
6 percent; and Kentucky, 5 percent. The remainder (27 percent) 
was produced in 30 States and Alaska, which for the first time reported 
output of fire clay. Of the 17 principal fire-clay-producing States, 
14 had a larger output in 1948 than in 1947, and 3 reported decreases. 

Quotations on fire clay are not given in trade journals. However, 
reports from producers to the Bureau of Mines indicated that the 
average sales value of fire clay sold in 1948 rose to $2.90, compared 
with $2.77 in 1947 and $2.64 in 1946. The average value of all fire 
clay, including both sales and captive tonnage, was $2.99 in 1948, 
compared with $2.90 in 1947 and $2.63 in 1946. 

Official foreign trade statistics do not show imports of fire clay 
separately. Exports, however, are listed and in 1948 totaled 102,482 
short tons valued at $935,232, a small decrease in tonnage (7 percent) 
but a substantial gain in value (20 percent) compared with 1947.
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The chief country of destination was Canada, which took 86 percent 
of the total exports. Mexico received 7 percent, and the remaining 
7 percent represented small shipments to 57 destinations in North 
and South America, Europe, Africa, Asia, and Oceania. 

Fire clay, including stoneware clay ! sold or used by producers in the United States, 
1947-48 by States 

. Sold by producer Used by producer Total : 

State $$ | | 
Short tons Value Short tons Value Short tons Value 

| 1947 
Alabama__......-.-.---------| 104,482 | $166, 652 39,912 | $108,886 | 144,344 | $275, 538 
Arkansas__._-..----.-----.--- (2) (2) (?) (2) 230, 241 731, 324 
California.......-...........-| 235,701| 614,487] 261,380 | 454,580 | 487,081 | 1,069,017 
Colorado._..-...-.-.-.-......} 56,704 | 113, 200 60,037 | 137,619 | 116,741 250, 819 | 
TIlinois......-.-.-.-........._} 200,872] 690,343} 190,460} 398,024 | 391,341 | 1, 088, 367 4 
Indiana_.._..-.-.-.-...-.-.-..| 293,366 | 430,756} 145,662 | 351,519 | 439,028 782, 275 
Kentucky_..-...-.-..........| 95,143 | 494972 | 405,575 | 1,594,379 | 500,718 | 2, 089, 351 
Maryland_......-.-..........| 19,992] 151,452] 118386] °325,918] 138,378 476, 670 | 
Missouri 3_-.._..-.-...-.--...| 324,774] 814811 | 881,197] 2,900,001 | 1,205,971 | 3, 714; 812 
New Jersey__....-.-...._..-..| 86,672 | 669,136] 185,705 | '442;968 | 972'377 | 1,111) 404 
Ohio......-..-----.-...-.-...| 795,283 | 1,886,067 | 1,828,229 | 4,345,489 | 2,693,462 | 6, 201, 556 
Pennsylvania___.-.-.._.......| 321,801 | 1,038,595 | 13417,991 | 5,468,737 | 1,739,792 | 6, 507,332 
Tennessee...-.---.-.-.-----.-}  @) (2) (2) (2) 23) 481 133,923 
Texas...-..---------.--------| (2) (2) (2) 221, 925 507, 639 
Utah...__.----.----.-.----.-| @) (2) . @) (2) 27, 294 73, 868 
Washington...-.-............| 18,394 16, 794 42, 822 86, 612 56, 216 103, 406 
West Virginia............-.--|.  @ (2) (2) (2) 302, 602 898, 629 
Other States4...-._._._.-....| ' 139,951 | 383,948] 783,280 | 2,184,107] 117, 688 193, 372 

Total....---.-.-.-----.-| 2,678,035 | 7,411,213 | 6,360,645 | 18, 797,389 | 9,038,680 | 26, 208, 602 

1948 | 
Alabama........-----.-------| 130,023 | 288, 418 40,766 | 111,108] 170,789 346, 526 
Arkansas. -.--.-----.--------- (2) (?) (?) (?) 273, 540 909, 376 
California...._._............| 188,068 | 378,729] 412,262] 933,701 | 547/380 | 1,312; 430 
Colorado.....-..-.-...-..--.-| 114,036] 2347150 52,453 | 134,776 | 166, 489 368, 926 
Tilinois...........-.-...-..-...} 198,732 | 701,890] 200,474 | 486,488 | 399,206 | 1, 188, 378 
Indiana_...-.-.---.-----------| 206, 249 347, 515 113, 848 239, 198 318, 097 586, 713 
Kentucky _...---------------- 95, 778 486, 288 420,391 | 1,724, 054 516,169 | 2, 210, 342 
Maryland --_...----.--------- 15, 557 107, 633 119, 247 440, 367 134, 804 548, 000 
Missouri 3___....-._....-....-| 370,064 | 9477030 | 1,126,699 | 3,876,852 | 1,496,763 | 4, 923, 882 
New Jersey...._.-.-...-.-....| 86,032 | 700,047 | "246,733 | 610,656 | .'332;765 | 1,310, 703 
Ohio........_......-....-.....| 794,732 | 1,979,751 | 1,991,777 | 4,578,905 | 2,786,509 | 6, 558, 656 
Pennsylvania._.___--__-------| 338,096 | 1,106,561 | 1,533,591 | 6,196,592 | 1,871,687 | 7,303, 153 
Tennessee_._--.--...--------- (2) (2) (2) (2) 30, 148 174, 695 
Texas...-..-.-.---.----| (2) (2) (2) 259, 128 590, 420 
Utah _._...----------2-------- (2) (2) (2) (2) 26, 363 76, 279 
Washington.-__...-.........-.| 22, 955 32, 464 59,145 | 109, 668 82, 100 142; 132 
West Virginia........--.....-| @ (2) (2) (2) 314, 084 756, 627 
Other States ‘..............}| 108,304| 377,473 | 808,812 | 2,346,720 | 123, 943 216, 796 

Total......-.-.-.-------| 2,635,716 | 7,634,949 | 7,214,198 | 21,789,085 | 9,849,914 | 29, 424, 034 

1 Includes stoneware clay as follows: 1947—138,349 tons, $289,831; 1948—143,701 tons, $321,062. 
2 Included with ‘‘Other States,”’ 
3 Includes diaspore and burley clay as follows: 1947—diaspore, 40,504 tons, $349,937; burley, 51,330 tons, 

$251,449; 1948—diaspore, 52,255 tons, $565,163; burley, 38,393 tons, $225,003. 
4Includes Alaska (1948), Delaware, Idaho, Iowa, Kansas, Massachusetts, Michigan (1947), Minnesota, 

Mississippi, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oregon, South Carolina, Virginia, 
and States indicated by footnote 2 above. 

The active market for fire-clay products was reflected in the quota- 
tions for fire-clay brick during 1948. Quotations on Missouri, Ken- 
tucky, and Pennsylvania fire-clay brick, which started the year at 
$87 per thousand for first quality and $70 for second quality, rose in 
March to $92 for first quality and $73 for second quality and again in 
September to $100 for first-quality and $80 for second-quality brick. 
In the same journal, E&MJ Metal and Mineral Markets, Ohio fire 
brick—which at the beginning of 1948 were quoted at $64 per thou-
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sand for first quadity, $56 for intermediate grade-and $51: for second 
grade—rose in March to $67 per thousand for intermediate grade 
and $59 for second grade, and again in September to $74 per thousand 
for intermediate-grade and $66 for second-grade brick (quotations on 
first quality Ohio fire brick were not reported in March and subse- 
quent months). 

BENTONITE 

. Production of bentonite in 1948 totaled 921,560 short tons valued 
at $7,136,308, higher by 21 percent in tonnage and 20 percent in value 
than in the previous record year 1947. This industry has experienced 
rapid expansion. As recently as 1938, annual sales were less than 
200,000 tons. Production was reported in nine States in 1948 com- 
pared with eight States in 1947. 

The most important markets for bentonite in 1948, as for many 
years, were the foundry and petroleum industries, as a foundry-sand 

| bond, as rotary drilling mud, and in filtering and decolorizing. These 
three uses combined employed 92 percent of the total bentonite sold 
in 1948, compared with 90 percent in 1947. The remainder was 
consumed for a wide variety of purposes. Compared with 1947, 
increases in tonnage in 1948 for filtering and decolorizing oils, foundry- 
sand bond, and rotary drilling mud were 17, 11, and 39 percent, 
respectively. | 
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FIGURE 2.—Bentonite sold or used by domestic producers for specified uses, 1934-48,
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Bentonite‘sold or used by producers in the United States; 1946-48, by States 

1946 1947 1948 

State $$ | | 
Short tons Value Short tons Value Short tons Value 

California.....--.-------------| _@ Q) 5,328 | _ $55, 500 18,676 | $101, 450 
South Dakota..--------------| 186,707 | $1,394,378 | 186,450 | 2,070,659 | 156,701 | 1,702,430 
TexaS___---------------------- 21, 576 192, 891 18, 628 146, 187 29, 926 282, 036 
Wyoming...------------------| 212,530 | 1,988,918 | 259,084 | 2,583,255 | 383,815 | 3, 682, 734 
Other States 2...2---2--2---.--] 180,615 | "785,227 | 294,399 | 1,093,985 | 332,442 | 1, 367,658 

Total.....-.------------] 601,428 | 4,361,414 | 763,889 | 5,949,586 | 921,560 | 7, 136,308 

1 Included with ‘‘Other States.” 
2 Includes Arizona, California (1946), Colorado (1946 and 1948), Mississippi, Montana, Nevada (1946 and 

1948), Oklahoma (1946), and Utah. 

The Wyoming-South Dakota area furnished 59 percent of the total 
tonnage in 1948—42 percent from Wyoming and 17 percent from South 
Dakota. Texas supplied 3 percent and California 2 percent of the 
total, and the remainder was produced in Mississippi, Arizona, 
Utah, and Colorado. 

Quotations on Wyoming bentonite throughout 1948, as given in 
E&MJ Metal and Mineral Markets, remained at the same levels as 
in the last half of 1947—dried, crushed in bulk, $8 per ton; and 200- 
mesh, pulverized, in 100-pound bags, $11. The average value per 
ton as reported by the producers to the Bureau of Mines in 1948 de- 
clined slightly to $7.74 from the $7.79 reported in 1947, which com- | 
pares with $7.25 in 1946. | 

Imports of bentonite in 1948 were small and originated almost 
wholly in Mexico. Exports of bentonite are not separately shown in | 
foreign trade statistics but are included under the blanket classifi- 

_ cation of “other clays or earths, n. s. p. f.”’ However, various . 
bentonite producers reported to the Bureau of Mines that in 1948 
they exported 41,400 short tons, compared with about 41,000 tons 
in 1947. Sales were distributed widely throughout the world. They 
included shipments destined for Canada, Mexico, Arabia, Australia, 
New Zealand, South Africa, Philippines, and most of the countries 
in Europe and South and Central America. 

The operations of a large bentonite mining and processing firm in 
Wyoming were described.? Origin, occurrence, and uses were men- 
tioned briefly. Utilization of the blue-gray subsurface Wyoming 
bentonite, heretofore rejected in mining, may become possible by 
allowing it to oxidize, thus changing it into the form now marketed.® 
Wyoming is studying the natural resources of the State, including 
location of deposits and quantities available.‘ 

The use of bentonite in the filtration of molten sulfur to remove 
impurities was described. A dehydrating agent prepared from 
montmorillonite was reported.6 The preparation of an expanded 
light-weight bentonite suitable for use as a filter medium, an insulat- 
ing material, or an oil absorbent was patented.’ Properties of ben- 

2 Canadian Mining Journal, Bentonite Deposits: Vol. 69, No. 6, June 1948, D. 91. 
3 Rock Products, vol. 51, No. 11, November 1948, p. 63. 
4 Mining Congress Journal, vol. 34, No. 12, December 1948, p. 73. 
5 Lee, James A., Filtration Solves Sulphur Difficulties: Chem. Eng., vol. 55, No. 4, April 1948. pp. 119-121. 
¢ Chemical Industries, vol. 63, No. 3, September 1948, p. 446. 
7 Bechtner, Paul (assigned to American Colloid Co.), Expanded Bentonite: U. S. Patent 2,433,193, Dec. 

23, 1947 (May 1, 1944); Am. Ceram. Soc. Jour., vol. 31, No. 4, Apr .1, 1948, p. 93 (abs.).
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tonite suitable for use in Bureau of Reclamation projects and satis- 
factory test procedures were determined.2 The results of using 
montmorillonite as a catalyst in cracking and X-ray diffraction 
studies were reported. The occurrence and utilization of swelling 
and nonswelling bentonites in Australia were described. 

FULLER’S EARTH 

The output of fuller’s earth in 1948 totaled 342,081 short tons valued 
at’ $5,273,851, an increase of 4 percent in quantity and 13 percent 
in value over 1947. The 1948 production was a new high and sur- 

| passed the previous record year, 1930 (335,644 tons), by 2 percent. 
The accompanying chart (fig. 3) shows a considerable expansion in 
output since 1940. Sales for filtering and decolorizing minerals, 
the principal use, in recent years have scarcely been holding their 
own, while more recently developed markets such as absorbents for 
oily floors and insecticides have resulted in larger over-all shipments. 

| Consumption of fuller’s earth in mineral-oil refining in 1948 com- 
prised 57 percent of the total production. Absorbent uses consumed 
22 percent of the total output; vegetable oils and rotary drilling mud, 
each 7 percent; insecticides and fungicides, 5 percent; other filtering 
and clarifying, 2 percent; and binders, chemicals, foundries, and 
various other uses, less than 1 percent. 

Increases in output were reported from all producing States except 
Texas. Texas, however, supplied 27 percent of the total output. 
The Georgia-Florida area produced 55 percent of the total tonnage, 
and Illinois 11 percent. | 

Fuller’s earth sold or used by producers in the United States, 1946—48, by States 

1946 1947 | 1948 
State a fe 

Short tons Value Short tons Value Short tons Value 

Florida and Georgia..........| 144,214 | $2,100,652 | 168,557 | $2,699,660 | 188,014 | $3, 224, 169 
Illinois................-..-.-..| 33,134} 296,637 | 37,740 | 388, 955 37, 942 410, 678 
Texas....._._____.--_-.--._.--| 110,693 | 1, 157, 892 102,901 | 1,199, 726 92,310 | 1, 162, 336 
Other Statest...-----2- | =o a. | 147; 812 19,870 |” 372, 273 23, 815 476, 668 

Total.......-...--------| 298,752 | 3, 702,998 329,068 | 4, 660, 614 342,081 | 5, 273, 851 

1 Includes California, Mississippi (1947-48), Nevada, Tennessee, and Utah. 7 

Quotations on Georgia and Florida fuller’s earth in 1948, according 
to E&MJ Metal and Mineral Markets, were as follows: 30- to 60- 
mesh, $14.50 per short ton; 15- to 30-mesh, $14; 200-mesh up, $10; 
and 100-mesh up, $7. Average realization as reported to the Bureau 
of Mines by producers rose in 1948 to $15.42, compared with $14.16 
in 1947 and $12.39 in 1946. 

8 McConnell, D., Testing and Properties of Bentonites: U. S. Bureau of Reclamation, Petrographic 
Lab. Rept. 44C, April 1947, 9 pp.; Bldg. Sci. Abs., vol. 21, 1948, p. 66; British Abs., November 1948, p. 610. 

® Grenall, Alexander, Montmorillonite Cracking Catalyst—X-Ray Diffraction: Ind. Eng. Chem., vol. 
40, No. 11, November 1948, pp. 2148-2149. 
20 Charles, Bentonite in Australia: Mining Mag. (London), vol. 79, No. 5, November 1948, pp.
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FIGURE 3.—Fuller’s earth sold or used by producers for specified uses, 1930 and 1940-48 

Imports of fuller’s earth are small, totaling only 129 short tons in 
1948. Exports are not separately reported in official foreign trade 
statistics. As compiled from reports by the producers to the Bureau 
of Mines, however, exports of fuller’s earth in 1948 approximated 
10,600 short tons, compared with 9,500 tons in 1947. Among the 
destinations reported were Canada, Venezuela, Peru, other South 
American countries, three or four European nations, Bahrein Island, 
and Saudi Arabia. | 

| + MISCELLANEOUS CLAYS , 

- This section includes statistics for clays and shales (large tonnages 
of which are used in the manufacture of heavy clay products and 
portland cement) other than those treated in the foregoing pages. 
With these also are grouped comparatively minor tonnages of slip 
clay, oil-well drilling mud, pottery clay, and others that cannot be 
clearly identified as belonging to one of the types discussed separately 
in this chapter. 

The constryction boom in 1948 resulted in an increase of nearly 
3,000,000 tons in output of miscellaneous clays, up 14 percent compared 
with 1947. The manufacture of heavy clay qproducts consumed 71 
percent of the total and cement 26 percent. ‘Tonnages used in heavy 
clay products and in cement in 1948 were 11 and 19 percent, respec- 
tively, greater than in 1947. 

Most of this clay or shale (96 percent in 1947 and 1948) was captive 
tonnage, which was mined by the manufacturing companies near their 
processing plants and was first marketed in the form of brick, cement, 
tile, or other finished products. The average value of the miscel- 
laneous clay sold as raw or prepared clay in 1948 declined slightly to 
$1.89 from the $1.99 reported in 1947 and compares with $1.79 in 

883326—50——18
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1946. Some of the special types of clay included under this‘ classifi- 
cation, however, sold for much higher values. The value of the cap- 
tive clay, largely mined by mechanized methods, was computed from 
individual estimates that generally are $1 or less per ton. 

Miscellaneous clays, including shale and slip clay, sold or used by producers in 
the United States, 1947-48, by States 

ace en ea TL LT a a ciel 0 gS 

Sold by producers ! Used by producers 2 Total 

State rr a | 

Short tons Value Short tons Value Short tons Value 

1947 
_ Alabama___......--..-.----.- (3) (8) (3) (3) 976, 992 $680, 022 
Arkansas______.--.---..--.--.{-------2. 22 |e. 172, 896 $155, 788 172, 896 155, 788 

. California_..........---.------ 224, 374 $751,223 | 1,216, 934 811, 131 1, 441, 308 1, 562, 354 
Colorado.____...-..---------- 42, 475 _ 73,1384 217, 820 154, 294 260, 295 227, 428 
Connecticut-_-_.-.-------------]-.-..---...-}------------ 184, 751 134, 802 184, 751 134, 802 
Georgia.__..--..--.-.---------]-.---------.|------- ee 886, 533 680, 276 886, 533 680, 276 
Tlinois._...............--.-.-- 31, 409 36,556 | 1,773,494 | 1,422,727 | 1,804,903} 1,459,283 — 
Indiana._.......-------------- 99, 552 84, 915 643, 298 487, 718 742, 850 572, 633 
Towa....---...---------------- 13, 862 73, 736 882, 703 714, 928 896, 565 788, 664 
Kansas_._..------------------ (3) (3) (3) (3) 532, 777 372, 461 
Kentucky -.-......-----------|----- eee 187, 126 144, 682 187, 126 144, 682 
Louisiana..._......----..-----|----_------_|------------ 215, 199 153, 236 215, 199 158, 236 
Maine___-_-.-----.-.---------]-- 21]. 20, 865 _ 18, 865 20, 865 18, 865 
Maryland ..__.......-.--.---- 3 (3) t (3) 455, 180 345, 004 
Massachusetts.....-...-.----- 3 (3) 8) (8) 124, 717 99, 348 
Michigan..........-..-.-..-.- (3) ts ~ (8) (3) 1, 161, 024 842, 605 
Minnesota.._....--.--.....-2. (8) 3) (3) (3) 130, 207 111, 662 
Missouri_.__.-.-.----.---------|--- 22-2 -- fee --- 538, 440 336, 345 538, 440 336, 345 
Montana... ...-.---------.----|--.--2-- 2 fue 38, 891 39, 039 38, 891 39, 039 
Nebraska........-.-.--.----.-- (3) (3) (3) (3) 98, 011 86, 844 
New Hampshire._._....--....|...---.---_.|------------ 28, 605 21, 456 28, 605 21, 456 
New Jersey._.--.-....--..-.--|--....-....-]-.--.----.-- 296, 402 264, 049 296, 402 264, 049 
New Mexico.........-------_- (3) (3) (3) (3) 54, 255 41,484 ~ 
New York._._.......-..-.---- (3) (3) (3) (3) 1, 174, 134 855, 385 
North Carolina_........_.__-- (3) (8) (3) (3) 1, 044, 515 863, 537 
QOhio_._.-...-.--.------------- 35, 903 25,217 | 1,903,620 | 1,487,556 | 1,989, 523 1, 512, 773 
Oklahoma.....-.-..---.----.-[------.-.---}--------- eee 522, 704 349, 000 522, 704 349, 000 
Oregon ___._.-.-..-.-.2-----_- (3) (3) (3) (3) 135, 120 78, 867 
Pennsylvania...._.---------.- 98, 216 37,920 | 1,529,113 | 1,189,542 | 1,557,329 | 1,227,462 
Tennessee ___.-..--.-----..--|.---.-------|------------ 761, 692 534, 663 761, 692 534, 663 
Texas........-.--- 2. (3) ') (3) (3) 1,145, 325 1, 085, 315 
Utah. _.- 2222 [oe | eee 151, 802 201, 459 151, 802 201, 459 
Washington_____.-._-._._.-__- (3) (3) (3) (3) 185, 958 137, 922 
West Virginia__._...__.-.___- (3) (3) (3) (3) 288, 078 218, 526 
Wisconsin..........--.---.--- (3) (3) (3) (3) 111, 450 81, 200 
Wyoming....__.._....--..---.|.--. ea |------------ 15, 414 10, 527 15, 414 10, 527 
Undistributed 4.......... 2. - 424, 231 704,695 | 8,685,356 | 6,323,483 | 1,491, 844 1,127, 996 

Total.__..---.-----._--- 900,022 | 1,787,396 | 20, 873, 658 | 15, 635, 566 | 21,773,680 | 17,422, 962 

1948 
Alabama--_-_-.---.------.---- 48, 156 44,011 | 1,027, 634 738, 384 | 1,075, 790 782, 395 
Arkansas.._..-.----.----.22--|.----.----_-|_--------- ee 193, 913 186, 984 193, 913 186, 984 
California........-............] 240, 950 765,691 | 1,841,359 | 1,281,220 | 2,082,309 | 2,046,911 | 
Colorado. -_---.--.-----------}----- tee eee 292, 287 238, 392 292, 287 238, 392 
Connecticut... _..-.-----2222-_ | _|_-e ee 314, 569 230, 026 314, 569 230, 026 
Georgia......-....--...-...---|...--------_|------------| 1,081, 225 829,412 | 1,081, 225 829, 412 
Illinois.............-...-.---- 43, 990 49, 542 | 2,043,436 | 1,809,605 | 2,087,426 | 1,859,147 
Indiana....---.------- 2-2 ee 98, 129 82,071 793, 799 617, 267 891, 928 699, 338 
Towa..--.--------------------- 9, 680 88, 483 860, 170 683, 413 869, 850 771, 896 
Kansas_-----.--------------2-|------- 2 |----- ee aeee 583, 338 438, 672 583, 338 438, 672 
Kentucky_-__--------.-.------|--------_--_|-------e ee 182, 493 143, 590 182, 493 143, 590 
Louisiana_.--_----------.--.--]- 2 fee 248, 870 194, 956 248, 870 194, 956 
Maine..-.--------------------|-2--------|_------- ee 26, 906 - 24, 552 26, 906 24, 552 
Maryland -_-_------------.-----|--------02 2 |------- oe. 447, 247 324, 389 447, 247 324, 389 
Massachusetts-_-.----------.--- (3) (3) (3) (3) 131, 609 103, 783 
Michigan__-_..-.--...--..._-- 300, 224 283,422 | 1,007, 946 702,318 | 1,308,170 985, 740 
Minnesota..------------------ (3) (3) (3) (3) 112, 672 97,187 
Missouri.......--------------- (3) (3) (3) (3) 638, 784 - 485, 246 
Montana.--.-----------------|------------|------ 2 -22-- 29, 603 28, 309 29, 603 28, 309 
Nebraska_-___----------------- (3) (3) (3) (3) 158, 079 127, 766 
New Hampshire--_..-...---.--|------------|------..---- 25, 262 18, 960 25, 262 18, 960 
New Jersey..-----.-----------|------------]--.-.------- 265, 318 235, 028 265, 318 235, 028 
New Mexico.___-.-..--------- (3) (3). (3) (3) 46, 983 50, 604 
New York_-_.-.....---------.- (3) (3) (3) (3) 1, 465, 305 1, 129, 484 
North Carolina........-..---- (3) (3) (3) (3) 1,179, 437 961, 221 

See footnotes at end of table.
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Miscellaneous clays, including shale and slip clay, sold or used by producers in | 
the United States, 1947-48, by States—Continued 

ann nner 
nnn ttt IES 

. Sold by producers ! Used by producers ? Total 

State $$ | | —_— 
Short tons Value Short tons Value Short tons Value 

| 1948—Continued 

Ohio_.....--------------------}  @ (2) (3) (3) 2,177,072 | $1, 699, 165 
Oklahoma. .....-..-........|-----.------|-----.------| 510,316 | $389,903 | 510,316 | 389, 903 
Oregon__......---------------| @) (3) (3) (3) 165, 931 117, 740 
Pennsylvania.................| 18,889} $21,086 | 1,673,730 | 1,339,961 | 1,687,319 | 1,360, 997 
South Carolina... ------------|------------|------------ 426, 039 364, 549 426, 039 364, 549 

Tennessee...-..-------------| @) (3) (3) (3) 790, 752 625, 342 
Texas... | ~— 88,665 | 321,466 | 1,262,525 | 987,082 | 1,301,190 | 1, 308, 548 | 
Utah... 2. nnn ne ees feeeeeeee--e-[e-----------| 138,31. | 169,580 | 138, 311 169, 580 
Washington.-.........--.--.-| @) () (3) (3) 209, 266 152, 420 
West Virginia-_...-----------|------------]|-----.------ 276, 395 220, 049 276, 395 220, 049 

Wisconsin.--_..-.---------.--- (3) (8) (3) (3) 155, 062 113, 803 

Wyoming.._..----------------]------------|------------ 16, 821 9, 640 16, 821 9, 640 

Undistributed 5._---.--------- 172, 251 164,865 | 8,211,453 | 6,387,866 | 1,152, 752 888, 970 

Total.......------------| 968,634 | 1,820, 587 | 23, 780, 965 | 18, 594,107 | 24,746,599 | 20, 414, 694 
a 

1 Includes slip clay as follows—1947: Michigan, New York, and Pennsylvania, 3,051 tons, $35,122; 1948: 

Michigan and New York, figures cannot be shown. Purchases by cement companies of common clay and. ° 
shale—1947: 431,498 tons, estimated at $365,676; 1948: 472,556 tons, estimated at $362,853. 

2 Includes the following: Common elay and shale used by producers in portland-eement manufacture— 
1947: 4,913,997 tons, estimated at $2,476,998; 1948: 5,888,962 tons, estimated at $3,761,284. 

8 Included with ‘‘Undistributed.” . 
4 Figures include Arizona, Delaware, District of Columbia, Florida, Idaho, Mississippi, Nevada, North 

Dakota, Puerto Rico, South Carolina, South Dakota, Vermont, Virginia, and States indicated by footnote 3. 

&’ Figures include Alaska, Arizona, Delaware, District of Columbia, Florida, Idaho, Mississippi, North 
Dakota, Puerto Rico, South Dakota, Vermont, Virginia, and States indicated by footnote 3. 

Miscellaneous clays, including the so-called common or surface 
clays, are of widespread occurrence, and virtually all States contribute 
to the national total. In 1948; States reporting a production of over 

1 million tons were, in order of output: Ohio, Illinois, California, 

Pennsylvania, New York, Michigan, Texas, North Carolina, Georgia, 
and Alabama. 

| HEAVY CLAY PRODUCTS | 

With construction moving at an accelerated pace, shipments of 

clay products in 1948 continued to expand; the total value of the 

principal classes of structural products rose 22 percent to $268,000,000, 
compared to $219,000,000 in 1947, according to the Bureau of the 

Census. The active market for private houses particularly was 

reflected in the 16-percent increase in shipments of both common 
prick and floor and wall tile over 1947 levels. Shipments of vitrified 
clay sewer pipe and drain tile and structural and hollow facing tile all 

were higher in 1948 than in 1947, percentages of increase in quantity 
ranging from 2 percent for unglazed structural tile to 8 percent for 
vitrified-clay sewer pipe. 

A record output of refractories during World War II years resulted 
from the urgent demands for military equipment and civilian goods, 
leading to industrial expansion, particularly in metalworking and 

glass industries. After the war the demand for refractories declined 
as industry reconverted to peacetime production and studied its 

future capacity requirements. As the postwar boom developed; 
expansion and high production became general, and demand for refrac- 

tories for both maintenance and new construction increased again.



268 MINERALS YEARBOOK, 1948 

| Shipments of principal structural clay products in the United States, 1946-48 1 
—— 

1946 1947 1948 

Product and unit of quantity Q Q Q 
uan- uan- uan- 
tity. Value tity Value tity Value 

Unglazed brick. ._.M stand. brick__| 4, 643, 787| $91, 926, 000} 4, 930, 717/$106, 079, 000 5, 706, 838/$134, 445, 000 
Unglazed hollow facing tile . 100, 966| 2. 711. 000 

rick equiv_- ; y il, 
Glazed hollow facing tile_____do__-_- 171, 866; 8, 052, 000 } 301, 208) 13, 789,000) 321, 841) 16, 029, 000 
Vitrified paving brick. _..M brick__- 25, 376 833, 000 (2) (2) (2) (2) 
Unglazed structural tile 

short tons._| 1, 243,661] 11, 490,000} 1, 229, 885 12, 427, 000) 1, 250, 904! 13, 364, 000 
Vitrified-clay sewer pipe......do___-| 1, 077, 584/ 30, 288, 000} 1, 324, 793) 40, 302, 000 1, 432, 512} 46,731, 000 
Drain tile........_..-__-.__-_.do___- (2) (?) 714, 632} 9,626,000; 734,331] 10, 866, 000 
Glazed and unglazed floor and wall 

tile and accessories, including 
quarry tile._......M square feet__ (2) (2) 88,047; 36,781,000} 102,251] 46, 646, 000 
nn TLS CS AISA eS DC re et cn oevaneONERneEehet cure 

1 Compiled from information furnished by the Bureau of the Census, U. S. Department of Commerce. 
2 Figures not available for glazed brick and products indicated by footnote 2. 

Production statistics of refractories for 1941-46 were published in | 
the Clays chapter of Minerals Yearbook, 1946 (pp. 260-262). Figures 
for 1947 are shown in the accompanying table. | | 

Production and shipments of refractories in the United States, by kind, in 1947 

[Bureau of the Census] 

. Shipments 

Produc- |}—-——+; 
Product Unit of quantity (dion Value (in 

quan- . thou- tity) Quantity sands of 
. 

dollars) 

Clay refractories: 
Fire-clay brick, standards and special shapes, | 1,000 9-in. equiv._- 719, 603 | 696, 364 56, 000 
except superduty. . 

Superduty fire-clay brick, standards and special |--...do...--..-...-| 71,704 65, 653 6, 777 
shapes. 

Insulating fire brick, standards and special shapes.|_-...do_._.._._____- 44, 805 42, 147 6, 027 
High-alumina brick, standards and special shapes |_--..do__..___.___. 25, 184 24, 504 5, 347 

(50 percent AlO3; and over, except fused 
alumina and mullite). 

Ladle brick.__.--_.-.-.-.------------------------|-.---do_._---......| 151,619 152, 393 6, 775 
Glass-house pots, tank blocks, upper structure, | Short tons.....___- 30, 963 31, 829 3, 689 
and floaters. 

Hot-top refractories____.-.._.......--------------] 1,000 9-in. equiv.-_| 48, 104 47, 466 4, 044 
Sleeves, nozzles, runner brick, and tuyéres___-___|____.do______.____- 48, 223 48, 347 4, 498 
High-temperature bonding mortars.__..........-.| Short tons._....___ 75, 644 73, 720 4, 615 
Plastic refractories (including wet and dry ram- |_____.do___________. 80, 451 79, 447 3, 384 
ming mixtures). 

Cast and castables (hydraulic setting) _.-....---_-|..-..do_........-.-] 48,870 47, 794 2, 987 
Ground crude fire-clay and high-alumina material_|__._.do___.___._._. 406,695 | 404, 355 3, 319 
Other clay refractories___....-.......-------------|.-.-....-.---.---.-|----------|----_.___- 3, 435 

—y —— rs | 

Total clay refractories. ...........--..----------|.--.---.--.--------|----------|.---_---- 110, 897 

Nonclay refractories: 
Silica brick and shapes-_-..-............--.-------| 1,000 9-in. equiv__.| 313, 001 311, 136 29, 407 
Magnesite and magnesite-chrome (magnesite pre- |_....do___.-..-.._.| 22, 461 21, 992 9, 507 
dominating) brick and shapes. 

Chrome and chrome-magnesite (chrome pre- |.....do__...-..--.-| 38, 762 38, 838 13, 822 
dominating) brick and shapes. 

Graphite and other carbon crucibles and retorts.__| Short tons......__. 10, 449 10, 466 4, 653 
Other graphite and carbon refractories_...-.__.___|.....do___----.-__- 2, 874 2, 793 1,116 
High temperature bonding mortars__._-....-..-_.|_....do___.----..._| 48, 415 47, 584 4,011 
Plastic refractories (including wet and dry ram. |.....do___.-....._.| 61, 181 60, 671 3, 848 

. ming mixtures).
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Production and shipments of refractories in the United States, by kind, in 1947— 
Continued 

. Shipments 

Produc- — 
. e 10n z Product Unit of quantity (quan- Value Gn 

| tity) Quantity sands of 

dollars) 

Nonclay refractories—Continued 
Dead-burned magnesia and magnesite__.....---..| Short tons_-----..| 293,535 | 294, 741 9, 134 
Other nonclay brick and shapes (including silicon |.-_-...-__.-.-.-.---|----.-.---]------_-_- 12, 802 

carbide, fused alumina, fused magnesia, mul- 
one kyanite, sillimanite, zirconia, forsterite, 
etc.). 

Other nonclay refractory materials sold in lump {_-___-...--._..____.]----..-__-|--_---_-_- 5, 015 
or ground form (including ground silica and . 
nonelay cast and castables). 

Total nonclay refractories. .-..-.-----------|------------=-------|----------|---------- 93, 315 

Grand total refractories. __.........--..-.--|-----.-----.--------|---.------|----------] 204, 212 

TECHNOLOGY : 

Lightweight clay products received a great deal of attention during 
the last year or two. The results of studies of the bloating character- | 
istics of clays, shales, slates, and other materials undertaken at three 
experiment stations of the Bureau of Mines were published.” The 
compounds necessary to the bloating reaction (carbonates, sulfides, 
sulfates, and carbonaceous materials) need be present in only small 
percentages to be effective and may be added to a nonbloating mate- 
rial to produce an expanded product. A series of lightweight clay 
products has been developed at the University of North Carolina from 
combinations of clay with coal silt, sawdust, or peat.'? Methods of 
testing clays for use in lightweight aggregate were reported.’? An 
article on expanded clay and shale aggregate, including discussions of 
economics and methods of production, appeared toward the end of 
1948.* 

Interest in clay and shale deposits and their utilization is continuing, 
and many States and research organizations are planning investiga- 
tions of their clay resources or actually have embarked upon such 
projects. The ceramic possibilities of Washington, Oregon, and Idaho 
clays were studied.’° The clay deposits in central and northwestern 
Kansas 1* and in southwestern Oklahoma’ were investigated, and 

11 Conley, J. E., Wilson, Hewitt, Klinefelter, T. A., and others, Production of Lightweight Concrete 
Aggregates From Clays, Shales, Slates, and Other Materials: Bureau of Mines Rept. of Investigations 4401, 
1948, p. 

12 Bell, W. C., Development of Lightweight Structural Clay Products: Am. Ceram. Soc. BulJ., vol. 27, 
No. 3, Mar. 15, 1949, p. 128. 

13 Cox, Paul E., Testing Clays for Light-Weight Aggregate Manufacture: Ceram. Age, vol. 52, No. 6, 
December 1948, p. 318. 

144 Bauer, Wolf G., Mechanics, Techniques and Economics of Expanded Clay-Shale Aggregate Produc- 
tion: Pit and Quarry, vol. 41, No. 6, December 1948, pp. 91-95. 

18 Skinner, Kenneth G., and Kelly, HalJ., Preliminary Ceramic Tests of Clays From Seven Pacific North- 
west Deposits: Bureau of Mines Rept. of Investigations 4449, 1949, 59 pp. 

16 McMillan, W. D., and Wilson, Arthur O., Central Kansas Clay Deposits: Bureau of Mines Rept. 
of Investigations 4379, 1948, 38 pp. 

Brick and Clay Record, Seeks Uses of Kansas Clays: Vol. 113, No. 3, September 1948, p. 62. 
17 Funnell, John E., Ceramic Materials in Southwest Oklahoma: Am. Ceram. Soc. Bull., vol. 27, No. 3, 

Mar. 15, 1949, p. 126 (abs.).
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| uses for clays in Texas }* and Louisiana * and shales in South Caro- 
lina ° were reported. | | 

, The large-scale research program into all phases of the clay-products 
industries, sponsored by the Structural Clay Products Institute, is to 
concentrate its activities under three main phases—end-use research, 
product development, and production research. Two projects under 
this comprehensive program have been completed and the resuits 
published—one, a study of lightweight aggregates at the University 
of North Carolina (mentioned elsewhere in this section) and a study 
of soft-mud brick manufacture at the New York State College of 
Ceramics.” 

A detailed summary of recent progress in most branches of the 
ceramic industry was published.” The following ceramic fields were 
covered: Porcelain enamel, electrical porcelain, china tableware, glass, 
chemical ware, structural clay products, refractories, and sanitary 
ware. 

Be F. K., Texas Ceramic Industry Growing: Manufacturers Record, vol. 117, No. 8, August 1948, 

at Brick and Clay Record, Research on Louisiana Clays Furthers State Industry: Vol. 112, No. 4, April 
»D. ° . 

ee and Clay Record, South Carolina Studying State’s Shale Deposits: Vol. 113, No. 2, August 1948, 

vi American Ceramic Society Bulletin, Soft-Mud Brick Study Completed: Vol. 27, No. 11, Nov. 15, 

22 Chemical Engineering, Recent Trends in the Ceramic Industry: Vol. 55, No. 7, July 1948, pp. 127-134.



8 a s s 1 

Coal—Bituminous and Lignite 
By W. H. YOUNG, R. L. ANDERSON, anv E. M. HALL 

PAGE PAGE 

Survey of the bituminous-coal Final bituminous-coal and _ lig- 
and lignite industry in 1948. 271 nite statistics for 1947—Con. 

Sources of data_.........--. 2738] Number and size of mines_... 299 
Salient statistics.........._.. 274] Bituminous coal and _ lignite 
Production by weeks and loaded for shipment by indi- 
months....-.........-.-. 276 vidual railroads and. water- 

Average value___._....-.-... 279 Ways_.-----..----..---... 301 
Consumption_..._..-....... 279 Methods of recovery_......-. 305 
Fuel efficiency____........_. 280 Stripping operations._...._._. 307 
Relative rate of growth of coal, Power drilling....-.......... 314 

oil, and water power_...... 281 Mining methods___..-...._... 315 
Stocks held by consumers__._- 287] Mechanical loading.__....... 316 

Final bituminous-coal and lig- Mechanical cleaning...._.... 322 
nite statistics for 1947_.._.. 288| Detailed statistics, by States 

Salient trends (historical data). 289 and counties:_...._........ 327 
Summary by States_......... 295] Statistics on lignite in 1947___... 342 
Production by weeks and oreign trade_.__.-.-_-_--.___.-. 3465 

months__..._-........... 297| World production._._..__._.__ 348 

SURVEY OF THE BITUMINOUS-COAL AND LIGNITE INDUSTRY 
| IN 1948 

HE production of soft coal in 1948—an estimated output of 
594,000,000 tons *—decreased 6 percent from the all-time record 
of 630,623,722 tons produced in 1947. Decreased production was 

due to a work stoppage in March and April and to reduced exports 
and domestic demand during the latter half of the year. The esti- 
mated loss of production due to strikes in 1948 was 47,000,000 tons, 
compared to only 19,000,000 tons in 1947, computed at the going rate 
of production immediately before the strikes. According to the | 
Bureau of Labor Statistics, there were 562 strikes in soft-coal mines 
in 1948, with 584,000 workers involved and 9,580,000 man-days lost 
(an average of 16 days per man on strike). _ 

Production.— Production was very high during the first 6 months of 
1948, generally exceeding 13,000,000 tons per week, except during 
strikes. During the last 6 months output remained close to the 
12,000,000-ton-per-week level. _ 
Consumption.—Electric power utilities, coke ovens, and cement 

mills used more coal in 1948 than in 1947. The total consumption 
in 1948 was approximately 26,000,000 tons less than in 1947. Table 5 
shows trends in consumption for the major classes of consumers. 

oso or 1948 are preliminary; detailed statistics with final revisions will be released later. Data for 
are . 

3 Throughout this chapter, “‘tons’’ refers to net tons of 2,000 pounds, unless otherwise indicated. 
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Changes in Stocks.—The reserve supply of bituminous coal and — 
lignite in the hands of industrial consumers and retail coal yards 
increased from 52,161,000 tons at the beginning of 1948 to 69,373,000 
tons at the close. The days’ supply of stocks increased from 33 to 
46. Stocks on the upper Lake docks increased 1,662,758 tons from 
January 1 to December 31, 1948. : 

Mechanization—The quantity of coal loaded mechanically at 
underground mines in the United States was less in 1948 than in 1947. 
However, the percentage mechanically loaded increased from 61 per- 
cent of the total underground output in 1947 to 63 percent in 1948. 
Sales of underground loading equipment, in terms of capacity, were 
55 percent more in 1948 than in 1947. 

Mechanical Cleaning.—The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1948 was estimated 
at 17,700 tons of cleaned coal per hour, an increase of 2 percent over 
the previous year. | 

Trend of Employment.—The average number of men working daily 
at bituminous-coal and lignite mines in 1948 increased to 435,000 men 
from 419,182 in 1947. 

Index to Capacity.—As it is not possible for all mines to operate 
every working day in the year, a conservative figure of 280 days for 
calculating potential capacity was suggested some years ago by the 
coal committee of the American Institute of Mining and Metallurgical 
Engineers. (See Minerals Yearbook, 1935, pp. 631-632.) The average 
output per day worked in 1947 was 2,694,973 tons, which (if applied 
to 280 days) gives an annual potential output of 755,000,000 tons 
compared with the actual total production of 630,623,722 tons. 

Trend of Fuel Efficiency.—Since 1942 there has been no definite 
trend in fuel efficiency for the various consuming industries. During 
1948 railroads and electric public-utility power plants attained in- 
creased fuel efficiency, while coke ovens used more coal per net ton 
of pig iron. 
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FIGURE 1.—Trends of production, stocks, and Prices. of bituminous coal and lignite in the United States,
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Competition with Oil and Gas.—Soon after the close of the war, 
increased competition among the fuels developed, with numerous re- 
ports of conversion from coal to fuel oil and gas. | 

Electric power utilities consumed 11 percent more bituminous coal, 
6 percent less fuel oil, and 28 percent more gas in 1948 than in 1947. 

Class I railroads decreased their consumption of coal 13 percent 
in 1948 and their purchases of fuel oil 7 percent from 1947 purchases. 

The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of the Census. Factory sales 
of domestic stokers for burning bituminous coal increased from 53,372 
in 1947 to 61,359 in 1948. Shipments of domestic oil burners, boiler- 
burner units, and furnace-burner units decreased from 1,078,576 
(revised figure) in 1947 to 392,864 in 1948. | 
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| FIGURE 2.—Production of-bituminous coal and lignite in the United States, by weeks, 1947-48. 

SOURCES OF DATA 

Bituminous-coal- and lignite-production statistics for 1948 are 
preliminary estimates based upon (1) weekly or monthly reports of 
railroad carloadings of coal and beehive coke by all the important 
carriers, (2) shipments by river as reported by the United States 
Army Engineers, (3) direct reports from a number of mining com- 
panies, and (4) monthly production statements compiled by a number 
of local operators’ associations and State mine departments. In the 
estimates for 1948, allowance has been made for commercial truck 
shipments, local sales and colliery fuel, and small trucking or wagon 
mines producing 1,000 tons a year or more.
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Data for 1947 are final and based upon detailed annual reports of 
production and mine operation furnished by the producers. As in 
previous years, all but a small percentage of the output was covered 
by the reports submitted. For the remaining output not directly 
reported—consisting chiefly of small mines—it has been possible to 
obtain reasonably accurate data from the records of the State mine 
departments, which have statutory authority to require such reports 
or, in a few instances, from railroad carloadings. , | 

In accordance with the practice followed by the Bureau of Mines 
in previous years, the statistics in this report relate to mines having 
an output of 1,000 tons a year or more and do not attempt to include 
many small mines producing less than 1,000 tons a year. | | 

These data include, for convenience and historical comparison, the 
small output of anthracite and semianthracite produced outside 
Pennsylvania and the production of lignite. 

SALIENT STATISTICS 

TABLE 1.—-Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1947-48 . | 

[All tonnage figures represent net tons] 

1948 (prelim- | Change in 
| 1947 inary) 1948 

Percent 
Production......__._.------------------ ee --u----------] 680, 628, 722 | 594, 000, 000 —5.8 
Consumption in the United States !........2- 2.2.2 .-_| 557, 248, 000 | 531, 161, 000 —4.7 
Stocks at end of year: 

Industrial consumers and retail yards.__.....__.........--_.| 52, 161, 000 69, 373, 000 +33. 0 
Stocks on upper Lake docks. _.._.._.._-.--.----.----------- 5, 626, 219 7, 288, 977 +29. 6 

Imports and exports: 2 ; 
Imports...-_.......----...----.-----------------e-e-ee- 290, 141 291, 337 +.4 
Exports..-.._.....----.-.----..--.----_---------------------| 68, 666, 963 45, 925, 325 —33.1 

Price indicators (average per net ton): Dollars 
Average cost of railroad fuel purchased, f. 0. b. mines 3_._____ $3. 64 $4. 34 +. 70 
Average cost of coking coal at merchant coke ovens 4._..._.- $7. 43 $8. 74 +1.31 
Average retail price...............--__.------.---+---------- $12. 99 $15. 40 +2. 41 
Average railroad freight charge per net ton §.......______--_- $2. 49 $2. 71 +. 22 
Average value, f. 0. b. mines 6__.....---2 ee $4.16 $4. 95 +. 79 

Underground loading machinery sold: ? Percent 
Mobile loading machines (number)._..........--.---.--..-- 485 723 +-49. 1 
Serapers (number)...__......-..-.-------.------ eee 12 17 +41.7 
Conveyors, including those equipped with duckbills (units) - 846 1, 025 +21.2 
‘““Mother’’ conveyors (units)........-........-.---.---..---- 200 230 +15. 0 

Surface stripping__.....__........---------- 2 ---.-.-...--]| 189,395, 011 | 138, 000, 000 —1.0 
Mechanically loaded underground_......_-.._...---------_.---_.| 298, 157, 281 | | 286, 000, 000 | —4,1 
Mechanically cleaned___._.............-_-.-----4---.------------| 174, 485, 937 | 175, 000, 000 +.3 
Number of mines 8______-_____-_-------------------------------- 8, 700 8, 000 —8.0 
Average number of days worked 8_-__._.___-__._-_.--..---------- 234 210 ~—10.3 
Average number of men working daily §.__.___..._-.----____--_- 419, 182 435, 000 +3. 8 
Production per man per day 8._-_________.___-_-------------.--- 6. 42 6. 50 +1.2 
Fuel-efficiency indicators: 

Pounds of coal per kilowatt-hour at electric power plants %__ 1.31 1.30 —.8 
Pounds per 1,000 gross ton-miles—railroads 19__.__._._.--.__- 114 Mi —2.6. 

1 Represents certain classes of consumers only. | 
2 U.S. Department of Commerce. 
3 Interstate Commerce Commission (class I steam railways, including class I switching and terminal 

companies). Excludes freight charges. 
4 As reported by coke operators. 
5 Average receipts per net ton of revenue bituminous coal and lignite originated, as reported by the Inter- 

state Commerce Commission. 
6 Average gross realization, selling cost not deducted. 
7 Young, W. H., and Anderson, R. L., Sales of Mechanical Loading and Cleaning Equipment: Coal 

Age, February 1949, pp. 94-96; Min. Cong. Jour., February 1949, pp. 63-65; Mechanization, February 1949, 
pp. 73-76. 

8 Based upon reports of mine operators producing 1,000 tons and over. 
® Federal Power Commission. 
10 Interstate Commerce Commission; includes coal equivalent of fuel oil consumed,
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~ PRODUCTION BY WEEKS AND MONTHS - 

The following tables summarize the preliminary statistics of weekly 
and monthly production of bituminous coal and lignite in 1948. The 
estimates given are based upon the latest information available and | 
differ in some instances from the current figures previously published 
in the Weekly Coal Reports. 
_ For the method used in counting holidays, see the chapter on Coal 
in Mineral Resources of the United States, 1930 (p. 631). 
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TABLE 2.—Estimated weekly production of bituminous coal and lignite in the 
United States in 1948 

PS SS SS SS 

Num: Average Num Average 
. r of | production ‘ er of | production 

Week ended— Fao action work- | per work- || Week ended— Troduction work- | per work- 
| ing ing day ing ing day 

days (net tons) days | (net tons). 

Jan, 3....___...--| } 4, 698, 000 12.2 | 22, 248,000 || July 17__..-._.--} 12, 274, 000 6 2, 046, 000 
Jan, 10. __.-.----| 14, 270, 000 6 2, 378,000 || July 24__..._..--| 12, 335, 000 6 2, 056, 000 
Jan. 17...__._..--| 18, 528, 000 6 2, 255, 000 || July 31__......__] 12, 561, 000 6 2, 094, 000 
Jan, 24.._......-.| 12,596, 000 6 2, 099, 000 || Aug. 7.___.____--] 12, 175, 000 6 2, 029, 000 
Jan. 31...__..-.--| 11, 544, 000 6 1,924,000 || Aug. 14.___.___-_.| 12, 561, 000 6 2, 094, 000 
Feb. 7__-..------| 11, 780, 000 6 1, 963, 000 | Aug. 21____._._--| 12, 387, 000 6 2, 065, 000 
Feb. 14._-.__---.-.| 11, 651, 000 6 1, 942, 000 |; Aug. 28..._....--] 12, 218, 000 6 2, 036, 000 
Feb, 21__-..-----| 13, 461, 000 6 2, 244,000 || Sept. 4......._..-] 12, 253, 000 6 2, 042, 000 
Feb. 28. _....----| 13, 503, 000 6 2, 251,000 || Sept. 11_-_____.--} 11, 180, 000 5 2, 236, 000 
Mar. 6......-----] 18, 179, 000 6 2, 197, 000 || Sept. 18..........| 12, 205, 000 6 2, 034, 000 
Mar, 13..__-.._--| 13, 454, 000 6 2, 242, 000 |} Sept. 25.._.....--] 12, 218, 000 6 2, 036, 000 
Mar, 20._._-.-.--| 4, 413, 000 6 736, 000 || Oct. 2......_.__..] 12, 055, 000 6 2, 009, 000 
Mar, 27.__.-.---.| 2,169, 000 6 362, 000 || Oct. 9....-...._..| 12, 336, 000 6 2, 056, 000 
Apr. 3__-....----] 2,181, 000 6 355, 000 |} Oct. 16.......__--| 12, 463, 000 6 2, 077, 000 
Apr. 10__-.._..--] 2,475, 000 6 413, 000 || Oct. 23-......_..-] 12, 528, 000 6 2, 088, 000 

’ Apr. 17__..._--.-.] 7, 836, 000 6 1, 306, 000 |} Oct. 30_...-_..._--] 12, 805, 000 6 2, 134, 000 
Apr, 24__._....--] 11, 714, 000 6 1, 952, 000 |} Nov. 6.__.._..__-]| 10,704, 000 5.3 2, 020, 000 
May 1__.._._..--] 14, 007, 000 6 2, 335, 000 |} Nov. 13.__.-.._--| 12,370, 000 5.7 2, 170, 000 
May 8__.....-.--] 12, 732, 000 6 2,122, 000 |} Nov, 20........--} 12, 357, 000 6 2, 060, 000 

May 15...._..-.-} 18, 248, 000 6 2, 208, 000 |} Nov. 27._._..__-.} 10, 394, 000 5 2, 079, 000 

May 22___.._----| 18, 712, 000 6 2, 285,000 |} Dec. 4__-......--| 11, 707, 000 6 1, 951, 000 

May 29__.-____--]} 13, 669, 000° 6 2, 278, 000 || Dec. 11__-._._..-_] 12, 140, 000 6 2, 023, 000 

June 5_.-.-.....--| 12, 985, 000 5.5 2, 361, 000 |} Dec. 18. _-....--_]| 11, 490, 000 6 1, 915, 000 

June 12__-.____.-| 13, 321, 000 6 2, 220, 000 |} Dec. 25..-......-] 9,692, 000 5 1, 938, 000 

June 19__-..__.__] 13, 371, 000 6 2, 229, 000 || Jan. 1, 1949__..-_| 1 8, 874, 000 15 21, 755, 000 

June 26__.-..__--] 12, 757, 000 6 2, 126, 000 |__| —————_-—- 

July 3__._.....--| 3,678, 000 6 613, 000 Total_._.._|594, 000, 000 | 307.7 1, 930, 000 

July 10__......__| 9,841, 000 5 1, 968, 000 

enc 

1 Figures represent output and number of working days in that part of the week included in calendar year 

shown. Total production for the week ended January 3, 1948, 11,689,000; week ended January 1, 1949, 

8,949,000 net tons. 
2 Average daily output for the entire week and not for working days in calendar year shown.



TABLE 3.—Estimated monthly production of bituminous coal and lignite, by States, in thousands of net tons, in 1948 N ~ 

{Figures are based principally upon the records of railroad carloadings and river shipments of coal and beehive coke, supplemented by direct reports from certain local sources. Allow- Oo 
ance {s made for total production of all mines producing 1,000 tons and over per year] 

a Se SS SSS SS SSS pS SS SSS SS ee dG Gir hic isIE 

State January | February| March | April May June July | August Septem October Novem | Decem Total 

Alabama. ._..........2.20-2-02----- eee 1, 884 1, 611 964 964 1, 911 1, 722 1,394 1, 338 1, 544 1, 574 1, 479 1, 655 18, 040 
Alaska. _..-.2-- 02 - eee 42 43 47 30 24 24 17 19 82 | 43 43 46 410 
Arkansas__...2-2..----- eee eee eee 193 156 104 74 122 131 131 138 140 162 153 156 1, 660 

; Colorado_.._...-.-.--.------------------- 719 647 396 296 421 382 245 398 469 491 584 579 | . 5,627 
Illinois___-_-_-_---2 222 eee ee 6, 381 5, 991 4, 137 4, 206 5, 802 5, 482 5, 241 5, 801 5, 477 6, 169 5, 806 6, 007 66, 500 
Indiana .._..--.--.---- ee. eee ee 2, 204 2, 158 1,162 1, 166 2, 142 1, 961 1, 700 1, 956 1, 928 2, 036 1, 949 2, 138 22, 500 
Towa... _-----..- 2 eee 153 128 135 140 131 100 118 131 130 196 188 200 1, 750 
Kansas__...._.---.--- eee eee 260 229 183 166 210 195 174 212 220 245 250 271 2, 615 
Kentucky: be 

Eastern. -...-.-.-.-.0.-0----------- ee 5, 632 5,177 3, 152 3, 403 6, 118 5, 721 5, 030 5, 745 5, 078 4,810 4,323 3, 911 58,100 by 
Western......---...-..---2------- ee 2, 295 2, 020 1, 881 2, 096 2,118 2,174 2, 250 2, 036 1, 834 1, 811 1, 688 1, 747 23,900  & 

Maryland. __.-..2.---- 2 e eee 159 129 114 153 | 176 158 163 114 128 104 85 113 1,596 4 
Michigan._.._--...22222----- eee ee 1 1 2 1 1 1 1 1 1 2 1 1 | 14 @ 
Missouri__.....------------ 22 --e eee 456 402 319 291 369 227 304 372 ——- 885 430 439 476 4, 470 
Montana (bituminous and lignite)._...._- 270 253 272 193 208 191 220 223 237 | 242 248 243 2,800 
New Mexico.....-.........-..------------ 149 133 77 78 143 126 105 140 130 106 108 125 1,420 & 
North and South Dakota (lignite)_._..._- 309 280 249 178 129 131 148 161 260 383 366 - 396 2,990 > 
Ohio. _..-.---_----- eee 3, 450 2, 854 2, 272 2, 252 3, 476 3, 553 2, 550 3, 285 3, 208 3, 244 3,125 2, 835 36, 104 a 
Oklahoma. .....__....-.-.-.-------------- 318 257 218 228 236 217 220 223 230 269 252 257 2,925 W 
Pennsylvania (bituminous).-_..._-_.....- 12, 257 10, 835 8, 025 7, 531 12, 819 12, 481 10, 532 12, 390 11, 960 11, 959 10, 464 11, 297 132, 550. ° 
‘Tennessee _.........-.------------------ §72 535 316 263 574 618 533 - §95 536 642 465 461 5, 910 © Texas (bituminous and lignite) _...-..-... 6 6 6 5 5 3 3 3 4 5 5 5 56 A 
Utah. 222 eee 781 671 326 249 711 568 508 542 547 §34 613 666 6, 716 
Virginia__.....-.-.-..-2------ eee ee 1, 789 1, 495 1,077 1,346 2, 106 1, 918 1, 947 1, 866 1, 608 1, 560 1, 495 1, 413 19,620 we 
Washington._...-.-.-22--- 2 eee ee 125 119 68 79 110 102 78 101 106 106 115 101 1,210 © 
West Virginia: How 

Southern! 22 eee 10, 460 9, 166 5, 583 6, 028 10, 763 9, 790 9, 855 10, 432 10,.400 10, 640 10, 027 9, 500 112,644 @ 
Northern *___...._.-..-2--2------- eee 6, 185 4, 459 2, 970 3, 353 5, 234 4,761 4, 795 5, 073 5, 053 §,174 | 4,926 4, 623 55, 556 

A i a 629 638 343 381 523 480 348 483 612 608 642 713 6, 300 
Other States 3__.2 28 2 2 1 1 1 1 ] 1 1 2 2 2 17 

Total, 1948. ._....2.-- 22 l 56, 631 50, 395 34, 399 35, 151 56, 583 63, 118 48, 611 53, 779 52, 158 53, 447 49, 791 49, 937 594, 600 
Days and average production: . . 

Number of working days_-.-..-_--.-- 26. 2 24.0 27.0 26.0 25. 5 26.0 26.0 26.0 25.0 26.0 24.0 26.0 307.7 
Average production per working day-- 2, 161 2, 100 1, 274 1, 352 2, 219 2, 043 1,870 2, 068 2, 086 2, 056 2, 075 1, 921 1, 980 

a 

1 Includes operations on the N. & W., C. & O., Virginian, T. & O. C., B. C. & G., and the B. & O. in Kanawha, Mason, and Clay Counties. 
? Rest of State, including the Panhandle district and Grant, Mineral, and Tucker Counties, 
3 Includes Arizona and Georgia.
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_ ~ AMERAGE VALUE ~ oo 

TABLE 4.— Average value per ton, f. 0. b. mines, of bituminous coal and lignite in 
the United States, by States, 1947-48 ! | 

| 1947 | 

State i es as 1948 (pr e- | | liminary) . : Underground| Total all 
Strip mines mines mines 

Alabama_-___.-.--.--2 2-2 eee eee $5. 53 $5. 47 $5. 48 $6. 09 ° 
AlaskKa___.-.----------- eee eee 5. 36 7. 46 7. 07 (?) 
Arizona......--.-..--.------------------ +--+ fee eee e 4.61 4.61 (2) 
Arkansas_...-.....------.-.---------+------ eee 4.96 7. 82 6. 67 7.73 
Colorado_._-..-..--.-----.--.--------------- 4.30 4. 53 4, 53 4.99 
Georgia..--------------------.------~---------- 5. 40 5. 40 5. 40 (?) 
Illinois..-.-...-.-.-.-------.----.------------- 3.13 3.16 3.15 3. 66 
Indiana__.--..-.-.-.-.-.---2- + 2 nee 3.15 3.32 3. 22 3. 98 
Jowa_-._.--.-------------- + eee nee eee eee 3. 23 4. 28 3. 82 (2) 
Kansas....-..----------.---2---2------- eee 3. 20 4.57 3.34 3. 85 
Kentucky ..--.---.-------..----.------------- ee 3. 38 4. 57 4.42 5. 42 
Maryland_..---.---------2- ee 3.83 5.19 4. 80 (2) 
Michigan. -._.-------------.-------------------|.--------- ee 7.68 7. 68 (2) 
Missouri.--_..-----..---..--------.--------- ee 3. 20 4, 54 3.83 3. 53 
Montana (bituminous and lignite)_...-.-...... 1.16 3. 60 2. 05 1. 96 
New Mexico. ._.-----...----.-----.---------.--|----- eee eee 4.52 4, 52 5. 05 
North and South Dakota (lignite) ........._.._- 1. 93 1.92 1. 93 2. 26 
Qhio..-.-.-..------2- eee 3.08 3. 86 3. 50 3. 96 
Oklahoma.__....-.--.--2...2----- eee 4.09 5. 08 4.41 4.47 
Pennsylvania....-..-..--..----.----------.-.-- 3. 70 4.42 4. 23 4. 96 
Teras (uenite oon 4. 8 4.76 4, a @ 5. 62 
Texas (lignite) ....-..-------------------------- .98 |----.-----.--- . 
Utah. eee 3. 93 3. 98 4. 51 

- Virginia__.....---...-.-.-----.------e- eee 5. 02 4.82 4. 83 6. 03 
Washington_...---..-.-..-------------------2--| 5.12 6.17 | 5. 99 6.39 
West Virginia.........-.-..-.---.-.-..--------- 3. 98 4,55 4, 48 5.48 
Wyoming-..-..-------------------------------- 2. 67 3. 50 . 3. 37 3.79 

Total. ...-------------------eneennen ee eee 3.47/48 4,16 4.95 

1 Average gross realization, selling cost not deducted. - 
2 Included in total. 

~~ CONSUMPTION | | | 

TABLE 5.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States, 1939-48, in thousands of net tons | 

Electric Rail- Steel Retail | Total voor | ity | Bare Pua eade* |——7-—| [aad loan! Otter | Geer | 
utili- class . rolling | mills . eliv- | classes 

fuel | tiegi | trade?) ©7) Bee- Oven | mills trials’ | cries 5 | shown 

1939_...-} 2,565 | 43,979 | 1,477 | 79,072 | 2,298 | 61,216 | 9,808 | 5,274 | 100,514 | 71,570 | 377,773 
1940_....{ 2,443 | 50,973 | 1,426 | 85,130 | 4,803 | 76,583 | 10,040 | 5,633 | 108,026 | 87,700 | 432, 757 
1941_.__.| 2,489 | 61, 861 1, 643 97,384 | 10,529 | 82,609 | 10,902 | 6,832 | 122,379 | 97,460 | 494,088. 
1942___..| 2,708 | 65, 636 1,585 | 115,410 | 12,876 | 87,974 | 10,434 | 7,570 | 183,271 | 104,750 | 542, 214 
1943. ...-| 2,702 | 76,403 | 1,647 | 130,283 | 12,441 | 90,019 | 11,288 | 5,851 | 142,816 | 122,764 | 596, 164 
1944__._.| 2,712 | 78,887 | 1,559 | 132,049 | 10,858 | 94,438 | 10,734 | 3,789 | 131,898 | 124,906 | 591,830 
1945. ..--| 2,442 | 71, 603 1,785 | 125,120 | 8,135 | 87,214 | 10,084 | 4,215 | 127,164 | 121,805 | 559, 567 
1946_..--| 1,951 | 68,743 | 1,381 | 110,166 | 7,167 | 76,121 | 8,603 | 7,009 | 118,659 | 100,586 | 500,386 
1947._...} (8) 86,009 | 1,689 | 109,296 | 10,475 | 94,325 | 10,048 | 7,938 | 138,300 | 99,163 | 557, 243 
1948 7___.] (4% 95,686 | 1,057 | 94,8388] 9,973 | 97,326 | 10,046 | 8, 464 | 124,024 | 89,747 | 531,161 

1 Federal Power Commission. Represents bituminous coal and lignite consumed by public-utility 
power Plants in power generation, including a small quantity of coke amounting to approximately 100,000 
ons annually. 

? Bureau of Census, U. 8S. Department of Commerce. _. 
3 Association of American Railroads. Represents consumption of bituminous coal and lignite by class 1 

railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce | 
Commission reports that in 1947 consumption for all uses by class I line-haul railways, plus purchases for 
class II and class III railways, plus purchases by all switching terminal companies combined was 112,819,- 
388 tons of bituminous coal and lignite. 

* Includes a small amount of anthracite. . 
te Estimates based upon reports collected from a selected list of representative manufacturing plants and 

retail dealers. . 
§ Included in ‘‘Other industrials.” Lo 
? Subject to revision. oS
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FIGURE 5.—Consumption of bituminous coal and lignite, by consumer class, with retail deliveries in the 
United States, 1939-48 

FUEL EFFICIENCY 

TABLE 6.—Indicators of effect of fuel economy on consumption of coal in the 
United States per unit of performance since the World War of 1914-18 

A A A a a a ES 

. Reduction 
rom base Pounds period (per- 

cent) 

Steam railroads: 
Pounds per 1,000 gross ton-miles freight service: 

Average: 
1919-20... ee 170 joe ee eee 
1947__ 2 eee 114 32.9 
1948. ____--- eee 111 34.7 

Pounds per passenger-train car-mile: 
Average: 

1919-20. ...--__------_-- eee eee eee 18.5 |}... 

. 1947__.__-.--- oe eeeeeee--e-- 15.9 14.1 
1948____.-- eee ee eee eee 15.7 15.1 

Electric public-utility power plants: 
Pounds per kilowatt-hour: 

1919__ eee eee een eee eee eee 3.20 |... eee 
1947_______.---_-. 2 eee ee ne eee eee 1.31 59.1 
1948______ eee ee een eee eee 1.30 59..4 

Iron and Steel Plants: 
Pounds coking coal per net ton of pig: ! 

1918_._..._.--------- 2 eee eee eee 3, 194 |_.--.._.._-..-_--- 
1947______ 2-1 ee nn eee eee 2, 755 13. 7 
1948___________- eee eee eee ee 2, 783 12.9 

Coke manufacture: Savings of heat values through recovery of gas, tar, light 
oils, and breeze by extension of oven coke in place of beehive, 1913-14, ex- 
pressed as percent of coal used for all coke in 1948 2_______........----------|------------ 18.7 

1 Includes only savings through higher yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton of iron and ferro-alloys. Excludes economies through recovery of coal-chemical 
materials which are covered in next item. . 

?T hese coal-chemical materials are used in part for boiler fuel, in part for metallurgical purposes, in part 
for domestic heating and cooking, and to a small extent for automotive fuel.
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RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, 

| 1889-1948 

The total supply of available energy in the form of coal, oil, natural 
gas, and water power in 1948 was 36,703 trillion B. t. u—a 1.9- 
percent increase over 1947. 

The figures are expressed in British thermal units because some 
common denominator is necessary for such unlike quantities as tons | 
of coal, barrels of oil, and cubic feet of gas. Table 7 summarizes the 
equivalent of each of the fuels in trillions of British thermal units. 
Water power is represented by the equivalent fuel required to perform 
the same work. The table covers the years 1889 and 1899 to 1948. 

| In converting water power to its equivalent of fuel required to 
perform the same work, the prevailing or average performance of all 
fuel-burning central electric stations for each year in question has been 
used. This average has declined from about 7.05 pounds of coal per 
kilowatt-hour in 1899 to 1.3 in 1948, which shows the influence of 
improving fuel efficiency. The prevailing fuel equivalent closely 
approximates the quantity of fuel that would have been needed in any 
one year to generate the same power in a steam-electric station. It 
should be noted, however, that the ultimate use of the water power 
generated often displaces fuel burned much less efficiently than in 
central stations and that, in any instance, no other important branch 
of fuel consumption has made advances in fuel efficiency approaching 

8882326—50——19
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that of the central stations. As these tables attempt to determine 
the total energy from all fuels and from water power, the ideal factor 
for converting water power into fuel equivalent would be the average 
efficiency of all forms of fuel consumption in each year. No basis for 
determining such an all-embracing average exists at present, but enough 
is known to make certain that it would show much less reduction 
from 1899 to 1948 than do the central stations. 

The figures for oil and natural gas represent the entire production 
of crude petroleum and of gas. Most of this production does not 
come into direct competition with coal. Much of the supply of both 
oil and gas is used in regions of the country, such as California and 
portions of the Southwest, where coal is available only at unusually 
high cost because of heavy transportation charges. Nearly half of | 

| the natural gas is used in the field for drilling or operating oil and gas 
wells and pipe lines or for the manufacture of carbon black. More 
than half of the oil is used in the form of gasoline, kerosine, and 

| lubricants, for which ptirposes coal cannot well compete, except at 
very much higher levels of oil prices. Even these refined products, _ 

40,000 | . 

30,000 LEE LA 
| Total energy 
(including water power / 

s at prevailing fuel equivalenty 

} 25,000 4 | 

|: MW A I V | 
yy 20,000 HY — |] 

S j\\4 iV | 3 J 
& 15,000 AVA A SY A Btuminous coal — I 

10,000 r 7 pl \ f \ ’ /| r 7 , 

/ Petrol total crud ~~ | etroieum (tota crude) / 

/ | fr 
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FIGURE 7—Annual supply,of energy from mineral fuels and water power in the United States, 1809-1948.
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TABLE 7.—Annual supply of energy from mineral fuels and water power in the | 
United States, 1889 and 1899-1948, in trillions of British thermal units ! 

(total conde) Natural) Total : otal crude atura. ota Fenn patue ; gas | petro- | Total 
Year vania | coal Tota D (mar. leum min- Water, Grand 

anthra-| and 0a omes- | keted |. an eral | power ?| total 
cite | lignite tie Im- | produc-| natural] fuels 

produc-| ports | tion) | gas 
tion | ae qo. , 

1889__...............] 1,289 | 2,507 | 3,746 211 |_.22._. 268 479 | 4, 225 ) (3) 
1899__.............-| 1,648 | 5,065 | 6,708 $42 |. 240; 582] 7,291 238 7, 629 

1900__...........---| 1,560 | 5,563 | 7,123 382 |... - 254 636 | 7,759 250 8, 009 
1901......._..------| 1,835 | 5,917 | 7,752 416 |...._._. 283 699 | 8, 451 264 8, 715 
1902._.............--] 1,125] 6,818 | 7,943 533 |.......-| 301 | 8384 | 8,777 289 9, 066 
1903..............--] 2,029 | 7,408 | 9, 437 603 j--.-...- 319 922 | 10, 359 321 | 10,680 
1904.__..._......---| 1,990 | 7,301 | 9,291 702 |_____._- 333 | 1,035 | 10,326 354 | 10, 680 

1905..........---.--| 2,112 | 8, 255 | 10, 367 808 j__..___- 377 | 1,185 | 11,552; 3886] 11,938 
1906____......-...--} 1,939 | 8,983 | 10, 922 759 |---.....|. 418] 1,177 |.12,099 414} 12,513 
1907___....-..-.----}| 2,328 | 10,343 | 12, 671 997 |...-_--- 437 | 1,434 | 14, 105 441 | 14, 546 
1908___.........----] 2,265 | 8,713 | 10,978 | 1,071 |_______- 432 | 1,503 | 12, 481 476 | 12,957 
1909_....._..--_-.--] 2,205 | 9,949 | 12,155 | 1,099 j________ 517 | 1,616 | 18,771 513 | 14, 284 

1910_....._.-.....--] 2,298 | 10,928 | 13,226 | 1, 257 3 547 | 1,807 | 15, 033 539 | 15, 572 
1911__.__....-.....-] 2,461 | 10,635 | 13,096 | 1,323 9 551 | 1,883 | 14,979 565 | 15, 544 
1912____..__-.-....-] 2,295 | 11, 793 | 14,088 | 1,338 41 604 | 1,983 | 16,071 585 | 16, 656 
1913__._..__.-._-_--| 2,490 | 12, 5385 | 15,025 | 1,491 102 626 | 2,219 | 17, 243 609 | 17,852 
1914________-.....--| 2,470 | 11,075 | 13,545 | 1, 595 101 636 | 2,332 | 15, 877 636 | 16, 513 

1915__...-._...-....}| 2,421 | 11, 597 | 14,018 | 1, 687 109 676 | 2,472 | 16, 490 659 | 17,149 
1916___..___.-..._-.]| 2,382 | 13,166 | 15, 548 | 1,805 125 810 | 2,740 | 18, 288 681 | 18, 969 
1917__....__-...._.-| 2,709 | 14, 457 | 17,166 | 2,012 181 855 | 3,048 | 20, 214 700 | 20,914 
1918__....__._.....-| 2,688 | 15,180 | 17, 868 2, 136 226 775 3, 137 | 21, 005 701 21, 706 
1919_____.._........] 2,396 | 12,206 | 14,602 | 2,270 317 802 | 3,389 | 17, 991 718 | 18,709 

1920.__...........--] 2,487 | 14, 899 | 17,336 | 2, 658 637 858 | 4,153 | 21, 489 738 | 22, 227 
1921____._._........] 2,461 | 10,897 | 18,358 | 2,833 752 712 | 4,297 | 17, 655 620 | 18, 275. 
1922._____.__.....--| 1, 487 | 11,063 | 12,551 | 3,345 764 820 | 4,929 | 17, 480 643 | 18,123 
1923___..__........-] 2,589 | 14,792 | 17,331 | 4,394 492} 1,083} 5,969 | 23,300 685 | 23, 985 
1924_____......_..--| 2,392 | 12,672 | 15,064 | 4,284 467 | 1,228 | 5,978 | 21,042 648 | 21, 690 

1925__.....__..-.,--.{ 1,681 | 18, 625 | 15,306 | 4,582 371 | 1,278 | 6,231 | 21, 537 668 | 22, 205 
1926___......---.---] 2,297 | 15,022 | 17,319 | 4, 625 362 | 1,411 |} 6,398 | 23, 717 728 | 24, 445 
1927____..._........| 2,179 | 18, 565 | 15,744 | 5, 407 350.} 1,553 | 7,310 | 23, 054 776 | 23, 830 
1928_.._.._.....----] 2,049 | 18,120 | 15, 169 5, 409 479 1, 686 7, 574 | 22, 743 854 23, 597 
1929____......-.----] 2,008 | 14,017 | 16,025 | 6,044 474 |; 2,062 {1 8,580 | 24, 605 816 | 25, 421 

1980_........-....--| 1,887 | 12,249 | 14,186 | 5, 388 373 | 2,089 | 7,850 | 21, 986 752 | 22, 738 
1931__.........-..--} 1,622 | 10,011 | 11,633 | 5,106 284 | 1,813 | 7,203 | 18, 836 668 | 19, 504 
1932__...........---} 1,356 | 8,114] 9,470 | 4,711 268 | 1,673 | 6,652 | 16,122 713 | 16,835 
1983__.........-..--| 1,348 | 8,741 | 107089 | 5, 434 191.| 1,672 | 7,297 | 17,386 711 | 18,097 
1984____..........--| 1,555 | 9,415 | 10,970 | 5, 448 ' 213 | 1904 | 7, 565 | 18, 535 698 | 19, 233 

1935............----| 1,419 | 9,756 | 11,175 | 5,980 193 | 2,060 | 8, 233 | 19, 408 806 | 20,214 
1936__.._.._...--.-.-| 1,485 | 11, 504 | 12,989 | 6,598 194 |} 2,330 | 9,122 | 22,111 812 | 22 923 
1987_......-.--...--} 1,410 | 11,673 | 13,.083 | 7, 675 165 | 2,588 | 10,428 | 23, 511 871 | 24,382 
1938__.......--...--| 1,255 | 9,182 | 10,387 | 7, 286 158 | 2,468 | 9,912 | 20, 299 866 | 21, 165 
19389__._.....--...--| 1,400 | 10,345 | 11,745 | 7, 590 199 | 2,663 | 10,452 | 22, 197 838 | 23,035 

1940_.............--] 1,400 | 12,072 | 18,472 | 8 119 256 | 2,860 | 11, 285 | 24, 707 880 | 25, 587 
1941___.__._...._--] 1, 583 | 13,471 | 15,004 | 8, 413 304 | 3,024 | 11,741 | 26, 745 934 | 27, 679 
1942_._._.__.__._.-..| 1,641 | 15, 267 | 16,908 | 8,320 74 | 3,282 | 11,676 | 28,584 | 1,186] 29, 720 
1943_......._.-.----| 1,650 | 15, 463 | 17,113 | 9,034 83 | 3,671 | 12,788 | 29,901 | 1,304] 31, 205 
1944.._.._._..._.---| 1, 733 | 16, 233 | 17, 966 | 10, 067 269 | 3,989 | 14,325 | 32,291 | 1,344 | 33, 635 

1945_....---------..| 1,494 | 15, 134 | 16,628 | 10, 282 444 4,213 ; 14,939 | 31, 567 1,442 | 33,009 
1946 4_..........._..| 1, 646 | 18, 989 | 15, 635 | 10, 404 535 | 4,333 | 15, 272 | 30,907 | 1,406} 32,313 
1947 4... .| «1, 556 | 16, 522 | 18,078 | 11, 142 596 | 4,778 | 16,516 | 34,594 | 1,427] 36,021 
1948 #_......2..2--| 1, 552 | 15, 563 | 17,115 | 12,098 776 | 5,235 | 18,109 | 35,224 | 1,479 | 36,703 

1 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum, 6,000,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubic foot. 
Water power includes installations owned by manufacturing plants and mines, as well as Government 
and privately owned public utilities. The fuel equivalent of water power is calculated from the kilowatt- 
hours of power produced wherever available, as it is true of all public-utility plants since 1919. Otherwise, 
the fuel equivalent is calculated from the reported horsepower of installed water wheels, assuming a capac- 
ity factor of 20 percent for manufacturers and mines and of 40 percent for public utilities. 

2 Fuel equivalent calculated by assuming the average central-station practice for each of the years for 
which data are available, 

3 Data not available, 
‘ Subject to revision.
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TABLE 8.—Index numbers for relative rate of growth of coal, oil, and water power 
- in the United States, 1889 and 1899-1948 

[Figures are expressed as percentage of 1918 rate] 
ea ranean A TTI I TE ES EACLE OS I TD 

| : 

(ie Soda ) |Natural) Total ‘ otal erude atura ota 
roan nit gas petro- | Total 

Year vania | coal | _0ta! (mar- | leum | min- | Water | Grand 
anthra-| and | 002! | Domes- keted | and eral | power!) total 

cite | lignite tic Im- |produc-|natural| fuels 
produc-) ports | tion) gas 

tion 

1889__.___....------ 46 17 21 10 {_----LL_- 35 15 20 (2) (2) 
1899___.._..-------- 61 33 38 16 |_-------_ 31 19 35 34 35 

1900__...-----------| 58 37 40 18 }__-_-_.- 33 20 37 | 36 37 

1901__._------------ 68 39 43 19 |. -___L- 37 22 40 38 40 
1902_._.__-.-_------ 42 45 44 25 |_.----_- 39 27 42 41 42 
1903__..._-_.------- 75 49 53 28 |__-_____ 41 29 49 46 49 
1904__._._..-------- 74 48 52 33 |._-__-_- 43 33 | 49 50 49 

1905__..-.---_------ 79 54 58 38 |________ 49 38 55 55 55 
1906_..-._-.-------- 72 59 61 36 |__-____- 54 38 58 59 58 
1907__._..-.-------- 87 68 71 47 }____ 56 46 67 63 67 
1908. _-_......------ 84 57 61 50 }____o ee 56 48 59 68 60 
1909____..--.------- 82 66 68 §1 |. ee 67 §2 66 73 66 

1910........--------| 85 72 74 59 1 71 58 72 77 72 
1911_______.._------ 92 70 73 62 4 71 60 71 81 72 
1912______-___------ 85 78 79 63° 18 78 63 77 83 77 

19138__.-..-.-------- 93 83 84 70 45 81 71 82 87 82 
1914__.___..._---.-- 92 73 76 75 45 82 74 76 91 76 

1915____-.-_..------ 90 76 78 79 48 87 79 79 94 79 
1916_..----_-------- 89 87 87 85 55 105 87 87 97 87 
1917__.-.--_-------- 101 95 96 94° 80 110 97 96; 100 96 
1918__.__.__._---.-- 100 100 100 | . 100 100 100 100 100 100 100 
1919__.___-.-------- 89 80 | 81 106 140 1038 108 86 102 86 

1920._....---------- 91 98 97 124 282 111 182 102 105 102 
1921__.-._-...-.---- 92 72 74 132° 333 92 137 84 88 84 
1922__._._-...------ 55 73 70 156 338 106 157° 83 92 83 
1923____._---------- 94 97 97 206 218 140 191 111 98 110 
1924. _ wee ee eee eee 89 83 84 201 207 158 191 100 92 100 

1925_____.---.-.---- 63 90 86 215 164° 165 199 103 95 102 
1926__--...--------- 85 99 97 217 160 182 204 113 104 113 
1927_.__-.____-_-_---- 81 89 88 253° 155 201° 233 110 lil 110 
1928. _....-.------.-- 76 86 85 253 212 218 241 108 122 109 
1929_. wane ene enn nne 75 92 90 283° 210 266 274 117 116 117 

1980__-...---------- 70 81 78 252 165 270 250 165 107 105 
19381__---.------.--- 60 66 65 239 126 234 230 90 95 90 
1932. ...------ 2... 50 53 53 221 4119 216 212 V7 102 78 
1933__.-..--...--..- 50 57 56 252 90 205 229 82 101 83 
1934__....--.-.----- 58 62 61 255 94 246 241 88 100 89 

1935__-.....-------- 53 64 63 280 85 266 262 92 115 93 
1986__....---------- 55 76 73 309 86 301 291 105 116 106 
1937__.-..---------- 52 77 73 359 73 334 332 112 124 112 
1938__.-.-.-.-------- 47 60 58 341 70 318 316 97 124 98 
1939__--_.--..------ 52 68 66 355 88 344 333 106 120 106 

1940__......---.---- 52 80 75 380 113 369 358 118 126 118 
1941__._..--..-----. 57 89 84° 394 135 390 374 127 133 128 
1942__._..-_----..-- 61 101 95 390 33 423 372 136 162 137 
1943__._-.-.-.------ 61 102 96 428 37 474 408 142 186 144 
1944_______._--_..-- 64 107 101 471 119 515 457 154 192 155 

1945__-...-...-- --- 56 100 93 481 196 | 544 476 150 206 152 
1946 3__...---.----- 61 92 88 487 237 559 487 147 201 149 
1947 $__.-_.. ee 58 109 101 522 264 617 526 165 204. 166 
1948 3_... ee 58 103 96 566 343 675 577 168 211 169 

nn reer 

1At prevailing central-station equivalent. 
2 Data not available. 
3 Subject to revision.
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TABLE 9.—Percentage of total British thermal unit equivalent contributed by the 
several mineral fuels and water power in the United States, 1899-1948 ! 

eae atin a te 

| (to dal oud) Natural Total * otal crude a 0 
Penn- | Bitu- ss idtSsogaas petro- | Total Water 

syl- |minous! mota) (mar- | leum | min- | POW®T: | Grand 
Year vania | coal | ‘Goal | Domes- keted | and | eral |. fel | ‘total 

thra-| and : equiva- mn 2. | lenite tic Im- | produe-|natural| fuels |°qMt 
e snl produc-| ports | tion) | gas 

tion 

1899_..-....-...----]| 21.8] 67.3} 89.1 4.6 |......... $2 7.71 96.8 3.2} 100.0 

1900......--..--.--.| 19.5] 69.4] 988.9 4.8 ]........) 3.2 8.0] 96.9 3.1] 100.0 
1901_...........-..-.| 21.1] 67.9] 89.0 48] ...f 3.2 8.0| 97.0 3.0| 100.0 
1902__.........-.--.| 12.4] 75.2] 87.6 §.9j........| 3.3 9.2] 96.8 3.2| 100.0 
1903..........-..---.| 19.0] 69.4] 988.4 5.6 |_-..--..| 3.0 8.61 97.0 3.0 | 100.0 
1904................| 18.6] 68.4] 987.0 6.6 j}.-.-.--.| 3.1 9.7| 96.7 3.3 | 100.0 

1905_.....--..------| 17.7] 69.2] 86.9 6.8 |...-.--.| 3.1 9.9/1 96.8 3.2| 100.0 | 
1906..........--..-.| 155] 71.81] 87.3 6.1 ]..----._| 3.3 9.4] 96.7 3.3} 100.0 
1907_._-.- ee 16.0 71.1 87.1 6.9 j_--. .-- 3.0 9.9 97.0 3.0 100. 0 
1908_.........--..--| 17.5] 67.2] 847 8.3 ].....-..| 33] 1.6] 963] 3.7] 100.0 
1909..........-..---| 15.4] 69.7| 85.1 7.7 {|---| 36} 1.3] 96.4 3.6] 100.0 

1910........--------| 147] 70.2] 849 8.1]..--.-..| 35] 12.6] 96.5 3.5 | 100.0 
1911_.....-.-....---| 15.9] 684] 843 8.5 |.......| 36] 121] 96.4 3.6 | 100.0 
1912................| 13.8] 70.81 846 8.0 0.3 3.6/ 11.9] 96.5 3.5} 100.0 
1913_.......-.------| 14.0] 70.2] 84.2 8.3 6 3.5| 124] 96.6 3.41 100.0 
1914....-..------.--| 14.9] 67.1 | 82.0 9.7 .6 3.8, 141] 96.1 3.9 | 100.0 

1915..........-..-..| 14.1] 67.7] 81.8 9.8 .6 40] 144] 96.2 3.8{ 100.0 
1916.._.......--_...| 12.6] 69.4] 82.0 9.5 .6 4.3} 14.4] 96.4 3.6] 100.0 
1917_...............| 13.0] 69.1] 821 9.6 9 4.1] 14.6] 96.7 3.31 100.0 
1918........._.-....| 124] 69.9] 823 9.8 1.1 3.6| 14.5 | 96.8 3.2] 100.0 
1919._........------| 128] 653] 781] 12.1 1.7 4.3| 181] 96.2 3.8! 100.0 

1920.._........-....| 11.0]: 67.0] 78.0] 12.0 2.9 3.8] 18.7] 96.7 3.3} 100.0 
1921____............| 13.5] 59.6] 73.1] 15.5 4,1 3.9| 23.5| 96.6 3.41 100.0 
1922..........------| 8.2] 611] 69.3] 18.5 4,2 4.5} 27.2| 96.5 3.5] 100.0 
1923.__.......-....-.| 10.6| 61.6] 72.2] 18.3 2.1 4.5] 24.9| 97.1 2.9{ 100.0 
1924......-.-.------| 1.0] 584] 694] 198] 21 5.7 | 27.6} 97.0 3.0 | 100.0 

—— 1995._----------| 7.6 |) «661.31 68.9] 20.6 1.7 5.8 | 28.1] 97.0 3.0} 100.0 
1926_...............| 9.4] 614] 70.8] 18.9 1.5 5.8| 26.2| 97.0 3.0{ 100.0 
1927_.......-.....-.| 9.1] 56.9] 66.0] 22.7 1.5 6.5| 30.7] 96.7 3.3 | 100.0 
1928...........-...-| 8.71 55.61 643] 22.9 2.0 7.2} 32.1] 96.4 3.61 100.0 
1929................| 7.9] 55.1] 63.0]. 23.8 1.9 8.1] 33.8] 96.8 3.2] 100.0 

1930..-.......-.-.--| 83] 53.9] 622] 28.7 1.6 9.2] 34.5| 96.7 3.3] 100.0 
1931_....-..........| 8.3] 51.3] 59.6] 26.2 1.5 9.3} 37.0] 96.6 3.4] 100.0 
1932_.........-.....| 8.1] 482] 563] 28.0 1.6 9.9| 39.5] 95.8 4,2! 100.0 
1938_.........-....._ 7.4] 484] 55.8] 30.0 1.1 9.2} 40.3] 96.1 3.9| 100.0 
1934._.........-.-.| 81] 49.0] 57.1] 28.3 1.1 9.9] 39.3] 96.4 3.6} 100.0 

1935..._.....--...--| 7.0] 483] 55.3] 29.5 1.0{/ 10.2] 40.7] 96.0 4.0; 100.0 
1936_...............| 6.5] 50.2] 56.7] 28.8 .8| 10.2] 398] 96.5 3.5 | 100.0 
1987..-.....-.--....| 5.8] 47.8] 58.6] 31.5 7] 10.6] 4281 96.4 3.6} 100.0 
1938__.......---..--| 5.9] 43.2] 49.1] 34.4 .7] 117] 468| 95.9 4.1} 100.0 
1939__......-.-.--..| 6.1] 449]! 51.01 32.9 .9{ 1126] 45.4] 96.4 3.6 | 100.0 

1940. _..-.-.-----.-| 8.5] 47.2] 527] 31.7 1.0] 12.2] 43.9] 96.6 3.4] 100.0 
1941... ee] LB] 48.74) «2542/1 30.4 11] 10.9] 4241 96.6 3.4} 100.0 
1942.__..-_..--..---| 5.5] 51.4] 569! 28.0 2] i211] 3931] 96.2 3.8] 100.0 
1943__..-....--....-| 5.3] 49.5] 54.8] 28.9 3] 118] 41.0] 95.8 4.21 100.0 
1944._._-._...------|} 5.1] 48.3! 53.4] 29.9 8} 11.9] 426] 96.0 4.0} 100.0 

1945_...-.....-....-| 45] 45.9] 50.4] 311 1.3] 128] 45.2] 95.6 4.4} 100.0 
19462._.-..------.--] «5.1 |) 48.3] 48.4] 32.2 17} 613.4] 47.3] 95.7 4.3} 100.0 
19472___.....---..-.} 4314 45.9] 50.2] 30.9 1.6] 13.3] 45.8] 96.0 4.0|/ 100.0 
19482........--.--..| 4.2] 4241 466] 33.0 21/ 143] 49.4] 96.0 4.0] 100.0 

ToT Ea STS SSCS SNED 

1 Percentages based upon figures in table 7. 
2 Subject to revision.
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| STOCKS HELD BY CONSUMERS 
TABLE 10.—Stocks of bituminous coal and lignite in hands of commercial con- 

sumers and in retail dealers’ yards in the United States, 1947-48 

Days’ supply at current rate of consumption on date of stock taking 

Total OO renee 
Date stocks Other 

(net tons) | Coke | Steel indus- Electric | Retail | Rail- | Cement Total 
ovens | plants trials utilities | yards | roads mills 

1947 

Jan. 1_..........-..| 47, 157,000 2A 28 45 60 10 23 41 32 
Feb. 1__...-....-.| 49, 688, 000 23 30 45 57 8 4 - 41 29 

Mar. 1....--.-.--.| 47, 867, 000 26 31 39 57 5 93 41 27 
Apr. 1......--~---| 49, 033, 000 29 38 42 63 6 25 44 31 
May 1-_--.--_----.| 42, 419, 000 21 37 33 62 10 25 42 30 
June 1._...._--..-| 50, 218, 000 25 45 51 73 15 28 59 38 
July 1_-_.--.---...]| 49, 778, 000 28 50 5) V7 16 30 52 37 
Aug. 1.....-------] 45, 366, 000 19 47 47 71 19 26 46 36 
Sept. 1...--...--..| 47, 157, 000 21 48 55 65 12 24 4 37 
Oct. 1.....-.------| 48, 370,000 2 44 44 64 9 22 41 33 
Nov. 1..-..-------.| 50, 276, 000 27 40 39 64 9 22 46 32 
Dee. 1.-.....----.| 50, 455, 000 30 34 44 65 8 20 45 33 

| Dee. 31----------.] 52, 161,000 34 32 52 62 6 22 46 33 

1948 , 

Jan. 1_..._....---.| 52, 161, 000 34 32 52 62 6 22 46 33 
Feb. 1.-...-.----.| 49, 576, 000 32 26 88 56 3 22 46 28 
Mar. 1.....-......| 48, 613, 000 32 28 51 55 3 22 45 30 
Apr. 1...---.-...-.| 48, 585, 000 28 27 52 54 3 21 44 30 
May 1_..._...-.-.| 34, 418, 000 20 28 46 51 6 21 36 30 
June 1_...-...-.-.| 47, 032, 000 — 29 41 54 64 7 29 45 37 
July 1_.....-......] 58,010, 000 39 48 67 68 9 35 59 45 
Aug. 1.....-..--..| 58, 139, 000 34 53 67 75 13 35 59 47 
Sept. 1..-.--.----.| 64, 057, 000 38 51 58 80 15 36 57 47 
Oct. 1_......-----.] 67, 592, 000 40 50 58 83 14 36} . 60 48 
Nov. 1_...-------.| 68, 696, 000 41 48 53 85 12 36 56 46 
Dec. 1.___.-.----.] 69, 579, 000 42 39 50 90 15 36 54 47 
Dee. 31-......---.-| 69, 873, 000 43 38 -  §8 90 9 38 52 46
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FINAL BITUMINOUS-COAL AND LIGNITE STATISTICS FOR 1947 

Tables 11 to 50 give the final detailed statistics of bituminous-coal- 
and lignite-mine operations in 1947. The subjects covered include 
production, number and size of mines, employment, value, mechani- 
zation, exports, and world production. | 
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FIGURE 9.—Trends of employment, mechanization, and output per man at bituminous-coal and lignite 
mines in the United States, 1905-48.



SALIENT TRENDS 

TABLE 11.—Salient trends in bituminous-coal and lignite-mining industry in the United States, 1940-47 

1940 1941 1942 1943 1944 1945 1946 1947 

Production: . 
Loaded at mine for shipment by raiJ__...........net tons_.| 380,387,674 | 425,184,319 | 482,814,042 | 495,863,581 | 527,135,489 | 490,471,988 | 450, 615, 524 §27, 281, 632 
Loaded at mine for shipment by water....---..-..--do___. 29, 493, 058 30, 240, 489 34, 018, 025 30, 188, 093 31, 518, 334 | 27, 547, 679° 24, 641, 533 29, 802, 779 
Shipped by truck or wagon....-...-__---------..----d0__._] 35, 540, 476 40, 055, 638 45, 154, 432 42, 432, 667 40, 123, 023 41, 477, 428 42, 730, 884 55, 859, 262 
Taken by locomotive tenders at tipple...........--..do-__-_- 939, 058 1,099, 582 920, 213 779, 154 807, 679 694, 555 731, 748 
Shipped by conveyor or tram to point of consumption .do- ._- 5, 887, 994 6, 067, 697 7, 121, 116 7,476, 717 7, 206, 392 6, 416, 327 5, 700, 870 
Used by mine employees. _.__._----..---.-.-.--..---.d0_.-. 2, 035, 201 1, 872, 026 2, 180, 077 2, 549, 775 2, 645, 343 2, 660, 039 2, 464, 300 17, 680, 049 Q 
Used at mines for power and heat...-....---...--.--d0_.-- 2, 442, 989 2, 488, 950 2, 708, 312 2, 701, 828 2, 713, 073 2, 442, 398 1, 950, 645 > 
Made into beehive coke at mines____-.......-..-..--d0__-- 4, 045, 050 7, 140, 544 7,776,720 | 8, 185, 254 7, 526, 907 5, 906, 913 5, 086, 564 

Total production........-...-.---.----.-.-----.---do....| 460,771, 500 | 514,149,245 | 582,692,937 | 590,177,069 | 619,676,240 | 577,617,327 |. 533,922,068 | 630, 623, 722 ) 
. oo  ooeeDS$o CO aooeemTleeeeeee,.sW— C$ eeeeSS$):$= bE ——E——eSeeeS.-« beeeEeeeeeeS*|ssbeel_eeeeSSSO Cle—e==e=Eeeee—eeeeeee=== wo 

Number of active mines of commercial size: he 
Class 1 (200,000 tons or more)_.--..-...-.---.-----number__ 636 730 8il 855 828 753 706 so. ‘3 
Class 2 (100,000 to 200,000 tons)....-...-.-----...-..-d0__.- 432 437 484 464 559 591 560 6ig G 
Class 3 (50,000 to 100,000 tons) -.........----._..-....-d0_._- 371 402 445 481 540 629 637 704 = 
Class 4 (10,000 to 50,000 tons). .-..---.----...--.-----do_--. 1, 157 1, 305 1, 492 1, 544 1, 776 1, 920 2,016 2, 665 D 

. Class 5 (1,000 to 10,000 tons).......-...-.--.--------.d0____ 3, 728 3, 948 3, 740 3, 276 3, 225 3, 140 3, 414 3, 912 C 

Total number 1,000 tons and over...._....-.......d0...- 6, 324 6, 822 6, 972 6, 620 6, 928 7,033 7, 333 8, 700 q 

Average number of men employed at mines active: 
Underground. ...-------------------000-00eee7-207--T@N--- 365, 013 376, 765 374, 654 326, 763 301, 461 200, 001 3 296, 030 1 311, 369 5 
urface: 

In strip pits........-.-..---.-.-..--.------------d0__.- 8, 983 10, 861 12, 893 16, 643 21, 035 23, 261 1 25, 408 1 29, 783 o 
All others_....---..----.-----------.------------d0__-. 65, 079 69, 355 74, 444 72, 601 70, 851 69, 838 174, 996 1 78, 030 tH 

J 

Total_..._-.--..--.----.-----------------------d0_--. 439, 075 . 456, 981 461, 991 416, 007 393, 347 383, 100 1 396, 434 1419,182 © 
Average number of days mines operated...._.-.-..-----.-.-.-- 202 216 246 264 278 261 214 934 | 
Capacity of active mines with existing labor force: 4 

Per year of 308 days.......-------.-.-------------net tons._| 703,000,000 | 733,000,000 | 730,000,000 | 689,000,000 ; 686,000,000 | 682,000,000 | 768,000,000 830, 000, 000 by 
Per year of 280 days......--.--.-.-------------------do_...| 639,000,000 | 666,000,000 | 663,000,000 | 626,000,000 | 624,000,000 | 620,000,000 | 699,000, 000 755, 000, 000 
Per year of 261 days...._....--.-----.--.--..--.-----do_.-.| 595, 000, 000 621, 000, 000 618, 000, 000 583,000,000 | 582,000, 000 578, 000, 000 651, 000, 000 703, 000, 000 

Output per man per day.....-.-..--_...---.-.-.---.---.-@0_-.- 5.19 5. 20 5.12 5. 38 5. 67 5.78 6. 30 6. 42 
Output per man per year........-.-.-----.--------------d0---- 1,049 1, 125 1, 261 1, 419 1, 575 1, 508 1, 347 1, 504 
Underground output cut by machine---..-.----------.--do_--.| 369,227,277 | 408,510,296 | 462,344,719 | 461,051,743 | 49,458,349 | 424,726,432 | 382, 133, 540 442, 101, 535 
Percent of underground output cut by machine._.......-.--... 88. 4 89.0 89.7 90.3 90. 5 90. 8 90. 8 90.0 
Underground output mechanically loaded__..........net tons..| 147,870,252 | 186, 667,250 | 232,902,920 | 249,805,214 | 274,189,132 | 262,512,729 | 245, 340, 768 298, 157, 281 
Percent of underground output mechanically loaded._._..__-.- 35. 4 40. 7 45.2 48.9 52.9 56.1 58, 4 60. 7 
Quantity mined by stripping.................-.....-met tons..| 48, 167, 336 55, 071, 609 67, 202, 663 79, 685,175 | 100,898,376 | 109,986,865 | 112, 963, 717 139, 395, 011 
Percent mined by stripping.........--..-------------.--------- 9.4 10.7 11.5 13. 5 16. 3 19.0 21.1 22.1 
Quantity cleaned by wet or pneumatic process 2.....net tons..| 102,269,753 | 117,539,522 | 142,187,346 | 145,575,849 | 158,727,129 | 147,885,936 | 188, 669, 837 174, 435, 937 
Percent cleaned by wet or pneumatic process ?._.........._--.- 22. 2 22. 9 24,4 24.7 : 25.6 25. 6 26.0 27.7 WO 

1 Average number of men working daily. 2 Includes central washeries operated by consumers.



TABLE 12,—Coal produced in the United States, by States, 1987-47 with production of maximum year and cumulative production from tS 
earliest record to end of 1947, in thousands of net tons OS 

1 | 
. 

Maximum pro- _ ‘Dp ‘ Total pro- duction Production by years duction 
State a from ear ii- 

est record to 
Year | Quantity! 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 | end of 1947 

Alabama...._..-.-.- 2-22-22 -----------------.| 1926 21,001 | 12,440 | 11,062 | 12,047 | 15,324 | 15, 464 | 19,301 | 17,160 | 18,752 18, 236 | 16,183 | 19,048 790, 543 Arkansas. .....-.--.-_-. 22-222 eee -------------.| 1907 2, 670 1, 611 1,197 | 1,182 1, 454 1, 574 1, 985 1, 718 1, 972 1, 854 1, 631 1, 871 88, 752 Colorado__.__.--_-....-2--2-2-- 2 ---------------| 1917 12,483 | 7,187 | 5,663 | 6,923 | 6,589 | 6,949 | 8,086 | 8,324 | 8,168! 7,621 5,014 | 6,358 460, 854 Georgia._..--...---- 2-22 -- eee ----------| 1908 416 (1) ¢3) (4) (4) (4) 31 14 24 43 114 7 (4) Ilinois_...--.-------------- eee ------------| 1918 89, 291 | 51,602 | 41,912 | 46, 783 | 50,610 | 54,703 | 65,071 | 72,631 | 76,792 | 73,011 | 68,469 | 67, 860 3, 018, 733 Ka Indiana..........-- 2-222 ------_-_------..--.---| 1918 30, 679 | 17,765 | 14,759 | 16,943 | 18, 869 | 22,484 | 25,388 | 25,065 | 27, 962 25, 183 | 21,697 | 25, 449 944,889 eS loWa__.----------- =e ee ene eee} 1917 8,966 | 3,637 | 3,103 | 2,948] 3,231] 2,939] 2,948] 2771] 2141} 2/046] 1,788} 1,684 334.338 Kansas-.......----------2----- eee e---------| 1918 7,562 | 2,893} 2,654 | 2,675 | 3,579 4,008 | 4,230 | 3,437 | 3,369 3,228 | 2,493 | 2,745 261, 482 rs Kentucky..._....---.2--2---------------------------]| 1947 84,241 | 47,086 | 38,545 | 42,557 | 49,141 | 53,710 | 62,231 | 63,211 | 71,356 69, 593 | 66,553 | 84, 241 1, 811, 107 a Maryland....-.-------..-2 22-22 -----------------| 1907 5, 533 1,549 | 1,281 1, 443 1, 503 1,701 | 2,001 1, 933 1, 870 1,763 | 2,003 | 2,051 257, 496 > Michigan__...-..---2--2 ee e----_--_--__--| 1907 2, 036 562 494 457 410 311 231 169 140 126 80 14 46, 348 OF Missouri.._-_.--.-...-..--_-.-----.---.-----------.---] 1917 5, 671 4,091 3,436 | 3,273 | 3,097 | 3,145 | 3,520} 4,310 4,779 | 3,983 | 3,733 4, 236 249, 798 Montana (bituminous and lignite)__.______._..______| 1944 4,844 | 2,965 | 2,732] 2,804} 2,867 | 3,254] 3,829] 4,883 | 4,844 4,467 | 3,723 | 3,178 151, 599 ~ New Mexicto._....-.--..---2-------------------------| 1918 4,023 1, 715 1,239 | 1,230 1,111 1, 251 1, 669 1, 851 1, 744 1, 484 1, 280 1, 443 119, 072 tej North Carolina__...-.-----22 22.22... .__.____.| 1922 79 jo -------}--------} ee] |---|} |e (1) > North Dakota (lignite). .-...-..-.-_- 2-2 ..__| = 1947 2,760 | 2,251 2,050 | 2,072 | 2,218 | 2,309 | 2,537 | 2,500 | 2,366) 2,522 | 2,555 2, 760 61.712 by Ohio____-.-------------- eee ---------------| 1920 45,878 | 25,178 | 18, 591 | 20,289 | 22,772 | 29,319 | 32,764 | 32,255 | 33, 877 32, 737 | 32,314 | 37, 548 1,628,018 eg Oklahoma. ..._..-.-.--..------_.-------.-------..-_| 1920 4,849 | 1,600 1, 245 1,188 | 1,646} 1,771 2,387 | 2,838 | 3,209} 2,909 | 2,647] 3,421 152,291 © Pennsylvania (bituminous)............_-...-.._-.-.-.| 1918 178, 551 |111,002 | 77,705 | 92,584 |116, 603 {130,240 [144,073 |141,050 |146, 052 132, 965 (125, 497 |147,079 7, 142,084 © Tennessee_......--.------- eee ee---------} 1942 8,158 | 5,213 | 4,472] 5,185 | 6,008] 7,045] 8,158 | 7,179] 7,266/] 6,271 5,618 | 6, 258 318,657 W Texas (bituminous and lignite)_.._...__._.....-__...] 1913 2, 429 910. 879 826 621 353 304 153 2109 2 80 2 56 261 60,805 ~ Utah ._-.---.-- eee eee----| 1947 7,429 | 3,810 | 2,947 | 3,285 | 3,576 | 4,077] 5,517] 6,666] 7,119 6,679 | 5,994 | 7,429 184,893 Virginia. ........2------2- eee -------------| 1948 20, 280 | 13,795 | 12,283 | 13,531 | 15,348 | 18,441 | 20,136 | 20,280 | 19, 514 | 17,235 15, 527 | 20,171 521,540 aw Washington....-...-.---.2-2 eee --_-_-__---.-.| 1918 4,082 | 2,002; 1,567 | 1,690 1, 650 1, 841 1,953 | 1,528 | 1,524] 1,357 991 1,118 140,330 West Virginia -..........-_._.--.---.--_--------------| 1947 176, 157 |118, 646 | 93,288 |108, 362 |126, 438 |140, 250 |155, 882 |158, 804 1164, 704 152,035 |144,020 |176, 157 4,670,271 6% Wyoming...__...------ eee eee eee] 1945 9,847 | 5,918} 5,204} 5,373] 5,808] 6,646] 8 133 9,155 | 9,540 | 9,847 | 7,685 | 8,051 351, 048 . Other States____...- 222-22 eee eee 203 237 235 299 364 328 342 383 342 407 386 65, 014 

Total bituminous and lignite...__...-._...__..] 1947 630, 624 /445, 531 |348, 645 (394,855 |460,772 |514, 149 |582, 693 /590, 177 |619, 576 1577, 617 533, 922 1630, 624 | 23, 826, 619 Pennsylvania antbracite_........-...--_-----.-.-....| 1917 99, 612 | 51,856 | 46,099 | 51,487 | 51,485 | 56,368 | 60,328 | 60, 644 | 63, 701 54, 934 | 60, 507 | 57, 190 4, 799, 101 

Grand total_.....-.--.---.222-- 2-2. .--|--------|-..~..----]497, 387 [894, 644 446, 342 |512, 257 |570, 517 |643,021 [650,821 |683, 277 |632, 551 594, 429 (687,814 | 28,625 720 
eS Ps a Sr SS sts Seveessvasneenrsen spat unsssvenftcntsunannetnyena 

1 Included with ‘‘Other States.” 
* Lignite only.
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TABLE 13.—Growth of bituminous-coal and lignite-mining industry in the United 
States, 1890-1947 

Value Capacity 

Production |---| Men em-| Number at 280 
Year ° days (net tons) Total! Average ployed | of mines (millions 

per ton ! of tons) 

1890......-.------...--.-.-------| 111,302, 322 $110, 420, 801 $0.99 | 192, 204 (2) 137 
1891_.......-------------..-.----] 117, 901, 238 117, 188, 400 .99 | 205, 803 (2) 148 
1892_.......-_--..-.-.......-.---.| 126, 856, 567 125, 124, 381 -99 | 212,893 (2) 162 
1893_.......-..--.--------.---=--]| 128, 385, 231 122, 751, 618 . 96 230, 365 (2) 174 
1894.....-..--....---.-_......-.-] 118, 820, 405 107, 653, 501 .91 | 244, 603 (2) 196 

1895_....--.-.-.-----------------| 135, 118, 193 115, 779, 771 .86 | 239, 962 2, 555 196 
1896_.....-.-.-...-.-.-..--.-----| 137, 640, 276 114, 891, 515 . 83 244,171 2, 599 202 
1897_.....-.....-..---..---.-----| 147, 617, 519 119, 595, 224 81 247, 817 2, 454 213 
1898_....._..-..----.-----..-----| 166, 593, 623 132, 608, 713 .80 | 255, 717 2, 862 221 
1899__......._...-------.--------} 193, 323, 187 167, 952, 104 87 271, 027 8, 245 230 

1900__......_-.-----.-----..-----| 212,316, 112 220, 930, 313 1. 04 304, 375 (2) 255 . 
1901_.._.-.-...--.--.------------] 225, 828, 149 236, 422, 049 1.05 | 340, 235 (2) 281 
1902.__......-.---------.---------| 260, 216, 844 290, 858, 483 1.12 | 370,056 (2) 316 
1903_....-..---------------------| 282, 749, 348 351, 687, 933 1.24 | 415,777 (2) 350 
1904___.._....-.-----------------| 278, 659, 689 305, 397, 001 1.10 | 487,832 4, 650 386 

1905....._..-.-------------------| 315, 062, 785 334, 658, 294 1.06 | 460, 629 5, 060 417 
1906.....-...-.-------.----------| 342, 874, 867 381, 162, 115 1.11 478, 425 4, 480 451 
1907_...._-.-.-------------------] 394, 759, 112 451, 214, 842 1.14 513, 258 4, 550 473 
1908__.......--..-----------------| 332, 573, 944 374, 135, 268 1.12 516, 264 4, 730 482 
1909_....._..-.---..-----.-------| 379, 744, 257 405, 486, 777 1.07 | 548,152 5, 775 510 

1910__.-.-.....---.--------------| 417, 111, 142 469, 281, 719 1.12 555, 533 5, 818 538 
1911__.._-._-.-.---.-------------} 405, 907, 059 451, 375, 819 1.11 549, 775 5, 887 538 
1912.._.---_....-----.-.-.-------| 450, 104, 982 517, 983, 445 1.15 548, 632 5, 747 566 
1913__....._-.-.-.---------------| 478, 485, 297 565, 234, 952 1.18 | 571,882 5, 776 577 ‘ 
1914_.__._-.------------------| 422, 703, 970 493, 309, 244 1.17 583, 506 5, 592 608 

1916__..._-_....---.-.----..-----| 442, 624, 426 502, 037, 688 1.13 | 557, 456 5, 502 610 
1916___.__-_....-----------------] 502, 519, 682 665, 116, 077 1.32 561, 102 5, 726 613 
1917___.__-.....-----------.-----| 551, 790, 563 1, 249, 272, 837 2. 26 603, 143 6, 939 636 
1918__..__-._._.----.------------] 579,385, 820 1, 491, 809, 940 2. 58 615, 305 8, 319 650 
1919 _.-..-.....-..--------------]| 465, 860, 058 1, 160, 616, 013 2.49 | 621,998 8, 994 669 

1920__...._.-..-...--------------| 568, 666, 683 2, 129, 933, 000 3.75 639, 547 8, 921 725 
1921_._.._____._---.-_-----.-----| 415, 921, 950 1, 199, 983, 600 2. 89 663, 754 8, 038 781 
1922.____.__...--.----.----------] 422, 268, 099 1, 274, 820, 000 3.02 | 687,958 9, 299 832 
1923_._._-.._-......-.-----------| 564, 564, 662 1, 514, 621, 000 2. 68 704, 793 9, 331 885 
1924___..._._.....-----.---------| 483, 686, 538 1, 062, 626, 000 2.20 | 619, 604 7, 586 792 

1925..._.___-...-----------------| 520,052, 741 1, 060, 402, 000 2. 04 588, 493 7, 144 748 
1926_...........-----------------] 573, 366, 985 1, 183, 412, 000 2.06 | 593, 647 7,177 747 
1927_._..__._--.---.-..----------| 517,763, 352 1, 029, 657, 000 1,99 593, 918 7, 011 759 
1928 .___....-...-----------------] 500, 744, 970 933, 774, 000 1.86 | 522,150 6, 450 691 
1929_.__...__...-.---------------| 584, 988, 593 952, 781, 000 1.78 | 502,993 6, 057 679 

1930__....-.--.------------------] 467, 526, 299 795, 483, 000 1.70 | 498, 202 5, 891 700 : 
193]1__..-....-------------.---.--] 382, 089, 396 588, 895, 000 1.54 |} 450, 213 5, 642 669 
39382__...-..-..------------~.------1 309, 709, 872 406, 677, 000 1.31 406, 380 5, 427 §94 
1933__..-..-...----------.~-------| 333, 630, 533 445, 788, 000 1, 34 418, 703 §, 555 559 
1934.........-------------.------| 359, 368, 022 628, 383, 000 1.75 | 458,011 6, 258 565 

1935_.......-.----------.-------.] 372,373, 122 658, 063, 000 1.77 | 462, 403 6, 315 582 * 
1936__._.....--.--------.-------.]| 489, 087, 903 770, 955, 000 1.76 | 477, 204 6, 875 618 
19387_........----------------.--.] 445, 531, 449 864, 042, 000 1.94 | 491, 864 6, 548 646 
19388__......-..----------------.-| 348, 544, 764 678, 653, 000 1.95 441, 333 5,777 602 
1989_......-.-.-..-----------..--] 394, 855, 325 728, 348, 366 1.84; 421,788 5, 820 621 

1940...__.-_.....--------..-----.| 460, 771, 500 879, 327, 227 1.91 439, 075 6, 324 639 
1941___......--...---.-.-..-----.| 514, 149, 245 1, 125, 362, 836 2.19 | 456, 981 6, 822 666 
1942__....---....------..-------.] §82, 692, 937 1, 373, 990, 608 2.36 | 461,991 6, 972 663 
1943_.....-..-.----.-.-.-...-.-..] 590,177, 069 1, 584, 644, 477 2. 69 416, 007 6, 620 626 
1944... 222-2... -_--...] 619, 576, 240 | 1, 810, 900, 542 2.92 | 393,347 6, 928 624 

1945._....--.-.--------..-.--..-.| 577,617,327 | 1, 768, 204, 320 3.06 | 383,100 7, 033 - 620 
1946. ...-------.------.-.......--| 533, 922,068 | 1, 835, 539, 476 3. 44 | 3 396, 434 7, 333 699 
1947__....-----.----.-.----.-.---] 680, 623, 722 | 2, 622, 634, 946 4.16 | 3 419, 182 8, 700 755 

ee SS 7S re a 

1 Figures on value and value per ton for 1890 to 1936, inclusive, and 1939, exclude selling expense. Figures 
for other years include selling expense. 

3 Data not available. 
3 Average number of men working daily.
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TABLE 13.—Growth of bituminous-coal and lignite-mining industry in the United 
States, 1890-1947—-Continued | 

Average num- 
ber of days lost | Net tons per P ercent of under- Percent of total 
on account of man— er Onioe production— 

Average strikes— 
number jo —____. Year of days > > 

worke er er . 
man | man | Per | Per Cut by Meohan- ee | Mined 

ployed strike day | year | chines4| loaded | cleaned §| stripping 

1890......-.-..-..- 226 (?) (?) 2. 56 579 (?) (2) (?) (2) 
1891__...-..-..---- 223 (?) () 2. 57 573 5.3 (?) (?) (?) 
1892_._.........-_- 219 (?) (2) 2.72 596 (?) (?) (3) (3) 
1893__......-...--- 204 (?) ) 2. 73 557 (?) (2) (?) (2) 
1894___--.-- eee 171 | (2) (2) 2. 84 486 (2) (2) (?) () 

1895___...--------- 194} (2) (?) 2. 90 563 (2) (2) (2) (2) 
1896__......-.----- 192 (?) (2) 2. 94 564 11.9 (2) (2) (?) 
1897_._-_---.-_----_- 196 (2) €)) 3. 04 596 15.3 (2) (2) (4) ° 
1898__...._.--.----- 211 (2) (2) 3. 09 651 19, 5 (?) ©) (?) 
1899_.._.-.-..---.. 234. 8 46 3. 05 713 22.7 (2) (2) (?) 

1900_...--.---.-.-- 234 5 43 2. 98 697 24.9 (?) (2) (2) 
1901....--.-----2 ee 225 2 35 2. 94 664 25.6 (?) (2) (?) 
1902_..._...-------] 230 7 44 3. 06 703 26. 8 (2) (2) (?) 
1903_...-..-_..----- 225 3 28 3. 02 680 27.6 (?) (2) (2) 
1904. _......-.---.- 202 8 44 3.15 637 28. 2 (?) (?) (2) 

1905_..--_-_____..- 211 2 23 3. 24 684 32.8 (2) (?) (?) 
1906_......-.----.- 213 28 63 3. 36 717 34.7 () 2.7 (?) 
1907__..-.--2 ee 234 1 14 3. 29 769 35. 1 (?) 2.9 (2) 
1908___.. 2-22 le 193 ll 38 3. 34 644 37.0 (7) _ 3.6 (2) 
1909._...---.-..._- 209 1 29 3. 34 699 37. 5 (?) 3.8 (?) 

1910......-.-_____- 217 35 89 3. 46 751 41.7 (2) 3.8 (?) 
1911_..----- 211 2 27 3. 50 738 43.9 (2) (?) (?) : 
1912.__..- 2 223 10 35 3. 68 820 46.8 (2) 3.9 (2) 
1913___---.-2 ee 232 4 36 3. 61 837 50. 7 (?) 4.6 (2) 
1914..-- 0. 195 19 80 3. 71 724 51.8 (?) 4.8 0.3 

1915__-...--- Lee 203 4 61 3. 91 794 55.3 (2) 4.7 6 
1916__..-_...._... 230 4 26 3. 90 896 56. 9 (2) 4.6 .8 
1917__-.- 2 243 4 17 3.77 915 56. 1 (2) 4.6 1.0 
1918... 222 le 249 1 7 3. 78 942 56. 7 (?) 3.8 1.4 
1919__.-- 195 25 37 3. 84 749 60. 0 (2) 3.6 1.2 

1920__..-2-2-2 Le 220 6 22} 4.00 881 60. 7 (?) 3.3 1.5 
1921_.. 2 149 3 23 4, 20 627 66. 4 (?) 3.4 1.2 
1922_..-- 2k 142 78 117 4, 28 609 64.8 (2) (2) 2.4 
1923_......-- 2. 179 2 20 4,47 801 68. 3 0.3 3.8 2.1 
1924.2 171 7 73 4. 56 781 71.5 .7 (2) 2. 8 

1925__..... 2-2 195 2 30 4, 52 884 72.9 1.2 (2) 3.2 
1926.-...-..- 22 215 1 24 4. 50 966 73.8 1.8 (?) 3.0 
1927___... ie 191 45 153 4. 55 872 74.9 3.3 5.3 3.6 
1928__... 2.2L. 203 8 83 4.73 959 76. 9 4.5 5.7 4.0 
1929... 2 219 (6) 11 4.85 | 1,064 78. 4 7.4 6.9 3.8 

1930_..-2-- a8 187 2 43 5. 06 948 81.0 10. 5 8.3 4.3 
1931.22 le 160 3 35 §. 30 849 83. 2 13.1 9.5 5.0 
1932. _......---._- 146 19 120 5. 22 762 84.1 12.3 9.8 6.3 
1933__.....----.-.- 167 9 30 4. 78 797 84.7 12.0 10. 4 5.5 
1934___..-.....-__ 178 3 15 4. 40 785 84.1 12.2 11.1 5.8 

. 1935__...--------_- 179 | (2) (2) 4,50 805 84. 2 13.5 12.2 6.4 
1986__....---.----- 199 2 21 4, 62 920 84. 8 16.3 13.9 6. 4 
1937....---- 228k 193 (2) (2) 4.69 906 (?) 20. 2 14.6 7.1 
1938_....._-.---.-.. 162 1 13 4. 89 790 87. 5 26. 7 18, 2 8.7 
19389_... 2-2 L 8 178 25 36 5. 25 936 87.9 31.0 20.1 9. 6 

1940_....-------_- 202 1 8 5.19 | 1,049 88. 4 35. 4 22. 2 9.4 
1941__..-- Le 216 20 27 5.20 | 1,125 89.0 40.7 22.9 10.7 
1942... - ee 246 1 7 5.12 1, 261 89. 7 45. 2 24. 4 11.5 
19438_...---2----e 264 (2) (2) 5. 38 1, 419 90. 3 48.9 24. 7 13. 5 
1944... ee 278 (2) (2) 5.67 | 1,575 90. 5 §2. 9 25.6 16.3 

1945__._.__--_---_. 261 (2) (2) 5.78 | 1,508 90.8 56.1 25.6 19.0 
1946___._.____-.-.. 214 (2) (2) 6.30 | 1,347 90. 8 58. 4 26. 0 21.1 

1947_-------- none) AT) 6 42 1 508 90.0 0 Td 
2 Data not available. . 
4 Percentages for 1890 to 1913, inclusive, are of total production, as a separation of strip-mine and under- 

ground production is not available for those years. 
5 For 1906 to 1926, inclusive, these percentages are exclusive of coal cleaned at central washeries operated 

by consumers; after 1926, when data became available on the tonnage cleaned by consumer-operated plants, 
the percentages include the total tons cleaned at the mines and at consumer-operated washeries. 

6 One-half day or less.



TABLE 14,—Growth of strip mining at bituminous-coal and lignite-mines in the United States, 1914-47 __ 

Production (thousands of net | percent of | Average tons per man per day | Average value per ton, f. o. b. Number 
y total pro- N umber of power 

ear duction . . of strip | shovels 
Strip Under: Total all| mined by | Strip Under: Total all| Strip Under. Total all| mines | and drag- 

mines eines mines j stripping | mines! eines » | mines | mines! eines 2 | mines | lines 

1914___.. eee 1,281 | 421,423 | 422,704 | 0.3 5.06} 3.71 3. 71 (8) (3) $1.17 435 48 

1916. ee eee ee 2,832 | 439,792 | 442, 624 .6 5.81 3. 90 3. 91 $1.18 $1.13 1.13 460 87 
1916_..-...-------.----- eee eee 3,933 | 498,587 | 602, 520 8 6. 67 3. 88 3. 90 1. 51 1.32 1.32 479 lll 
1917___....--------.-------------- eee ee 5, 790 546, 001 551, 791 1.0 6. 52 3. 75 3.77 2. 34 2. 26 2. 26 4126 182 @Q 
1918_._..-----~.----- eee eee 8,288 | 671,098 | 579, 386 1.4 6. 81 3. 76 3. 78 2. 54 2. 58 2. 58 4165 276 © 
1919... eee 5,635 | 460,225 | 465, 860 1,2 6. 21 3. 82 3. 84 2. 33 2. 49 2. 49 4 168 2370 

1920._..-.---..--.----.----- eee eee eee 8,860 | 559,807 | 568, 667 1.5 7. 20 3. 97 4.00 4,12 3. 74 3. 75 4174 312 
1921__.....-2--- ~~~. eee ee 5,057 | 410,865 | 415, 922 1.2 8. 28 4,18 4, 20 2. 87 2. 89 2. 89 4155 279 
1922___......-----.----------.---------------------| 10,209 | 412,059 | 422, 268 2.4 8.09 4, 24 4, 28 3.07 3. 02 3. 02 272 379 ot 
1923_......-.-------------~--------.---------------| 1, 940 | 552,625 | 564, 565 2.1 9. 32 4, 43 4. 47 2.31 2. 69 2. 68 263 442 
1024. 2 ee een ee eee ene eee 13, 607 | 470, 080 483, 687 2.8 9. 91 4. 50 4. 56 2. 00 2. 20 2. 20 234 420 

1925__....-.-.-----.~---------- 2-2 eee eee eee 16, 871 508, 182 520, 053 3.2 11.18 4,45 4, 52 1, 84 2. 05 2. 04 227 389 d 
1926._...-.--.----.-.-----.~------- eee eee eee 16, 923 556, 444 573, 367 3.0 11.13 4, 42 4. 50 1.89 2.07 2. 06 237 410 
1927_..-.-.--------~---~---- eee ene 18, 378 499, 385 617, 763 3.6 11. 06 4.47 4. 55 1. 90 1.99 1.99 255 455 B 
1928__....---..---.------ ene en ne nee een 19, 789 480, 956 500, 745 4.0 13. 02 4.61 4.73 1. 69 1. 87 1. 86 250 4145 Oo 
1929_..-.---------.---------~----------------------| 20, 268 | 514,721 | 534, 989 3.8 14. 08 4,73 4,85 1. 57 1.79 1. 78 200 | 411 ct 

1930._..-...-------------------~-------------------| 19, 842 | 447,684 | 467, 526 4.3 16. 21 4, 93 5. 06 1. 54 1.71 1. 70 218 344 
1931_.........-----.--------- eee eee eee 18,9382 | 363,157 | 382,089 5.0 17. 68 5.12 §. 30 1. 51 1. 54 1. 64 235 314 
1932. ....--.---- ne nnn een nee ne een ee 19, 641 290, 069 309, 710 6.3 16. 95 4,99 5. 22 1.32 1.31 1.31 255 332 B 
1033_....---.---------------~--------- ee ---e-----| 18, 270 | 315,360 | 333, 630 5.5 13. 59 4. 60 4,78 1. 33 1.34 1.34 289 339 ly 
1984_.--.2-.---- eee ----| 20, 790 | +338, 578 | 359, 368 5.8 13. 28 4, 23 4, 40 1. 49 1.76 1. 75 344 458 

1985.....-.----------------- 6 -----| 28, 647 | 348, 726 | 372,378 6.4 12. 01 4,32 4, 50 1. 47 1.79 1.77 368 507 ss 
1936. ....--------------------------~---------------| 28,126 | 410,962 | 439, 088 6.4 13. 91 4,42 4, 62 1. 49 1.77 1. 76 381 562 
1987. ..-.------------------- +e -----------| = 31, 751 | 418,780 | 445, 531 7.1 ) (8) 4,69 (3) (3) 1.94 449 (3) A 
1988._...---------- oe ee nn ee eee 30,407 | 318,138 | 348, 545 8.7 15. 00 4, 60 4.89 (3) (8) 1.95 465 737 
1939__-.-.-.-------------------- eee --------| 87,722 | 357,183 | 394, 855 9.6 14. 68 4. 92 5, 25 1. 49 1,88 1. 84 537 914 =| 

1940._.-..-.------.------- oe eee 43,167 | 417,604 | 460, 771 9. 4 15. 63 4, 86 5. 19 1. 56 1, 94 1.91 638 1, 071 
1941. _--2- eee ee----| 55,071 | 459,078 | 514, 149 10. 7 15. 59 4, 83 5. 20 1.79 2. 23 2.19 769 1, 321 
1942__...-.------------------ +--+ --------| 67, 208 | 515,490 | 582, 693 11.5 15. 52 4,74 5.12 1.90 2. 41 2. 36 834 1, 438 
1943___._-..------. ~~ --------| 79, 685 | «510,492 | 590,177 13. 5 15. 15 4, 89 5. 38 2. 28 2.75 2. 69 1, 004 1, 839 
1044... --------| 100, 898 | 518,678 | 619, 576 16.3 15. 89 5. 04 5. 67 2. 48 3. 01 2. 92 1, 240 2, 312 . 

1945__-----.2------------ eee --------| 109, 987 | 467,630 | 577,617 19.0 15. 46 5. 04 5. 78 2. 65 3. 16 3. 06 1, 370 2, 439 
1946. __._--.---------------- eee ---| 112, 964 420, 958 533, 922 21.1 15. 73 §. 43 6. 30 2. 87 3. 59 3. 44 1, 445 2, 744 
1947_..------------- eee e--| 189,395 | 491, 229 630, 624 22.1 15, 93 5. 49 6. 42 3.47 4,35 4.16 1, 750 3, 254 

1 Includes power strip pits proper and excludes horse stripping operations and mines combining stripping and underground in the same operation for the years 1914-42, inclusive. 
The years 1943-47, inclusive, include data on all strip mines. : DD 

? Computed by deducting ‘Strip mines” data from “Total all mines.” co 
3 Data not available. ‘ Exclusive of horse stripping operations. Oo



TABLE 15.—Growth of mechanical loading at underground bituminous-coal and lignite mines in the United States, 1923-47 Ss 

{Production in thousands of net tons] 

Underground production mechanically loaded | 

a | Number of mechanical loading units in actual use 

Loaded by machines Handled by conveyors Total Percent of 

I A I I I I under- under- | ———- 

Year Conveyors Total | ground {8 ound pro- Conveyors 
equipped mechan- | produc- mechanic- equipped . 

Mobile Seorap- with duck- Pit-car Hand ically tion llv loaded Mobile Serap- with duck-. Pit-car Hand Total 
loading on bills or Total |ioaders | loaded | Total | loaded any loading ome bills or_ | joagers|_ loaded all 

machines other self- conveyors machines; ~ other self- conveyors] types 
loading loading i 
heads heads a 

1923..........--| @) (1) (1) (1) (1) (1) (1) 21,880 | 552, 625 20.3 a (1) (1) (1) (1) (1) eu 
1924....-....---|  @) (1) (1) (1) (1) Q | Q 23,496 | 470,080 2.7 1) (1) (1) (1) () (4) a 

1925.......-----|  @) (1) (1) (1) (1) (1) (1) 26,243 | 503, 182 21.2] (1) (1) (1) (1) (1) (1) a 
1926...___...--- 7,786 | 1, 554 682 10, 022 523 (1) (1) 210,545 | 556, 444 21.8 295 133 27 (1) ) (4) ~ 
1927_____..-..-- (1) (1) (1) (1) (1) (?) (1) 16, 500 | 499, 385 3.3 (4) (1) (1) (4) -(@) (1) res] 
1928_______- Loe 11, 811 1, 548 1, 200 14,559 | 4,117 2,883 | 7,000 21,559 | 480, 956 4.5 397 130 82 | 1,040 (1) (1) > 
1929_______.__. 16, 432 1, 550 1, 309 19, 291 | 14,979 3, 592 | 18, 571 37, 862 514, 721 7.4 488 126 99 2, 621 () (4) bo 

19380. _-.2- 2 eee 20, 073 1, 637 1, 628 23, 338 | 19, 116 4,528 | 23, 644 46,982 | 447, 684 10. 5 645 150 140 2, 876 (4) (4) w 
1981... Le 19,407 | 1,471 1, 811 22, 689 | 19,172 5, 701 | 24, 873 47, 562 | 363, 157 13.1 583 146 165 | 3,428 () (1) oO 
1982_.__... ._-- 14,825 |} 1,132 1, 630 17, 587 | 12, 590 5, 640 | 18, 230 35, 817 | 290, 069 12.3 548 128 159 | 3,112 () ¢3) nh 
1983__.._-.____.- 17, 865 991 1, 656 20, 512 | 11, 413 5, 896 | 17, 309 37, 821 | 315, 360 12.0 523 93 132 | 2,453 §25 3,726 ~ 
1984............| 20,750 | 1,004 2, 082 23, 836 | 11, 089 6, 508 | 17, 597 41,433 | 338, 578 12. 2 534 119 157 | 2,288 574 3,672 

1985__..._____-- 24,675 ; 1,118 2, 595 28, 388 | 11, 098 7,691 | 18, 789 47,177 | 348, 726 13. 5 657 78 179 | 2,098 670 3, 682 ~ 
1986.....-..-.--} 40,970 | 1,273 3, 240 45, 483 | 10, 538 10, 956 | 21, 494 66,977 | 410,962 | | 16.3 980 106 234 | 1,851 936 4,107 oo 
1987........---- (?) (1) (1) (2) (1) (?) () 83, 500 | 413, 780 20.2. (4) (1) (!) (4) (4) (1) 
1938.-.........-.| 67,824 | 1,031 4, 248 63,103 | 5, 653 16, 337 | 21, 990 85,093 | 318, 138 26. 7 1, 405 117 346 | 1,392 1, 526 4, 786 
1989.._....-...-| 76,442 | 1,007 6, 759 84,208 ; 5,038 21,466 | 26,504 | 110,712 | 387, 133 31.0 1, 573 131 559 873 1, 834 4, 970 

1940...--......-| 100,962 | 1,255 10, 362 | 112,579 | 3,979 31, 312 | 35, 291 147,870 | 417,604 35. 4 1, 720 116 656 697 2, 263 5, 452 
1941____........| 126,478 | 1,290 14,918 | 142,686 | 3, 447 40, 5384 | 43,981 | 186,667 | 459,078 40.7 1, 985 109 788 | 607 2, 807 6, 296 
1942.._..........| 160,301 | 1, 405 20, 683 | 182,389 | 3,252 47, 262 | 50,614 | 232,903 | 515, 490 45.2 2, 301 93 1, 062 481 3, 041 6, 978 
1948__.._.......-] 179,008 | 1,349 22,917 | 203,274 | 2,669 43, 862 } 46,531 | 249,805 | 510, 492 48.9 2, 525 83 1, 226 321 3, 191 7,346 
1944__..........| 202,875 | 1,341 23,164 | 227,380 | 1,835 44,974 | 46,809 | 274,189 | 618, 678 §2.9 2, 737 87 1, 331 241 3, 236 7, 632 

1946............| 198,668 | 1, 252 21,506 | 221, 426 986 40,100 | 41,086 | 262,512 | 467,630 56.1 2, 950 87 1, 383 142 3, 385 7, 947 
1946_...-......-| 186, 975 917 19,678 | 207, 570 623 37,148 | 37,771 | 245,341 | 420, 958 58.3 3, 200 75 1, 621 93 3, 470 8, 359 
1947__._.--......] 229, 836 854 21,921 | 252, 611 353 45,193 | 45,546 | 298,157 | 491, 229 60. 9 3, 569 67 1, 531 71 3, 979 9, 217 

re SS SSP gS SSS SSS Sst ifs sr SSS ss ets TS Ses Ss os SS STS Si FT es sie es neesggentsmens 

1 Data not available. ? Exclusive of tonnage “Handled by conveyots.”
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TABLE 16.—Number of mines, production, value, employment, days active, man-days, and output per day at bituminous-coal and lignite 
mines in the United States, by States,in 1947 

{Exclusive of mines producing less than 1,000 tons] 

Disposition of coal produced (net tons) Average nam per men working : 

Aver- 
Hauled by Aver- | Surface age Aver a 

Num- Loaded at truck to a _ num- | Number 8 OS 
‘ ge - tons State ber of | “Haine di- railroad value ber of | of man- er > 

active | ncctiy into | siding for a | days days pan 
mines ailvond shipment | Shipped Used at Total ton 9 | Under- Total mines worked er ) 

cars or by railand } by truck mines ! quantity ground| In All were a 
ner to water- strip | ofhers active v es) 
barges way for | pits he 

8 shipment | CG 
by water ie 

Alabama............-.--..-----.--- 406 | 15, 437,298 | 1,410,536 | 1,490,049 710, 342 | 19,048,225 | $5.48 | 16,368 652 | 3,398 | 20, 418 245 | 65,004, 744 3. 81 2 
Alaska...-..-...-2-2--.-2----2-- 4 822, 306 |..-.------.- 36, 558 2, 356 361, 220 7.07 161 25 75 261 313 81, 712 4, 42 cq 
Arizona.___-...---..--.------------ 4 |_.-___ ~~~] ---------- 10,060 |.-....----.- 10, 060 4,61 26 |_...---. 7 33 123 4,049 2. 48 wm 
Arkansas..........---..---.-------- 63 1, 517, 197 225, 728 122, 804 5, 220 1, 870, 949 6. 67 1, 668 342 412 | 2,422 185 448, 330 4,17 
Colorado. we ee eee eee eee 178 | 4,339, 754 420, 120 1, 429, 065 169,165 | 6,358, 104 4.538 | 4,703 55 1,227 | 5,985 208 1, 244, 746 5.11 
Georgia._.....---------.----------- 2 7,119 |-. epee 164 7, 283 5. 40 39 8 10 57 37 2, 121 3. 48 B 
Hinois_..-.......---220- 2. eee 260 | 58, 247, 416 1, 668, 862 | 6, 786,040 1, 157, 693 | 67, 860,011 3.15 | 21, 581 1,866 | 7,974 | 31,421 236 | 7,425, 236 9. 14 og 
Indiana...............-..----------| 108 | 22, 509, 109 352, 280 | 2,049, 429 538, 279 | 25,449,097 | 3.22] 5,158 | 2,084 | 2,500| 9,742 236 | 2,297,530 | 11.08 
Towa....----.------------ oe eee 120 492, 163 302, 074 883, 446 6,372 | 1,684,055 3.82 | 1,378 219 315 1, 912 180 344, 977 4.88 
Kansas......-..--.---------------- 59 | 2,366,063 120, 655 205, 392 52,424 | 2,744, 534 3.34 600 454 407 | 1,461 216 315, 249 8.71 t& 

| Kentucky.........-.-..------------| 2,610 | 60,883, 190 | 11,411,972 | 11,341, 494 604, 026 | 84,240,682 | 4.42 | 51,908 | 1,938 | 10,905 | 64,751 215 | 13, 899, 490 6.06 
Maryland.............-.-----------| 118 | 1,259,975 262, 870 519, 231 9,206 | 2,051,282 | 4.80] 1,459 359 395 | 2,213 191 423, 124 4.85 A 
Michigan__...._...-22-2-----___ ee 1 jie eee eee 12, 583 1, 430 14,013 7. 68 27 |_--..--- 6 33 204 6, 732 2.08 3 
Missouri_..-.-..--.--2..----------.- 82 | 3,419, 953 50, 385 761, 688 4,401 | 4, 236, 427 3.33 787 555 561 1, 903 203 387, 157 10.94 fg 

Montana: 
Bituminous..._..-...--- -.-2-- 20 | 3,019, 292 41, 416 66, 825 11,688 | 3,139, 221 2. 04 545 90 265 900 214 192, 687 16, 29 
Lignite...........--2 222 8 |__---.-.----|--.-.------- 38, 469 200 38, 669 2. 90 28 2 7 37 185 6, 859 5. 64 

Total, Montana_-.-.__...._.- 28 | 3,019, 292 41, 416 105, 294 11,888 | 3,177, 890 2.05 573 92 272 937 213 199, 546 15. 93 
New Mexico___.-...-.-..--.----_-- 24 1, 301, 904 27, 880 72, 479 40, 947 1, 443, 210 4. 52 917 |_-..---- 247 1, 164 231 268, 468 5. 38 
North Dakota (lignite)_...-...._... 46 | 2,228,163 |..----.-__.- 458, 278 73, 421 2, 759, 862 1, 92 154 279 247 680 255 173, 735 15. 89 
Ohio__._.....------------ eee 586 | 27,861,436 | 2,725,644 | 6,764, 753 196, 371 | 37, 548, 204 3.50 | 138,243 | 8,280 | 4,064 | 20, 587 220 | 4,532, 135 8, 28 
Oklahoma. ......-.-..---.--------- 70 2, 979, 890 286, 500 143, 707 10, 466 | 3, 420, 563 4.41 1, 257 528 647 | 2,382 208 484, 553 7.06 
Pennsylvania....--.-.---.-------.-| 2,171 |104, 704, 436 | 16, 556, 526 | 16,316,208 | 9, 502, 126 |147, 079, 296 4.23 | 76,219 | 10,512 | 16,909 |103, 640 239 | 24,720,918 5. 95 
South Dakota (lignite) ......-._._-_- 4 |..-.-.--..-- 420 14, 158 40 14, 618 2, 44 2 ll 2 15 176 2, 634 5. 55 tS 

See footnotes at end of table. oO



TABLE 16.—Number of mines, production, value, employment, days active, man-days, and output per day atibituminous-coal and lignite tS 
mines in the United States, by States, in 1947—Continued oS 

{Exclusive of mines producing less than 1,000 tons] 

Disposition of coal produced (net tons) Average mary men working 

| — Aver- Aver- 
Hauled by Aver- Surface age ave 

Num- truck to _. num- | Number g 
Loaded at : age ne tons 

ber of : : railroad ber of of man- State . mine di- eae value per 
active rectly into siding for er days days man 
mines railroad shipment | Shipped Used at Total ton , | Under- Total mines worked |. er 

cars or by rail and| by truck mines ! quantity ground In All were ds Ks 
river to water- stp others active y 5 

“ way for pits 
barges shipment : ei 

by water mo 
a a 

Tennessee_.....--.------.------ eee 131 5, 343, 200 392, 142 469, 485 53, 656 | 6, 258, 4&3 $4. 77 5, 245 144 996 | 6,385 209 1, 333, 810 4.69 
Texas (lignite)____.........-__-___- 1 60, 504 {--_---------|.----------.].----------- 60, 504 .98 |... 18 |... 15 240 3, 600 16. 81 Hd 
Utah... ee 44 | 6,860, 245 129, 499 277, 178 161, 777 7, 428, 699 3.93 | 3,101 |__-_-----] 1,101 4, 202 253 1, 061, 384 7.00 = 
Virginia__...........--------------- 267 | 16, 636,728 | 2,787,054 260, 691 486, 326 | 20, 170, 799 4,83 | 13, 409 326 | 2,397 | 16,132 251 | 4,054, 885 4, 97 
Washington_-..-.-..---- 22.222 ee 39 779, 680 71, 381 241, 998 24, 867 1, 117, 926 §. 99 840 97 342 1, 279 238 303, 967 3. 68 bd 
West Virginia...........-.---.-----] 1,227 |157, 982,038 | 9, 504,957 | 4,948,147 | 3, 721, 437 |176, 156, 579 4.48 | 87,404 | 5,745 | 21,785 |114, 934 246 | 28, 255, 515 6, 23 bd 
Wyoming._.._ 22 47 | 7, 747, 845 28, 606 139, 047 135, 649 | 8,051, 147 3.37 3, 142 197 929 | 4,268 238 1,017,077 7. 92 Oo 

Grand total...-......-.------| 8, 700 |508, 306, 904 | 48,777, 507 | 55, 859, 262 | 17, 680,049 630, 623, 722, | 4.16 ia 369 | 29, 783 : 78, 030 |419, 182 234 98, 297, 424 6. 42 e 

een eee na ee ne 
Ne 

1 Includes coal used by mine employees, taken by locomotive tenders at tipple, used at mine for power and heat, coal transported from mine to point of use by conveyor or tram, ‘T 
coal made into beehive coke at mine and all other uses at mine. . m 

2 Value received or charged for coal f. o. b. mine, including selling cost. (Includes a value for coal not sold but used by producer, such as mine fuel and coal eoked {not enke] oO 
as estimated by producer at average prices that might have heen received if such coal had been sold commercially.)
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PRODUCTION BY WEEKS AND MONTHS 

TABLE 17.—Bituminous-coal and lignite production (final figures) in the United 
States in 1947, with estimates by weeks 

| Average Average Num- ’ Num- 
Produc- | ber of produc Produc- | ber of produc: 

Week ended— | tion (net | work- workin Week ended— | tion (net | work- | @ ene 
tons) ing | day (net tons) ing day (net 

days tons) , days tons) 

Jan. 4........_..--| ! 6, 959, 000 13.1 | 2 2,286,000 |} July 19......._....] 12,391, 000 6 2, 065, 000 
Jan. 11_._.__....--| 14, 046, 000 | 6 2, 341, 000 |} July 26._...._._.._| 12, 016, 000 6 2, 003, 000 
Jan. 18_...--------| 13, 547, 000 6 2, 258,000 || Aug. 2_...-.---.--| 11, 911, 000 6 1, 985, 000 
Jan. 25_...._....--| 18, 477, 000 6 2, 246,000 || Aug. 9.___-.______]| 12, 017, 000 6 2, 003, 000 
Feb. 1______------| 14, 099, 000 6 2, 350, 000 |} Aug. 16_..._.__._.| 11, 944, 000 6 1, 991, 000° 
Feb. 8_.....-.-.--.| 12, 778, 000 6 2, 130,000 |} Aug. 23.._...._....}] 12, 212, 000 6 2, 035, 000 
Feb. 15.._..-....-| 12, 802, 000 6 2, 134,000 |} Aug. 30....___._._| 12, 243, 000 6 2, 041, 000 
Feb. 22___..--._-.| 138, 557, 000 6 2, 260, 000 {| Sept. 6._....__._._| 10, 942, 000 5 2, 188, 000 
Mar. 1._._..--.---| 13, 122, 000 6 2, 187,000 |} Sept. 13.._.___..-_]| 12, 841, 000 6 2, 140, 000 
Mar. 8._....------| 13, 039, 000 6 2, 173, 000 |} Sept. 20_..____.._._] 12, 466, 000 6 2, 078, 000 
Mar. 15.....-.----} 13, 648, 000 6 2, 275, 000 |} Sept. 27_........-.| 12, 530, 000 6 2, 088, 000 
Mar, 22_........--| 13, 159, 000 6 2, 193, 000 || Oct. 4......._.._-.| 12, 478, 000 6 2, 079, 000 
Mar. 29..._.-.----| 12, 411, 000 6 2, 069, 000 |} Oct. 11._._..._....] 13, 080, 000 6 2, 180, 000 
Apr. 5......--.---| 4,098, 000 5 819, 000 || Oct. 18._._._..._..] 12, 972, 000 6 2, 162, 000 
Apr. 12._...--..--| 7, 309, 000 6 1, 218,000 |} Oct. 25._.._..___-_] 12, 965, 000 6 2, 161, 000 
Apr. 19.._..-..-..| 18, 077, 000 6 2,180,000 || Nov. 1-__.......--] 18, 178, 000 6 2, 196, 000 
Apr. 26.......---.| 13, 063, 000 6 2, 177,000 || Nov. 8....._--_...| 13, 132, 000 6 2, 189, 000 
May 3__..-...---.| 12, 744, 000 6 2, 124,000 || Nov. 15_....-.._-_| 12, 925, 000 5.8 | 2, 228, 000 
May 10_..-.....-.; 18, 295, 000. 6 2,216, 000 || Nov. 22_._._-...-.] 18, 636, 000 6 2, 273, 000 
May 17__.._-.----|. 18, 098, 000 6 2, 182,000 || Nov. 29_..-...._-_}| 12, 287, 000 5 2, 457, 000 

7 May 24___.....---| 13, 005, 000 6 2,168,000 || Dec. 6..-.--------| 13, 377, 000 6 2 230, 000 
May 31_._....-.--| 12, 230, 000 5.5 2, 224,000 |} Dee. 13___....._--| 18, 652, 000 6 2, 275, 000 
June 7....-...----| 18, 593, 000 6 2, 266, 000 || Dec. 20_._....-__.| 18, 262, 000 6 2, 210, 000 
June 14__....._...| 12, 825, 000 6 2, 138,000 |} Dec. 27_.....-._..-| 8, 565, 000 5 1, 713, 000 
June 21___._._..-.| 13, 082, 000 6 2, 180, 000 |! Jan. 3, 1948.______| 1 6, 996, 000 13 2 2, 248, 000 
June 28__.........| 8, 284, 000 6 1, 381, 000 —_—_— |—“—- ————— 
July 5._...-.-.....| 2,012, 000 5 402, 000 || . Total_.....-/630, 624,000 | 306.4 | 2,058,000 
July 12_.......--.-| 6, 262, 000 6 1, 044, 000 

1 Figures represent output and number of working days in that part of week included in the calendar 
year shown. ‘Total production for the week ended Jan. 4, 1947, was 11,661,000 net tons; week ended Jan. 3, 
1948, 11,689,000 net tons. 

2 Average daily production for entire week and not for working days in calendar year shown. 

TABLE 18.—Bituminous-coal and lignite production (final figures) in the United | 
States in 1947, with estimates by months 

| | | 
1947 1947 

Average | . Average Num- Num- 
Month Produc- | ber of produc: Month Produc- | ber of proane. 

tion (net | work- workin tion (net | work- | Corking 
tons) ing day (net tons) ing day (net 

days tons) days tons) 

January.......---} 60, 113, 000 26.1 2, 303, 000 {} August. ..........] 51, 822, 000 26 1, 993, 000 
February--..--.---| 52, 420, 000 24 2, 184,000 {| September......_-] 53, 369, 000 25 2, 135, 000 
March.._.......--| 56, 499, 000 26 2, 173, 000 || October_..........] 58, 366, 000 27 2, 162, 000 
April__......__.--] 42,015, 000 25 1, 681, 000 || November-_.._-_.-}| 538, 692, 000 23.8 2, 256, 000 
May.-.-.-.--------| 57, 506, 000 26.5 | 2,170,000 || December... .--.-| 55, 852, 000 26 2, 148, 000 
June..----.-------| 48,323,000 | 25 1, 933, 000 $$$ |__| 
July........-..---| 40, 647, 000 26 1, 563, 000 Total_..._..]630, 624,000 | 306.4 | 2,058, 000 

883326—50——20 coset ee a _



TABLE 19,—Coal production in the United States, in 1947, by States (final figures), with estimates by months, in thousands of net tons tS 
{Totals for year are based on final complete returns from all operators known to have produced 1,000 tons and over per year. Apportionment of known yearly total among the 12 Qo months is based upon best information available; in some States upon direct tonnage reports by operators to State mine departments; in most cases upon current records of railway — 

catloadings and waterway shipments] a, 
_ eee eee ree SE LS SS aS SS Ss SSS Safes hsv nressessssuselsernwunsstp 

State January | February] March | April May June July | August Septem October | ® Don Decem- Total 

Alabama. .....---22------ eee 1, 730 1, 687 1, 721 1, 231 1, 861 1, 406 1,007 1, 596 1, 592 1, 872 1, 645 1, 750 19, 048 
Alaska....-2-2--02.-2---- eee eee 33 22 32 27 23 18 20 24 31 41 42 48 361 
Arkansas. _....-.--.-2---------- eee 204 155 132 63 92 171 108 174 182 205 201 184 1, 871 Colorado........-.-.----.--.------------- 826 682 641 339 362 412 221 391 517 590 616 761 6, 358 Tilinois....--.--2- eee 6, 974 6, 128 6, 611 |. 4, 389 5, 949 4, 640 4, 265 5, 362 5, 777 6, 042 5, 685 6, 038 67, 860 Indiana_...------------2-- eee 2, 563 2, 366 2, 563 1,619 2, 302 1, 623 1, 624 2, 004 2,176 2, 272 2, 186 2,151 25. 449 iS Towa. ....---------- eee ee eee eee 174 167 166 124 130 79 124 97 126 136 167 194 1,684 Kamnsas_.....-..--..---------------- eee 268 253 250 168 209 208 154 222 222 262 249 280 2,745 2 

SS SSS | SS—S==[|_E_»_—EE>E>E——E_———SEE—E____| SS SS | Se | i | a | ts 
Kentucky: . bg Fastern.....-..-----.--------------- 5, 885 4, 861 5, 414 3, 656 5,872 | 4, 720 3, 713 5, 207 5, 586 6, 132 5, 473 5, 540 62,059 

Western._._.-.-..------ 22 ----- eee 1, 965 1, 657 2, 182 “1, 734 1, 864 1, 748 1, 648 1, 676 1, 723 1, 855 1, 928 2, 202 22, 182 OF . 

Total Kentucky.._._....._-._____._- 7, 850 6, 518 7, 596 5, 390 7, 736 6, 468 5, 361 6, 883 7, 309 7, 987 7,401 7, 742 84, 241 Maryland_......--------. 2-22 eee 243 213 185 136 173 170 137 175 160 145 158 156 2,051 rd Missouri..........----------------------- 413 390 385 259 322 320 237 344 344 405 385 432 4, 236 Be 
Montana: 

ou Bituminous. ._.._---.2------- a. 404 287 275 189 233 144 175 246 264 306 298 318 3, 189 ow Lignite........-....-.--------------.- 5 4 3 2 3 2 2 3 3 4 4 4 39 S 
Total Montana..-..............-.-- 409 201 278 191 236 146 177 249 267 310 302 322 3,178 A New Mexico_...._--.-...-.-.-.----.------ 155 136 137 98 128 115 81 106 118 119 115 135 1, 443 North Dakota (lignite)__--.---..---__2__. 304 252 230 158 136 134 142 126 227 363 342 . 846 2,760 

Ohio... ...---_-.-------- eee 3, 257 2, 830 3, 241 2, 826 3, 377 3, 016 2, 530 2, 983 3, 131 3, 561 3, 246 3, 550 37,548 © Oklahoma._.___.-..----.--.--.-------_-_. 346 265 287 239 239 217 258 292 290 324 315 349 3, 421 im Pennsylvania (bituminous) _-_--.-...._____ 13, 827 12, 606 12, 836 9, 803 13, 399 11,778 10, 216 12, 270 12, 380 13, 769 11, 968 12, 227 147,079 © South Dakota (lignite)........._._______. 2 1 1 1 1 1 1 1 1 2 2 1 15 Tennessee____-.-..-.-.--------- eee eee 629 541 575 374 569 475 329 510 502 568 557 629 6, 258 Texas (lignite).........-_-- 2-22 eee 6 6 7 6 4 4 3 4 4 5 6 6 61 Utah... eee 786 780 763 521 662 589 414 530 539 531 589 725 7, 429 , Virginia. ...-.--2----- 22 eee 1, 867 1, 523 1, 691 1, 207 1, 848 1, 590 1, 214 1, 796 1, 790 2, 041 1, 783 1, 821 20,171 Washington.._.-_.-.---_---_-_.---_- 116 108 110 81 74 88 51 79 84 110 102 115 1,118 West Virginia.....---.-2. 2-2 eee ee 16, 211 13, 791 15, 324 12, 270 17, 102 14, 044 11, 629 15, 072 14, 944 15, 901 14, 830 15, 039. 176, 157 
Wyoming_-..--.---.22 2 eee 915 756 734 494 570 610 343 530 653 802 797 847 8, 051 
Other States 1_.__..-2 22-22 eel. 5 3 3 1 2 1 1 2 3 3 3 4 31 

Total bituminous coal and lignite___ 60,113 52, 420 56, 499 42,015 57, 506 48, 323 40, 647 51, 822 53, 369 58, 366 53, 692 55, 852 630, 624 Pennsylvania anthracite 3.........-.____- 5, 172 4, 254 4, 984 4, 293 4, 564 4, 624 4,098 5, 011 5, 158 5, 524 4, 629 4, 879 57, 190 

Grand total 1947_..--.2-_-_-_--.--- 28 65, 285 56, 674 61, 483 46, 308 62, 070 52, 947 44, 745 56, 833 58, 527 63, 890 58, 321 60, 731 687, 814 
nee 

SS STEPPE SSeS A A SS Sch Te errs rss sepa sensnnnenanenesennstneay 

1 Includes Arizona, Georgia, and Michigan. 3 Includes Sullivan County.



NUMBER AND SIZE OF MINES , 

TABLE 20.—Number and production of bituminous-coal and lignite mines in the United States, classified by size of output in each State, 
in 1947 : 

{Exclusive of mines producing less than 1,000 tons] 
ener e— nnn eee SL aL La tC SA ST SSS cP gs sn GHANSETGRSSUISD 

Class 1A—500,000 tons and over Class 1B—200,000 to 500,000 tons . Class 2—100,000 to 200,000 tons 

Mines Production Mines Production Mines Production 
State pe | a nf 

S Average Average Average Num-| Per- | Total (met ; Per- |Num-| Per- | Total (net ; Per- | Num-| Per- | Total (net : Per- > per mine per mine per mine ber | cent tons) (net tons) cent | ber | cent tons) (net tons) cent | ber | cent tons) (net tons) cent y | 

Alabama... 2 8 2.0 5, 247, 323 655,915 | 27.6 19 4.7 | 6,062,144 | 319,060 | 31.8 25 6.1 | 3,475,026 139, 001 18.2 oe AlOSKQ-—...-.-------0-2---2-022ceroeeoo- wnennn fener gfe en ene cee [eee e een fee nee [eee ee [ee eee beeen eee eee feet eee ee 2} 50.0 { 204,758 | 147,379 | 81.6 a 
ZONG.-..------------------- 2-2 - [ene nn feo [ee eee ee [eee eens [eee eee fee ee [eee fen eee |e [eee |e eee] fee eee eee 

Arkansas......-----.---------------- ene |e en --- |e nes [eee [eee eee |---| fee weenee-e-feeeee- 2 3.2 209, 226 | 149,613 16.0 < 
eng ----nn-neneconnnneeeeececsnettes 1 6 @13, 347 613, 347 9.6 4 2.2 963, 933 240,983 | 15.2 16 9.0 2, 069,609 | 129,351 32.6 B 
COrgia....------------------------ 4 -- | -e-- 2 |---| - 2-2 -----~- |---| |---| eee] fee fee fee 

THingjs._-.. 2-2-2, 53 | 20.4 | 52,192,319 | 984, 761 76.9: | 21 8.1 7, 043, 203 335, 391 10. 4 31 } 11.9 [ 4,063,908 | 131,094 6.0 © 
Indiana__.-...-------.--- eee. 22 | 20.4 | 18,043, 747 820,170 70.9 11 10.2 | 3,897,793 | 354,345 15.3 15 | 18.9 | 2,033,017 135, 534 30 G 
Towa....-.-.------------- ene | enn [eee [eee [eee tet 1] ee | 202, 228 | 202, 228 12.0 1]. .8 159, 372 | 159,372 925 PR 
Kansgas._.....--.-----2-- ee 1; 17] 526, 868 | 526, 868 19.2 3], 5.1 1, 82,929 | 394,310 | 43.1 4 6.8 584,658 | 146,165 21.3 b 
Kentucky..._.-.-----------------2------. 24 -9 | 18, 759,335 | 781,689 | 22.3 74 2.9 | 22, 305, 964 | 301,482 | 26.5 105 4.0 | 15,425,006 | 146,905 18.3 io 
Maryland......----2-2-1--- ee et eee nen ne] ee neeee--- |e 2 1.7 § 481,592 | 240,796 | 23.5 ] 8 125,214 | 125,214 6.1 ; 
Michigan...._..-...-----.-------2------.4|-------|-------|-----------~|----------|-------}-------|-----.-|-------- |---| eceeee-----/----------]--.-., 
Missouri......--...--.-----,------------- 3 3.7 | 1,931,589 | 643,863 | 45.6 | 4| 4.91} 1,378,061 343,265 | 32.4 2) 2.4] 256,917 | 128,450 | 6.1 be 
Montana (bituminous)-.-.........-.____- 1 5.0 1, 982,185 {1,982,185 | 63.1 2 10.0 £ 683, 359 | 341,680 | 21.8 1 5.0 180,397 | 180,397 5.7 a 
Montana, North Dakota, South Dakota, | o | and Texas (lignite)..---.-.-.--.-..-..-.|---.-.-]---_-__-.--------.-|----------}--- 7 | 14.8] 2,338,488 | 334,070 | 81.4 |.-.----|---..--|.-----------}..--------/.-..-.. = 
New Mexico. ......_.-.-..-.-..--.-.----.|_----__|.-.--._|.---------.-|---- ee wanuu-ut 3 | 12.5 | 1,076,387 | 358,796 | 74.6 I 4.2 | 133, 801 | 133, 801 93 
Ohio___...- 2-222 18 3.1 | 15, 772, 801 876,267 | 42.0 22 | 3.8} 7,241,039 | 329,188 | 19.3 44 7.5 | 6,176,183 | 140,368 16.4 <s 
Oklahoma.-__._......-..2.--------_--_____|__.2_ |e won--------5|----- + -- |. -----| 6} 8.6] 1,514,036 | 252,339 | 44.2 | 6 8.6 | 885, 894 | 147, 649 25.9 " 
Pennsylvania..........---..-----__.---.. 61 2.8 | 59,309, 898 | 972,293 | 40.3 91 4.2 | 28, 528,344 | 313,498 | 19.4 152 7.0 | 21, 160,095 139, 211 14, 4 
Tennessee..._-..---.------- een e-nee--e--- |---| ene ee feene waenen ee loeeeeee 8 6.1 2, 027, 851 253, 481 32.4 | 19 | 14.5 | 2,708, 633 142,560 | 43.3 
Utah... eee 5 11.4 4,252,502 | 850, 500 57.3 6 13.6 2, 016, 280 336,088 | 27.1 5 11.4 611, 221 122, 244 | 8.2 
Virginia...._-...-.-----------------------| 9; 3.4 7, 400, 285 822,254 | 36.7 | 17 6.4 | 5,626,452 | 330,968 | 27.9 18 6.7 2, 695, 323 149,740 | 13.4 
Washington..__.....-.--.--..-.--.-_---_--]---_-__|_---_.__|--___-_-____|.-..-.----}--.__.-|------ | wenn nee e {eee eee fee eee 3 7.7 510, 501 170, 167 45.7 
West Virginia... 2-2-2 90. 7.3 |. 70, 688, 235 785,425.| 40.1; 192] 15.7 | 59,174,086 | 308,198 | 383.6] 158] 12.9 | 23,240,146 147, 090 13.2 
Wyoming....--.- 2-2-2. 7 14.9 | 5,053,092 | 721,870 | 62.8 5 10.6 | 1, 565, 871 313, 174 19. 4 7 | 14.9} 1,012, 443 144, 635 12.6 

Total 1947_-...0 ee 303 3.5 |261, 773,626 | 863,989 | 41.5. 498 | 5.7 {155,304,990 |. 311, 857 2.6 | 618 7.1 | 88, 101,348 | 142, 559 14.0 

. CO:



TABLE 20.—Number and production of bituminous-coal and lignite mines in the United States, classified by size of output in each State, GW 
in 1947—Continued | S 

{Exclusive of mines producing less than 1,000 tons] 

Class 3—50,000 to 100,000 tons Class 4—10,000 to 50,000 tons Class 5—Less than 10,000 tons Total . 

stat Mines Production | Mines Production Mines Production cant 
ate rn i a | ye fe re | en i | ec —_——— ee 

Average Average Average Mines Average 
Num-| Per- | Total (net |per mine| Per- |Num-| Per- | Total (net |per mine} Per- |Num-| Per- | Total (net |per mine} Per- Total er 8 
ber | cent tons) (net cent | ber | cent tons) (net cent | ber | cent tons) (net cent pine < 

tons) tons) tons) B 

fs 
Alabama_._..........-.---.] 21} 65.2 | 1,383,712 | 65,891 | 7.3 87 | 21.4 | 2,007,641 | 23,076] 10.5 | 246 | 60.6 872, 379 3,546 | 4.6} 406 | 19, 048, 225 46,917 
Alaska.........-.-..-------|---.~-.]------]----.---.---|--.------]------ 2 | 50.0 66,462 | 33,231 | 18.4 |._----]------|..---------[---------]------ 4 361, 220 90, 305 > 
Arizona_.__..------_--_--__-|------]}------[------.---- |. - de] ee fe 4 }100.0 10, 060 2,515 {100.0 4 10, 060 2,515 | OF 
Arkansas._.......--....----| 10 | 15.9 770,356 | 77,036 | 41.2 23 | 36.5 714,054 | 31,046 | 38.1 28 | 44.4 87, 313 3,118 | 4.7 63 | 1,870, 949 29, 698 
Colorado.......-.....-.---- 18 | 10.1 } 1,343,130 | 74,618 | 21.1 37 | 20.8 979,297 | 26,467 | 15.4 102 | 57.3 388, 788 3, 812 6.1 178 6, 358, 104 35, 720 be 
Georgia_.._.._.--.._...--__]-~..-.|-.----]-.---------|---- |] ------|------]------|----------- | --- fee 2 |100. 0 7, 283 3, 642 |100.0 2 7, 283 3, 642 by 
Tinois...-........-.--..-.-] 34 | 18.1 | 2,321,165 | 68,270 | 3.4 70 | 26.9 | 1,970,637 | 28,152] 2.9 51 | 19.6 | 268,779 5, 270 -4) 260 | 67,860,011 | 261,000 
Indiana___......-.._..----- 9} 83 638,244 | 70,916; 2.5 34 | 31.5 770, 297 | 22,6561 3.0 17 | 15.7 65, 999 3, 882 -3 | 108 | 25,449,097 | 235,640 by 
Towa._...------------------- 2} 1.7 139, 465 | 69,733 | 8.3 42 | 35.0 850,551 | 20,251 | 50.5 74 | 61.7 332, 439 4,492 | 19.7 | 120 | 1,684,055 14,034 tg 
Kansas__........-----.-..--|-.----|------|-------.---]--.----.-|------| 16 | 27.1 311, 726 | 19,483 | 11.4 35 | 59.3 138, 353 3,953 | 5.0] 591| 2,744, 534 46,518 © 
Kentucky.._......-..--..--| 113 | 4.3 | 8,183,572 | 72,421 | 9.7] 746 | 28.6 |14,011,936 | 18,783 | 16.6 {1,548 | 59.3 | 5, 554, 869 3,588 | 6.6 [2,610 | 84, 240, 682 32,276 © 
Maryland.....-..-.-.---_-- 8 6.8 §23,573 | 65,447 | 25.5 32 | 27.1 643, 515 20,110 | 31.4 75 | 63.6 277, 388 3, 699 | 13.5 118 2, 051, 282 17,384 
Michigan....-----.-.--- 22 |e --_ |---| fee fee 1 {100.0 14, 013 14,013 {100.0 |.-..-_|--..--]-----------]---------]------ 1 14, 013 14,013 ~ 
Missouri.-.....--....---.-- 2| 2.4 133, 303 66,652 | 3.1 14 | 17.1 317,552 | 22,682 | 7.5 57 | 69.5 224, 005 3, 930 5.3 82 | 4, 236, 427 51,664 
Montana (bituminous) ____- 1| 5.0 79,626 | 79,626]; 2.5 5 | 25.0 171,000 |} 34,200] 5.5 10 | 50.0 42, 654 4,265 | 1.4 20 | 3,139,221 | 156,961 we 
Montana, North Dakota, sf 

South Dakota, and Texas 00 
(ignite).......---.-.-__-- 4 6.8 262,177 | 65,544 | 9.1 6 | 10.2 111, 249 18,542 | 3.9 42 | 71.2 161, 739 3, 851 5.6 69 | 2,873, 653 48, 706 

New Mexico_........-...-- 1 4.2 82, 395 82, 395 5.7 5 | 20.8 100, 074 20, 015 6.9 14 | 58.3 50, 553 3, 611 3. 5 24 1, 443, 210 60, 134 
Ohio._..--2.----- aie. 60 | 85 | 3,458, 313 69,166 | 9.2 159 | 27.1 | 3, 778, 383 23, 763 | 10.1 293 | 50.0 | 1,121, 485 3,828 | 3.0 586 | 37, 548, 204 64, 075 . 
Oklahoma.__..._------------ 5 7.1 420, 233 84, 047 | 12.3 17 | 24.3 454, 231 26,719 | 13.3 36 | 51.4 146, 169 4,060 | 4.3 70 | 3,420, 563 48, 865 
Pennsylvania.._-._--------| 226 | 10.4 |16, 029,361 | 70,926 | 10.9 | 782 | 36.0 |18,081,422 | 23,122 | 12.3 | 859 | 39.6 | 3,970, 176 4,622 | 2.7 |2,171 |147,079, 296 67, 747 © 
Tennessee_......----------- 71 5.3 512,178 | 73,168 | 8.2 34 | 26.0 754,154 | 22,181 | 12.0 63 | 48.1 255, 667 4,058 | 4.1 | 131 | 6,258, 483 47, 775 
Utah __.-. 2-2 eee 21 465 173,354 | 86,677 | 2.3 14 | 31.8 331,096 | 23,650 | 4.6 12 | 27.3 44, 296 3, 691 .6}. 44 7, 428, 699 168, 834 
Virginia............--.-...-| 20] 7.5 | 1,482,886 | 74,144 | 7.3 | 128 | 47.9 | 2,647,139 | 20,681 | 13.1 75 | 28.1 318, 714 4,250 | 1.6] 267 | 20,170,799 75, 546 
Washington._...-...-..--2- 2 5.1 144, 493 72, 247 | 12.9 17 | 43.6 388, 313 22, 842 | 34.7 17 | 43.6 74, 619 4, 389 6.7 39 1, 117, 926 28, 665 
West Virginia..-.........-_| 166 | 13.5 |11,940,160 | 71,929] 6.8! 388 | 31.6 | 9,968,739 | 25,693 | 5.7 | 233 | 19.0] 1, 146, 213 4,915 .6 {1, 227 |176, 156,579 | 143, 567 
Wyoming.......- 222-222. 3/1 6.4 213,728 | 71,243 | 2.7 6 | 12.8 124,586 | 20,764; 1.5 19 | 40.4 81, 427 4,286 | 1.0 47 | 8,051,147 | 171,301 . 

Total 1947............| 704 | 8.1 150,235,424 | 71,357 | 8.0 |2,665 | 30.6 |59, 568,067 | 22,352 | 9.4 |3,912 | 45.0 |15, 640, 367 3,998 | 2.5 |8, 700 |630, 623, 722 72, 485.
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| BITUMINOUS COAL AND LIGNITE LOADED FOR SHIPMENT BY INDIVIDUAL | 
RAILROADS AND WATERWAYS _ 

TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, 
in 1947 ! 

Net tons 

Route State Total { 
0 or By State route 

RAILROADS | 

Alabama Central__._...--....--_.._----_----___-..__| Alabama-_....222. 220-2222. 145, 371 145, 371 
Alabama Great Southern. -..._..-.-----------------]-----O-~._-.-----------..- 105, 050 105, 050 
Alaska.......2..------- eee nee eee eee eee Alaska......----.--------- 322, 306 322, 306 
Algiers; Winslow & Western.............-.---.-....| Indiana...--....-....-....] 2,718,938 |. 2, 718, 938 
Alton........-.-.....--2.2-- 22-2222. .--_-.--_| Tilinois_..-22 222222 310, 005 | 310, 005 
Artemus-Jellico......--..---222- eee] Kentucky... 2-22 362, 353 362, 353 

Colorado...--------------- 286, 063 1) 

Atchison, Topeka é& Santa Fe.__...........--...-}Raneas | SBR aR (P2868, 874 
. — New Mexico--..------..-- 929, 252 

Tilinois__...---.--.-2..- _- 339, 314 
Indiana. _-..----------.---| 691, 727 

Baltimore & Ohio. .-..------------e--00-n-neeeeeo- QMO | 4, BBS aay | f 50% 423, 007 
Pennsylvania--...-..--...] 12, 322, 568 
West Virginia_............] 32, 095, 456 

Bessemer & Lake Erie_..........--.----.-------.--.| Pennsylvania_-....-.-....| 4,671,745 | 4,671, 745 
Bevier & Southern.....-..-...------..--.--.--..-.-__| Missourl....----.2-2--. 2. 210, 728 210, 728 
Brimstone---_.--..----------------------------------| Tennessee_-_-------------- 95, 398 95, 398 
Buffalo Creek & Gauley-...--.-.-.----------.------| West Virginia._..-........ 595, 892 595, 892 
Cambria & Indiana_-._._._.--.....-.------------.--| Pennsylvania-..-._.-.....| 3, 701, 411 3, 701, 411 
Campbell’s Creek........-.------------------------_}| West Virginia_-..---...._- 935, 154 935, 154 
Carbon County..._...------------------------------ Utah... --------- 222222277 1, 135, sor 1, 735, 807 

. ; abama.__.....------.--.- , 
Central of Georgia........---.---------------------- {qlabama..------------0--- "Tn 119 } 829, 516 

Kentucky-...-.---.------.-] 15, 704, 427 
Chesapeake & Ohio-.....-.----.--------------------|)Ohio__.----.--------------| 1, 686, 614 |} 78, 652, 365 

West Virginia.........._..] 56, 311, 324 
Cheswick & Harmar-........-......-...-..---.-.--..| Pennsylvania-_~._.--...__.. 995, 089 995, 089 

Colorado.._--------------- 114,.598 | 
Tilinois_.-...-2--------_-_-| 12, 222, 111 | 

Chicago, Burlington & Quincy---.....-......--.....|) Iowa... -.------------------ 183, 669 |} 14, 906, 913 
Missouri-_...----------.-.- 314, 934 
Wyoming...--.---..--.---| 2, 071, 601 

Chicago & astern Mlinois..—_—_----------------{Endigma 2222222727] 862, 850 |p 9108, 685 
Chicago & Tllinois Midland.__......................| Tlinois..-._.............__| 6,376,878 | 6, 376, 878 
Chicago, Indianapolis & Louisville-..............-| Indiama---..----------.--- 777, 588 777, 588 

.--d0.......--------------] 5, 737, 714 
Towa_--~.-.---------------- 125, 982: 

Chicago, Milwaukee, St. Paul & Pacific..........-- Missourt- (bituminous). mon Su 6, 699, 582 
North Dakota (lignite) _.__ 40, 798 
South Dakota (lignite) ___- 420 

Chicago & North Western.._........---.-....--...-| Tllinois.._.....-....-...._.] 2,979, 546 2, 979, 546 
Arkansas.......-.----.-.-- 70, 170 
Mlinois._...-.--.----.-.-.-| 685, 243 

Chicago, Rock Island & Pacifice.....................|\Iowa..-..-.---....-------- 220, 512 1, 525, 177 
Missouri-._..-...-.---.--- 210, 173 
Oklahoma. -~...-.-------- 339, 079 

Cleveland, Cincinnati, Chicago & St. Louis..__...- {Hlinois....---------------- ; oe oo \ 8, 027, 968 
Kentucky~..-...-...---.-- , 79, 050 

Clinchfield - - _-.----.------------------------------- {Went y ---------o2--077- 4, 850, 913 \ 4, 929, 963 
Colorado & Southeastern. -.-...-----.--------------| Colorado__-----------.-..- 105, 806 105, 806 
Colorado & Southern..-.--------------------.----.-|-----d0----------------.--- 359, 814 359, 814 
Colorado & Wyoming. .-...-.-----.-----------------|-.---d0-~~.-.-------------- 611, 840 611, 840 
Conemaugh & Black Lick-.......--..--...---.-----| Pennsylvania. -._...-._.2.. 72, 681 72, 681 
Cumberland & Pennsylvania_--_-.--.....-....--.-..| Maryland--..---...-....-- 444, 674 444, 674 
Dardanelle & Russellville Ry. Co.........----------] Arkansas.........-.------- 48, 125 48, 125 
Denver & Intermountain ---..---..----.-.-----------| Colorado.._............-.- 100, 085 100, 085 

.---dQ...-.-.-.---.--.....| 2,367, 047 
Denver & Rio Grande Western. .-..........--......-|;New Mexico..._..___.___- 18, 730 5, 564, 274 

Utah....-.---...-.....-.._] 3,178, 497 
Detroit, Toledo & Ironton -_.--....-.-.-----.---.-.| Ohio. _.. 22. 700 700 
East Broad Top Railroad & Coal Co__...-...--.--.! Pennsylvania. ......._-.-- 556, 520 556, 520 

See footnotes at end of table. .
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, TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, 
in 1947 !\—Continued 

Net tons 

Route State Total £ 
otal for 

By State route 

i RAILROADS—continued Ont 97, 704 
a , 

Erle. .-..--.---------------0------ 000-220 02-2 2-22 2-- {Pennsyivania 227727777777 882, 362 } 980, 066 
Evansville Suburban & Newburgh. ................| Imdiana___.....-__._.____- 10, 641 10, 641 
Fort Dodge, Des Moines & Southern.............-.| lowa_....___-..-.....__-_- 39, 821 39, 821 
Fort Smith & Van Buren----.--..-----.---..-------]| Oklahoma. -~_-..--..----- 77, 815 77, 815 
Galesburg & Great Eastern....-.-..----------------| Tllinois_____._--....--.---- 656, 089 656, 089 

Montana (bituminous) -.-- 38, 693 
Great Northern_.....-......-....--.---...-.--.-----|{North Dakota (lignite) __.- 514, 520 688, 608 

. | Washington...------------ 30, oo 
: : abama......--.-.-.-.-.- , Gulf, Mobile & Ohio. ..---.-.-----.----------------|{ Fyne nooo 1,972, 203 |p % 248, 468 

Harriman &*Northeastern-_.._.............--.-----.| Temmessee__._.....__._.._- 2, 961 2, 961 
Huntingdon & Broad Top Mountain Railroad & | Pennsylvania.........___- 954, 336 954, 336 

oal Co. 

Alabama._---------------- 2 228, 677 
+s inois__..------...---....| 12, 122, Illinois Central -.-.--------------------------------- Indiana __..........20. 329, 561 | 23, 529, 108 

Kentucky_-..---......----] 10, 852, 910 
Tlinois Terminal. .........-2222 2-2-2 Anos. --------22--7227 77 ioe 67 ‘316, 697 

entucky._...--_...----.- 1 Interstate..-.-----.-------------------------------e- {Fontucky----------------- 2, BAS. 274 \ 2, 738, 924 
Iowa Southern Utilities Co_....... 2-22-88 Iowa...-.-..-------------- 23, 024 23, 024 
Johnstown & Stony Creek__............_...........] Pennsylvania. .._.._______ 341, 441 341, 441 
Joplin-Pittsburg...-..-.-----------------------------| Kansas_.-...----------.--- 266, 280 266, 280 
Kanawha Central____........--..--------.-------..| West Virginia...._...._._. 125, 242 125, 242 

Arkansas-_...........-..-.- 86, 430 
Kansas City Southern..__..--.---...-...-.--..-.--.|{Missouri_......-......_-- 976, 761 1, 298, 103 

Oklahoma. ...-.....-.-_-- 234, 912 
Kansas, Oklahoma & Gulf_._.............-.........| Oklahoma._._.._..._.._.- 11, 533 11, 533° 
Kelley’s Creek & Northwestern..........-..........| West Virginia._..__._____. 706, 420 706, 420 
Kentucky & Tennessee...-_-.....-----...--.-------| Kentueky.-......--__-__.- 732, 154 732, 154 
Lake Erie, Franklin & Clarion.-_..................| Pennsylvania___._._.__._. 358, 529 358, 529 
Laramie, North Park & Western. _._............-..] Colorado..__..--.._._..__. 28, 910 28, 910 
Ligonier Valley....-.....------...-.--------..--.-.-| Pennsylvania_..._..._____ 163, 755 168, 755 
Litchfield & Madison.-.................-.---....-..| Mlinois__-_-.2 222 781, 729 781, 729 

Alabama.........-.-......| 3,870,347 
Tlinois_.....22222222 22 139, 026 

Louisville & Nashville..--...-.-.--.--.-.-.-----.---])Kentucky-__._.............] 34, 939, 464 |$ 40, 206, 272 
Tennessee....-...._--..-..| 1, 026, 574 
Virginia._._---.22 ee 230, 861 

Mary Lee...-.-.---2.2 eee eee Alabama-_..-------------- 752, 758 752, 756 
rkansas_........-.-----.- ’ Midland Valley_.--...--.....-.--------------------- {Oklahoma www 418, 597 \ 705, 954 

Minneapolis & St. Louis............----.---.------- {Plinols...---.------------- 2, Om ie \ 2, 069, 819 
Minneapolis, St. Paul & Sault Ste. Marie...........| North Dakota (lignite) ___- 620, 106 620, 106 
Missouri-Hlinois_....-.--...------------.-..--------| THlinois___-_. 2 222 131, 487 131, 487 

Kansas_...-....----- 2 ee 286, 589 
Missouri-Kansas-Texas_.............-..--.-..------|;Missouri__.............__. 320, 210 749, 336 

Oklahoma_-____...._-._.__- 142, 537 
Arkansas.......-. 2-2-0. 813, 248 
Tllinois_---...-.-..........| 6, 911, 054 

Missouri Pacific. .......-...-.--------.-.-.-.-------|4 Kamsas_-..-..----. 763, 027 9, 188, 018 
Missouri___........-...-_- 400, 950 
Oklaboma.-__..----------- ‘ 299, 739 
ennsylvania__...........| 4,060, 451 

Monongahela. ...----.----------~----------+---+---- Wont Virginia.__._._..__.._] 12, 099, 132 } 16, 159, 583 
Montana, Wyoming & Southern..._.._.............| Montana (bituminous) ____ 249, 862 249, 862 
Montour..........-.-.----------- 22 - ee Pennsylvania. ...--------- 6, 178, 344 6, 176, 344 

: * abama......2 22-2 » fo3 Nashville, Chattanooga & St. Louis. ..------..----- (pabama ----22--n--o---=- 791, 947 \ 794, 700 
New York Central (includes coal shipped over |(Ohio.____........_...___. 7, 168, 030 
Kanawha & Michigan, Kelley’s Creek, Toledo |;Pennsylvania.__....-..---| 7, 113, 434 16, 612, 579 
& Ohio Central, and Zanesville & Western). West Virginia__...........| 2,331,115 

Nicholas, Fayette & Greenbrier_.._-..--.....-.---.-|_-_-.d0__--..-....-.--.-----| 2,212,991 2, 212, 991 
Kentucky--..-......_......| 7, 208, 845 

Norfolk & Western..-..----------------------------|} Virginia_._...........-...-| 10, 718, 931 51, 550, 988 
West Virginia___....._..__| 33, 623, 212 

North East Oklahoma......-.....---.-..--.....-...] Kansas_.......-...._____. 22, 670 22, 670 
; Montana (bituminous)_.._| 1,979, 911 

Northern Pacific......-----.------------------------|{North Dakota (lignite)..._| 1, 052, 739 3, 656, 498 
Washington__..._..-._.... 623, 848 

See footnotes at end of table.
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TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, in 
1947 1—Continued 

en a aT a ae aaa aa en a 

Net tons 

Route State ' 
Total for By State route 

RAILROADS—continued 

. Oklahoma City-Ada-Atoka___...-......-.--...---.-| Oklahoma...._.....222___- 198, 084 198, 084 
Oneida & Western...........---.--.-.---.----------| Temmessee_.._-.--.-------- 22, 593 22, 593 
Pacific Coast.._.....-.-.-----.-.----~----..------..| Washington_._....-_...2.- 47, 572 47, 572 

| (Tllinois....-..-2.22.2-2 222 98, 991 
|| Indiana. .......-.........| 5, 244, 088 

Pennsylvania (includes Pittsburgh, Cincinnati, |, Ohio._.--.._.-....-....-..] 8, 525,091 |} 60, 827, 892 
Chicago & St. Louis). || Pennsylvania-....._.......| 45, 900, 640 

. West Virginia___..........| 1,059, 082 
Peoria Terminal. ._.......-...--.-..-.--------------| Dllinois..-.-_..-2-2222.22.- 369, 335 369, 335 
Pittsburg & Lake Erie...._..-._.--.-----.--.----...| Pennsylvania.............] 1,704, 557 1, 704, 557 
Pittsburg & Shawmut.......-..-------.-------.----|-----d0_.--.--.-.-----...---| 3,161, 844 3, 161, 844 
Pittsburg, Shawmut & Northern... ._.._.....--....-]-----d0_-------------------- 83, 703 83, 703 
Pittsburgh, Chartiers & Youghiogheny.............].---.d0-......-...--.-.2.-2- 317, 966 317, 966 

Ohio.._._.---.------------ 497, 859 
Pittsburgh & West Virginia._.._...._.......-------|4Pennsylvania.....-.....-.| 1,224,079 |} 1, 881, 087 

{West Virginia_-...--...-.- 159, 149 
Preston...-...-..-----------------------------------|-----d0__--2 2-2 eee 76, 897 | 76, 897 
Rio Grande Southern......-_-....--..--------------| Colorado_._..-....--.--.-- 7,370 7,370 
Rockdale, Sandow & Southern...............-.--.-.]| Texas (lignite) ............ 60, 504 | 60, 504 
St. Louis & O’Fallon.....-..-.-......-...-------...] THlinois___2.2. 22 378, 240 378, 240 

Alabama......--..........] 2,459, 093 
|] Arkansas..................| 487, 595 

St. Louis-San Francisco.......-.......-.-...----..-]} Kansas......0.222- 222 2-- 816, 752 5, 876, 980 
| Missouri...._....-...-_-.- 619, 446 
{LOklahoma.-.......-.-...-..| 1,544,094 
Alabama......--.-.-.-.-.-| 3, 228, 294 
Mn ONS. -----2222222272777 2 330, 208 
ndiana........-..------..| 2,214, 906 

Southern--....-..--.-.------------------------------ Kentucky.-.......--.-----| 1,898, 474 10, 464, 888 

Tennessee_.._..-.-...----.| 2,060, 534 
Virginia.........-......-.- 932, 478 

Southern Pacific_.._-.-.-.--..-------.----------.-.-| New Mexico.._.........-- 381, 802 381, 802 
Springfield Terminal_........---..--..--...-.-------| Tllinois___..-.._--...-_2._- 732, 127 732, 127 
Tennessee... -.-..--.--.--------------~--------------]| Teenmessee.....------.-.-.-}] 1,156, 581 1, 156, 581 
Tennessee Central___..-.....-----------------------]-----0----_---- 2-2 ------ 392, 208 392, 208 
Tennessee Coal, Iron & Railroad Co__.-..-.--_-.---| Alabama.__...............| 3, 472, 602 3, 472, 602 
Thomas & Sayreton._.....-.-----------------------]-----0-.--.---------------- 472, 976 472, 976 
Union_-..._.-.---.----------------------------------| Pennsylvania -....-....-- 256, 433 256, 433 

pyolorado.....-------------- 778, 341 ) 
. . ah_....-.-.---- 2 oe 7, 695 

Union Pacific............-..------.----- eee ee Washington............... 44’ 246 f 6, 535, 132 
Wyoming.-_........-......| 5, 704, 850 

Unity.---...---------.-..--.---.---------------.----| Pennsylvania_._.........- 682, 186 682, 186 
Utah... -_-- eee eee eee Utal-------272reeononno7 2, 067, 7 2, 067, 745 
ees irginia....._._.......---- , 

Virginian - ..-------------------------2--------+++--- (Wert Virginia............-| 15, 053, 162 } 15, 199, 487 
Tllinois___...............--| 2,577, 784 

Wabash.........-----....---.----------------------|4lowa__ eee 176, 186 3, 168, 680 
Missouri.__...-..--..-...- 414, 710 

West Virginia Northern.............--..--.--.-....| West Virginia........_._-- 779, 527 779, 527 
Western Allegheny............-----...-..---.......] Pennsylvania.._.._______- 861, 396 861, 396 

Maryland_.__-..-.--_..__- 936, 676 
Western Maryland.-...............-..-.------...-.-|{ Pennsylvania._._.....__-- 531, 098 6, 482, 890 

West Virginia.............| 5,015, 116 
Wheeling & Lake Erie_._-.........-------------..--] Ohio.__......---.....-._.-| 7, 595, 578 7, 595, 578 
Winifrede_........-..........-.-.-.--.-------.--..--| West Virginia___.......--- 235, 088 235, 088 
Woodward Iron Co___..._...-..--------------------| Alabama___.........-.-.-- 978, 330 978, 330 
Youngstown & Suburban...___-.-...--..----.-.-...] Ohio_.-_------2- eee. 39, 907 39, 907 

Total, railroad shipments. -__..-...---.--------|----.------.-.--..----------|527, 281, 632 | 527, 281,632 

WATERWAYS 

Allegheny River_.............-..-.....-.-_--..--..-| Pennsylvania-_-._...-.-.-- 930, 636 930, 636 
Black Warrior River....._.-...-.-.--..-.-----------| Alabama___...-._....-._- 38, 012 38, 012 
Emory River........-...-.-.-.....----------.-.--..| Temmessee._.__._-._------- 134, 050 134, 050 
Illinois River. -.........-.-------------------------- Mlinois. --_—_-.------------| 822, 806 822, 806 
Kanawha River. .........--------------------------!| West Virginia..__._..._._.1 2, 209, 315 2, 209, 315 

See footnotes at end of table.
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TABLE 21.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in net tons, in 
1947 1—Continued , 

: . Net tons 

Route State Total { 
otal for 

By State route 

WATERWAYS—continued | 

: Pennsylvania.............]| 23, 215, 118 Monongahela River_......--...--.----------------<-|{ Heme Virginia 222277777] 7 508" 008 \ 24, 717, 214 
Kentucky..__..--.----_- 2. 322, 835 || 

Ohio River............-----.------------------~----|4OhIO___ ee 193, 150 877, 610 
oO West Virginia_..........-- 361, 625 

Tennessee River_..__-.-..--------------------------| Temmessee_._....-..------- 52,496} 52, 496 
Youghiogheny River__.--.-..-----..--.----------.-.| Pennsylvania__.....-.___- 20, 640 20, 640 

Total waterway shipments_.-...--.-..-.-..--.|-...------------.-----------| 29, 802,779 | 29, 802, 779 

Total loaded at mines for shipment by rail- |.........._...-...-...--.-.-|557, 084, 411 557, 084, 411 
roads and waterways. 

Shipped by truck.___-...--.---------------------.--|----------------------------| 55, 859, 262 | 55, 859, 262 
Used at mine ?_____. 22-22 -| oe --------------------| 17, 680, 049 | 17, 680, 049 

Total production, 1947___..__-...------------.-|--.------.--.--------------~-|630, 623, 722 | 630, 623, 722 

1 Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad siding 
for shipment by rail, and hauled by truck to waterway for shipment by water. In general, figures show the 
quantity of bituminous coal and lignite originated for each railroad and waterway as reported by mine 
operators. It must be noted that in one year an operator may report coal loaded on subsidiary railroad and 
in another year same operator may report coal loaded on the parent railroad system. 

2 Includes coal used by mine employees, taken by locomotive tenders at tipple, used at mine for power 
and heat, transported from mine to point of use by conveyor or tram, made into beehive coke at mine, and 
all other uses at mine.



METHODS OF RECOVERY | 

TABLE 22.—Bituminous coal and lignite mined by different methods in the United States, by States, in 1947 

From underground workings From strip pits 

Mined by hand Shot from solid Cut by machines Grand total 

State | |  ——_—___——————| rota Percent Phot tons) 
Percent of Percent of Percent of eer aS Net tons of grand 

Net tons |totalunder-| Nettons total under-| Nettons | total under- 
ground ground ground @ 

a a PS | a | a eS | a | TS | ES | A LT SS | | TE | TT > 

Alabama. ._._-.--- 22 eee 374, 586 2.2 3, 426, 223 20.0 13, 298, 593 77.8 17, 099, 402 1, 948, 823 10.2 19, 048, 225 
Alaska... ... 2-222 -eeeeee [ eee 204, 758 100.0 |. 2 ee eee 294, 758 66, 462 18. 4 361, 220 
Arizona.-.-..-_-2-- eee fee eek 10, 060 100.0 j..---- fee. 10, 060 |.-...-..----_.|.----..----- 10,060 ty 
Arkansas___....-..--.-..-.---- 2 eee ee 42, 498 3.8 101, 478 9.1 975, 845 87.1 1, 119, 821 761, 128 40.1 1,870,949 
Colorado. ....------------ eee 1, 098, 878 18.0 154, 350 2.5 4, 857, 603 79.5 6, 110, 831 247, 273 3.9 6, 358, 104 ar 
Georgia.........--.--------------------enne-|-ee------ ene |ene-eeeeenee 3, 295 100.0 |.-.-.---.-.---|------------ 3, 295 3, 988 54.8 7,283 G 
Tlinois._.__.-._.--.---. 2 eee 167, 099 4 2, 072, 473 4,1 47, 903, 247 95. 50, 142, 819 17, 717, 192 26. 1 67, 860, 011 < 
Indiana. -.-.-- eee 62, 411 5 188, 234. 17 11, 003, 265 97.8 11, 253, 910 14, 195, 187 55.8 25,449,097 ks 
lowa.-...__..----------nneen een ne enn nee 54, 063 5.7 494, 617 45.1 463, 779 49, 2 942, 459 741, 596 44.0 | 1.684055 & | 
Kansas. _._..--....--.-- eee 35, 004 12.9 80, 831 29.8 155, 261 57.3 271, 096 2, 473, 438 90.1 2, 744, 584 © 
Kentucky-...-..-..---.--02- ee 396, 502 a) 16, 317, 339 22, 2 56, 955, 158 77.3 73, 668, 999 10, 571, 683 12,5 84, 240, 682 Cc 
Maryland..__._.-.--.2222- eee 721, 415 49.7 |...---.- 2-2 |. -- eee 731, 444 50.3 1, 452, 859 598, 423 29. 2 2,051, 282 091 
Michigan..._.-..--..--- eee ee fee 14, 013 100.0 14,013 |---. 2 ele 14, 018 
Missouri. ....-......-----....---------~.--- 40, 738 10.4 29, 429 7.6 322, 332 82.1 392, 499 3, 843, 928 90. 7 4, 236, 427 B 
Montana (bituminous)-_--_..-....2-.-2- fee 5, 596 .5 1, 116, 396 99. 5 1, 121, 992 2, 017, 229 64.3 3, 139, 221 cS 
Montana (lignite)-.....---...-.--.-- |e fee 37, 098 98. 5 550 1.5 37, 648 1,021 2.6 38, 669 
New Mexico_.._._...-.--2-- 2-2 eee 63, 220 4.4 160, 739 111 1, 219, 251 84. 5 1, 448, 210 |_.--_--_-.-_-..].--.-----.-. 1, 443, 210 et 
North Dakota (lignite).....-....---..---2- |. - ef eeeeee 27, 872 5.9 444,318 94,1 472, 190 _ 2, 287, 672 82,9 2, 759,862 ja , 
Ohio_-.--_--2 eee 112, 416 6 61, 610 2 20, 023, 985 99, 2 20, 188, 011 17, 360, 198 46.2 | 37,548,204 
Oklahoma........--.-..-2------.- 2 ee 10, 685 1.0 58, 105 6.2 1, 045, 649 93.8 1, 114, 439 2, 306, 124 67.4 3,420,568 & 
Pennsylvania.........---.--..--.-.-------.- 9, 954, 769 9.0 3, 407, 913 3.1 96, 641, 469 87.9 | 110,004, 151 37, 075, 145 25.2 | 147, 079, 296 3 
South Dakota (lignite).........----- 22. oJ. eee eee 1, 100 100.0 |..-- -- 2 -_el 1, 100 13, 518 92. 5 14, 618 bs 
Tennessee____....------- 2 ee 311, 615 5.4 616, 396 10.7 4, 813, 951 83.9 5, 741, 962 516, 521 8.3 6, 258, 483 
Texas (lignite)... |e ee nn fee nnn ee een lee eee en fee eee nnn [pe nee ee ne 60, 504 100.0 60, 504 
Utah... 2 eee 6, 565 1 278, 052 3.7 7, 144, 082 96. 2 7, 428, 699 |..--..-.-.....|.----------. 7, 428, 699 

Virginia.__---.--2-- 53, 914 .3 1, 341, 220 7.0 17, 636, 924 92.7 19, 032, 058 1, 138, 741 5.6 20, 170, 799 
Washington-......-.--- 2-2-2 eee 125, 690 13.6 363, 348 39. 5 - 432,035 46.9 921, 073 196, 853 17.6 1, 117, 926 
West Virginia.._.--..------.2- 2 2, 572, 843 1.7 3, 325, 059 2.1 148, 265, 135 96. 2 154, 163, 037 21, 993, 542 12.5 | 176, 156, 579 
Wyoming..... 22 eee 132, 957 1.9 12, 113 2 6, 637, 250 97.9 6, 782, 320 1, 268, 827 15.8 8, 051, 147 

Total 1947.._._...-..0...-.--_.-..---- 16, 337, 868 3.3 32, 789, 308 6.7 | 442,101, 535 | 90.0 | 491, 228, 711 139, 395, 011 22.1 | 630, 623, 722 

OS 

© 
Or



TABLE 23.—Number of coal-cutting machines in bituminous-coal and lignite mines, average output per machine, and percentage of total 2 
product of underground mines cut by machines in the United States, by States, in 1946 and 1947 a 

a rn 

1946 | 1947 

Percent of Percent of 
State Number of Average total product | Number of | Average total product 

coal-cutting | output per of under- coal-cutting | output per of under- 
machines machine ground machines machine ground 

in use (net tons) {mines cut by in use (net tons) | mines cut by 
machines machines 

Alabama.__.. 222-2222 -eneee nee ence eee ee 624 17, 593 - 76.4 605 21, 981 77.8 & 
Arkansas..... 2.202220 en ee ee eee 76 12, 533 89. 2 83 11, 757 87.1 a 
Colorado... ee 517 9, 270 83.2 495 9, 813 79. 5 Z 
linois_._ 2-222. enn ee eee ene eee eee eee «823 56, 157 95.7 749 63, 956 95.5 . 
Indiana. .____- 20-0 oen ee ene enn enone eee ee eee ee neon eee eee 216 44,770 98.0 213 51, 659 97.8 © 

2 56 10, 281 49.7 62 7, 480 49, 2 = 
Kansas__..- 2-22-22 - =e eee ee eee eee 19 6, 632 59. 8 20 7, 763 57.3 th 
Kentucky.-...-.-2 0202 eee ee ee ee 1, 851 26, 987 84. 4 1, 859 30, 638 77.3 
Maryland... 8 ee 49 12, 641 42.9 52 14, 066 50.3 md 
Michigan... ....-_2-2- 2-2 een nnn ne eee eee 19 4, 210 100.0 3 4,671 | 100.0 fy 
Missouri-_....--.--------------- nn eee 60 5, 659 86.6 | 50 6, 447 82.1 b> 
Montana (bituminous and lignite).....-.._____-_.----- eee ee eee 57 21, 401 99, 2 38 29, 393 96.3 by 
New Mexico. -__.. ene eee 64 15, 958 79.8 64 19, 051 84.5 td 
North Dakota (lignite).....---_-._.- 2-2 eee 7 56, 176 92.1 10 44, 432 94.1 © 
Ohio... 2-2 en en 794 22, 658 99.3 822 24, 360 99.2 © 
Oklahoma....0. 220002 ee eee 85 10, 677 93.1 75 13, 942 93.8 A 
Oregon...___.- 2-2 ee 2 7, 945 92.6 |....---------_/ eee eeee|ee eee eee lY 
Pennsylvania... ...-__-_- 22-222 eee nen ne eee eee 3, 404 24, 183 87.7 8, 322 29, 091 87.9 14 
Tennessee... nn ee eee 271 16, 882 84, 4 253 19, 027 83.8 to 
Utah... ee eee 231 24, 797 95.6 231 30, 927 96. 2 phe 
Virginia... 22 ee ee 380 36, 123 ~ 92.3 438 40, 267 92.7 
Washington... 200. ee ee 57 7, 282 46. 5 . 53 8, 152 46.9 
West Virginia_........-- 0-2 ee eee 3, 617 34, 039 95. 4 3, 999 37, 076 96. 2 
Wyoming. _.. ee en ee ee 346 18, 499 96. 4 369 17, 987 97.9 

Total... 222-222 o eee ne eee eee ee eee ee ee eee eee eee 18, 625 28, 046 | 90.8 13, 865 31, 886 90. 0 

a rr nn cs re



— STRIPPING OPERATIONS | 

TABLE 24.—Stripping operations of all types in the bituminous-coal and lignite fields of the United States, by States and counties, in 1947 ! 
rn eee ee eer eee ccc reer cee ceeceeccceeeeececcccccceeeeeeeeeeeeeecenecrcceeeeeeee eee eee eer eeeeeeeeeceeecee eee re TD 

Number of power shovels and dragline Average number of men work- | Average ) | 

, Number excavators Mined by ing daily number | Number of | Verare 
State and county of strip |---| = ostripping mines man-days | wan Dp r 

pits . ; ; (net tons) | th strip were worked day. 
Steam | Electric | Diesel | Gasoline pits All others}; Total active | | 

Alabama: 
, . Bibb and Blount-.--.-------.-------------- 7 4 j-.-.------ 2 3 139, 215 71 17 88 261 22, 966 6.06 ©) 

Jefferson. ._..---.-----------------+----- 8 |...--22-.|---------- 11 1 292, 230 102 50 152 245 |. 37,284 7.84 O 
St. Clair.....-.-.------------------------- 4 |_-.--_..|---------- 2 4 138, 281 60 21 81 245 19, 856 6.96 >= 
Tuscaloosa_..----------------------------- 7 |---------.]---------- I] j..-------- 386, 232 100 33 133 252 33, 468 11. 54 
Walker.....-..-.-------------------------- 20 1 3 32 2 992, 865 319 121 440 _ 198 87, 250 11.38 

Total Alabama.---...-.---.-----.------- 46 5 3 58 10 1, 948, 823 652 242 — 894 225 200, 824 9.70 w 
Alaska. .....----------------------- ee eee eee 2 |---.-.---.|---------- 2 |---------- 66, 462 25 12 37 168 6, 202 10.72 | 

Arkansas: | : . d 
Franklin._.-...--------------.------------ 1 1 |--------__]---------- 1 31, 277 27 6 33 197 6, 493 4.82 
Johnson.....---.----.--------------------- 4 j------- | ---- 6 1 244, 973 57 27 84 194 16, 326 15.01 7 
Scott.....-..------------------------------ 1 |--------_.|---------- 1 j--.---.--- 86, 430 22 8 30 185 5, 550 15.57 © 
Sebastian......--------------------------- 11 § j--------.- 15 8 388, 448 236 70 306 157 48, 120 8.07 c 

eee | ree | ners | ee neers | ee | Annee | eens | eeeengeeae | RRS erent | Innere | Sateen | wntmenerenaannreserata TH 

Total Arkansas---.-.-.---.------------- 17 6 j---------- 22 10 751, 128 342 111 453 169 76, 489 9. 82 

Colorado: : | B 
Fremont..-.....--------------------------- 2 |--------..|----------|---------- 1 7, 223 8 2 10 52 515 14.08 © 
Huerfano.-.......------------------------- 1 |--------_.|----------]------- | --- eed 1,051 8 |---------- 3 40 120 8. 76 
JacksOn....--------------------ee none e eee 2 |----..----|----------]---------- 2 42, 755 16 3 19 235 4,470 9.56 © 
Routt...-------------.----- eee ee 2 |------..-- 1 2 1 196, 244 28 45 73 172 12, 534 15.66 © 

Total Colorado......-.------------------- 7 |---------- 1 2 4 ‘247, 273 55 50 105 168 17, 639 14.02 4 
Georgia: Walker_...--.------.--------.------- 1 [e222 fee eee 1 je 2-2 -e 3, 988 | 8 4 12 53 636 6.27 FW 

ees )S Ea, OE >h=hapaS——Se.  —EeESE=ESE——oEo™SS™eTTT SS _ _ OE=E—E=—T———eeS-_=—eeEeESaEDWTWT®TTVZEE$s  —EeS O———ee|?):)§:' eee OSS o=Ele=>=S=S=S~—e———eESE_«&—=EE=—EEeESe—eee ic] 

Diinois: 
Bureau.......----------------------------- 2 |---------- 4 2 |---------- 683, 371 54 117 171 285 48, 788 14.01 
Fulton....-------------------------------- 9 |-------__- 23 5 2 6, 795, 762 536 588 1,124 277 |. = 311, 202 21.84 
Grundy-.-._-----------------------------.- 3 |---------- 16 2 3 1, 676, 989 254 267 521 301 157,074 10. 68 
Hancock.-....---------------------------- 1 |----------]---------- 1 1 17, 358 11 5 16 114 1, 831 9. 48 
Jackson .-.._..-.-----------.--------------- 1 j---------. 3 |----------]---------- 449, 356 61 44 105 262 27, 523 16. 33 
Knox, LaSalle and Saline____-_-._--.-...- 6 |---------- 9 7 |---------- 1, 377, 607 230 213 443 227 100, 490 13.71 . 
Livingston.....-..--..-------------------- 1 j------.---]----------]---------- 1 6, 453 3 |.--------- 3 162 486 13. 28 
Perry..----------------------------- == 3 |---------- 12 2 1 2, 657, 818 249 382 631 257 161, 914 16. 41 
Randolph-.._..-..--------------.--------- 2 2 1 j-.------ ee 1,061, 714 63 68 131 299 39, 124 27.14 
St. Clair.........-----....---------------- 3 |---------- 5 3 3 1, 147, 172 105 84}; - 189 280 52, 913 21.68 @y 
Schuyler......----.---.------------------- Lol eee a er 107, 900 20 23 43 144 6, 190 17. 43 oO 

See footnote at end of table. a oe



TABLE 24,—Stripping operations of all types in the bituminous-coal and lignite fields of the United States, by States and counties, Oo 
in 1947 1—Continued @ in ontinue CO 

TS SS SS SSS SSS Suv SSS Ss SSS Ss ts STS io SSS sss SSS SAS 

Number of power shovels and dragline Average number of men work- | Average 

Number excavators Mined by |___—s——sii daily number Number of Average 
State and county of strip | stripping mince man-days | (as Per | 

pits Steam | Electric | Diesel | Gasoline | et tons) | Instrip |an others) ‘Total were worked day 
. pits active 

Tilinois—Continued 
Vermilion__.__.2---- 22. 2 1 je --- ee. 2 1] 89, 312 24 7 31 222 6, 895 12.95 
Wille Jl fic eee 2 1 Jee ee 242, 833 27 24 51 248 12, 648 19. 20 
Williamson. _._.--.--- 22-2, 9 [-.--__ ee 2 15 2 1, 403, 547 229 118 347 196 68, 164 20. 59 

Total Ilinois......--- 22. 43 1 78 43 14 17, 717, 192 1, 866 1, 940 3, 806 261 995, 242 17.80 z 

Indiana: : Z 
Clay....-...2-2--- eee eee 12 1 9 18 14 2,070, 049 381 216 597 237 141, 753 14. 60 bg . 
Daviess and Knox. --_2- 0 3 j-.------_. 4 2 2 788, 892 108 110 218 218 47,476 16. 62 > 
Fountain.........- 22-2 ee 1 feveeie_efee eee 1 1 78, 215 26 5 3l 293 9, 083 8. 61 EX 
Greene.....-_--.----------2--- eee eee 3 1 3 2 2 778, 048 85 56 141 235 33, 110 23.50 gf 
Owen._... 0-2 eee 1 [ieee feet 2 8, 741 5 1 6 162 970 9.01 
Parke......-..--------------2--- eee eee 1 jewel yee ee 3 1 51, 580 22 5 27 241 6, 519 7.91 kd 
Pike... 2 eee 7 1 15 8 2 4,044, 615 530 388 918 255 234, 233 17.27 & 
Spencer. ..-._-.-.-.--------------- ee 2 |. - eee eee 2 2 188, 636 44 26 70 209 14, 607 12.91 > 
Sullivan.......------------------- eee eee 6 [_.--. 8. j1 5 1 1, 963, 078 289 244 533 245 130, 520 15.04 BW 
Vermillion and Vigo. .----.-..---------.-- § |---------- 6 2 2 978, 177 194 88 282 192 54, 132 18.07 & 
Warrick......- 2-22 eee. cs re 12 16 3 38, 245, 156 400. 312 712 250 177, 990 18. 23 S 

Total Indiana...._--_--_22 22. 47 3 60 59 32 14, 195, 187 2, 084 1, 451 8, 535 241 850, 393 16. 69 A | 

Iowa: 
— Mahaska...._....--- 2-2-2 n eee eee eee 9 j---------- 1 9 9 305, 406 98 42 140 278 38, 882 7.85 © 

Marion__...-..-.-------..------- 6 12 | --- ee 1 4 10 342, 345 75 él 106 235 24, 960 13.72 we 
Monroe. ___.---.----.----- 2. ee. 2 |o-----_-_ |e eee 9, 784 | (0 eee 10 191 1, 914 5.11 oo 
Van Buren._.-_.------ 22-228 3 |-.--..----|---------- 1 3 24, 351 16 5 21 171 3, 584 6.79 
Wapello__...------ ee 3 {_----.---__}--- ee 4 3 59, 710 20 14 34 162 5, 520 10.82 

Total Iowa.._..-------- 2. 29 |_-- uu... 2 18 25 741, 596 219 92 311 241 74, 860 9. 91 

Kansas: i 
Bourbon..._-------- 22 5 1 2 |_-------_- 1 195, 405 43 23 66 _ 210 13, 876 14.08 
Cherokee_....-...---.-.-_..-_ 10 2 4 2 5 868, 068 136 84 220 242 53, 206 16. 32 
Coffey. ..-.---.-------------.- T jie fee fee fee 1, 150 5 2 7 59 415 2.77 
Crawford__...--.-.----...-._.._-_- 9 5 15 |__-_-_ 2 ee 4 1, 390, 514 243 180 423 255 107, 716 12. 91 
Labette.......2----- eee 2 fou. jee eee 1 6, 364 7 3 10 200 2, 004 3.18 
Linn... 22 ee 1 fie eee eee l 1 6, 021 7 2 9 179 1, 611 3.12 
Osage_..--..--.--------- eee 5 ee nn 2 6, 916 13 3 16 125 2,005 3.45 

Total Kansas__-..._..-.....0.0 3l 8 21 3 14 2, 473, 488 454 297 761 241 180, 833 13. 68



Kentucky: 
Boyd._.--------------------e- eee nee eee 5 |..-..----|---------- 10 1 450, 804 99 25 124 217 26, 919 16.75 
Butler__-..-....-.----.-------------- eee ee 3 |_-------.-|----------] 3 |e -- eee 88, 500 25 9 34 240 8, 155 10.85 
Carter _._- 20 -en neeeee eeeeeeeeee 1 |e. eel |e eee eee 3 |_-.------- 111, 295 49 13 62 179 11,114 10.01 
Clay._.-.---------------oe eee ee eee eee 1 |..--.2.--|------- eee 1 |--.------ 7,775 11 3 14 85 1, 190 6. 53 
Daviess....-.-.-.-...-.-.-.----.---------- 1 |. _-ue-|----------|---- ee 3 50, 000 35 10 45 104 4, 700 10. 64 
Eliiott...-.-.---.-----------------------e- 1 1 |_.--. eee eee |e 2, 100 4 1 5 200 1,000 2.10 
Hancock .......-._.---------- eee ee ee 1 |----.-2 |e eee 4 |-_--. ue. 171, 443 27 10 37 265 9, 788 17. 52 

. Hopkins._.._.-..------------------------- 26 1 13 48 5 6, 055, 577 737 513 1, 250 206 257, 587 93.51 
Knott....-...-------.-------------- eee 1 |-..-...-.-]----------|----------|----e eee 3,200 | 8 2 10 . 34 340 9. 41 
Knox ___--- 22 eee ene ee Q |_.--....-|---------- 4 |. ---oue- 43, 360 23 11 34 256 8, 720 4.97 
Laurel.......-.-...---.------------------- 4 1 8 j_-.----e- 259, 460 78 26 104 245 25, 478 10.18 
Leslie........---..--.-.-----.------------- 1 |e. e222} eee 1 |e._-e- eee 6, 235 16 9 25 25 625 9. 98 
Letcher_...........---.---------- eee eee 9 |...-.....-]-----.---- 90 |_.-------- 679, 114 185 46 231 220 50, 910 13.34 
Magoffin.......-.-.----------------------- 1 |---- ee |e eee. | ne 1,115 5 1 6 20 120 9.29 & 
McCréary-....--_-----_--..-------------.-- 1 jee ee eid | ne 10,080 4 2 6 223 1, 338 7. 63 > 
Muhlenberg....-.....-.--..-.-_-----..---- 8 2 4 15 4 1, 481, 381 299 87 386 189 73,075 20. 27 
Ohio.......-----.---------------- eee 11 |---- eee 2 19 2 664, 181 209 112 321 125 40,049 16. 58 
Perry... --- een 1 [----..---- 1 2 |-.------- 206, 705 40 5 45 258 11, 630 17.77 
Pike.....-.-.----------- en ene ee 3 |___....---].--------- 3 |..-------- 66, 518 21 13 34 123 4,167 15.96 ty 
Pulaski. ....--.-.-------- ---------------- 2 |.---------|---------- 2 |---.------ 7, 400 7 3 10 122 1, 220 6.07 FH 
Rockcastle........-.--.------------------- 1 [_..--.--[-2-- 2 _ ee Q |_-_------- 7,000 4 2 6 140 840 8.33 
Webster.......--...---..--.-.--.--.-2----- 1|---..__-.-[---.--_- 2 1 150, 190 22 6 28 213 5, 964 25.18 G 
Whitley.......-.--------------------- eee 4 9 |.-.--.---- i. 48, 250 30 12 42 158 6, 635 7.27 5 

Total Kentucky.......-..-.------------- 89 7 20 150 16 | 10, 571, 683: 1, 938 921 2, 859 193 551, 564 19.17 Z 

Maryland: qj 
Allegany...........-.-.-..---------------- 17 |__-. 22 -- fee eee 10 13 274, 019 181 61 942 113 27, 290 10.04 
Garrett............-.--------------------- 15 1 j_...--...- 10 9 324, 404 178 56 234 123 28, 883 11. 23 : 

Total Maryland. --...........-.-------- 32 | ae 20 22 598, 423 359 117 476 118 56, 173 10.65 § 

Missouri: KH 
Barton......-.--..---------nneeeneeneeeeee 5 |__.------- 3 4 3 463, 688 123 58 181 176 31, 946 14.51 & 
Bates......-.---..---------------eeee eee ee 3 |... eee 4 |...------- 2 989, 011 70 98 168 271 45, 550 21.71 @ 
Boone....._..---.--- eee nee eee ee 2 |_...--.--.|---------- 2 |.__.._-- 58, 414 15 1 16 257 4, 107 14.22 4 
Callaway........-.--...------------------ 3 |_......-..|---------- 4 3 165, 888 52 21 73 236 17, 201 9.64 5 
Dade... .....----.-- eee nee eee eee 3 |_......--.|..--..----|.-.------- 1 8,078 6 38 9 277 2, 490 3.24 
Henry __......-.------------e eee een eee 6 |_._.-..--- 8 3 1 727, 256 113 55 168 230 38, 636 18. 82 
Jasper_.......---.-------------- eee nee ee 1 1 |__..------ | -------- |e ee 5, 504 3 1 4 310 1, 240 4, 44 
Macon.......---..----------------nee nee ee Q |_--------- 5 |_..--..---|-..------- 541, 647 45 79 124 293 36, 353 14. 90 
Monroe......-...--------------- eee ene 2 1 |.----..---|---------- 1 7, 219 11 3 14 220 3, 076 2.35 
Randolph.........-.-.---+---------------- 1 j.--------- 2 |_.-.------|---------- 413, 254 29 56 85 269 22, 895 18.05 
St. Olair...........--.-.------------.----- 1 |_....-..-_|.---..---- 1 |._....---- 24, 597 10 5 15 270 4,050 6.07 
Vernon... een eee eee eee een ee 6 3 5 1 1 439, 372 78 38 116 240 27, 858 15.77 

Total Missouri.........-.--------c------ 35 5 27 15 12 3, 843, 928 555 | 418 973 242 235, 402 16.33 
oR |EeEe—EIE==T Eee —ee—eeee—e—E—=ESeee SESS _ ESE ESSE _ ——EE—ESES— Sa _ ———S——||_s_ _—_—_——— 

See footnote at end of table. Oo 
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TABLE 24.—Stripping operations of all types in the bituminous-coal and lignite fields of the United States, by States and counties, we 
in 1947 \—Continued oO 

rer 

Number of power shovels and dragline Average number of men work- | Average 

Number | - excavators Mined by ing daily number Number of Average 
State and county of strip |———— sees |. stripping = | mines man-days | jan p er 

pits ; ; . (net tons) In strip were worked day 
Steam | Electric | Diesel {| Gasoline pits All others| Total active 

Montana: 
Bituminous coal: . 
Carbon __..._.__.---..-------------------- 1 j--u - elle. 1 1 fi. ee lle 35, 044 17 7 24 131 3, 142 11.15 
Rosebud__.__.....-.._..-....--.--.---- = 1|-..----.- 6 1|--.-------| 1, 982, 185 73 17 90 278 25,011 79, 25 = 

Total bituminous coal._..__._.__...-__-- 2 |---------- 7 i 2,017, 229 90 24 114 247 28, 153 71.65 Z 
Lignite.....................-....--..--..---- 1 |__.-------|---------.|----------|__-----_-- 1, 021 2 |_--------- 2 121 242 4,22 By 

Total Montana._.......-....--_-------- 3 |..--.----- 7 a ne 2,018, 250 92 24 116 245 28, 395 71.08 - 
North Dakota: Lignite.__...-..---.-_----_-e 30 2 15 10 19 2, 287, 672 279 197 476 249 118, 536 19. 30 | 

Ohio: md 
Athens___..._.-.2--.------ eee 7 |.---.-----|-.-------- 14 5 534, 762 122 64 186 200 37, 233 14,36 fy 
Belmont.....--.--..--2---- eee nee nee ee 18 jo. 228 2 24 8 1, 590, 173 232 130 362 233 84, 198 18.89 bt 
Carroll._._....-..-----.--- eee eee ene eee § j----------/-- ele 10 4 202, 307 74 23 97 192 18, 633 10.86 &&y 
Columbiana... .......--..-..----.--------- 17 |.--2---- |e eee 29 5 699, 376 169 49 218 231 50, 460 13.86 td 
Coshocton _.._...-.---.---.---.--------e-- 10 |_.--------|----- 8. 13 8 307, 702 91 32 123 209 25, 746 11.95 © 
Gallia....-.---- eee 1 jie [eee | |e 1, 344 3 {.----._--- 3 67 201 6.69 © 
Guernsey.........--.....----------------- 4 |... -2-----|--------e- 7 1 219, 375 73 20 93 173 16, 122 13.61 WR 
Harrison.__.-_--.-...-_-------------------- 18 |. 20.2. ee 16 31 5 5, 095, 837 762 |. 363 1, 125 239 269, 305 18.92 ™~“ 
Hocking. _.__ 222 eee 6 [_-.-.-----|-- eee 9 3 160, 368 72 31 103 123 12, 677 12.65 4 
Holmes......-...-----.-------- eee eee 1 ji. 2. --]-- eel 2 43, 568 16 14 30 151 4, 530 9.62 6 
Jackson___...._...----.--------- eee eee eee 12 |__| eee 5 3 103, 165 53 15 68 186 12, 671 8.14 wp 
Jefferson.._....-_---.----- 2 eee ee 28 2 5 43 10 2, 757, 813 498 230 728 | 208 151, 764 18.17 oo 
Lawrence. ........--.--------------------- 2 ne 2 jee 24, 583 7 2 9 169 1, 518 16. 19 
Mahoning... 222.2222 eee 6 j|-..-----.-|---------- ee 176, 533 48 8 56 198 11, 089 15. 92 
Meigs.........-------- eee 2 |_-.-------|---------- 1 2 51, 971 13 5 18 231 4, 166 12. 48 
Morgan. _...-.2..-----.-- ee eee 4 ji feel 2 2 37, 719 32 14 46 67 3, 088 12. 21 
Muskingum.....-.--.--.-- 2-2 eee 8 1 2 5 7 1, 153, 881 131 43 174 222 38, 566 29. 92 
Noble..__....---.------------------------+- 7 |--------.. 2 13 |.o2 lee 717, 537 118 80 198 139 27, 607 25. 99 
Perry.......-...---------- 8 eee eee 21 |.---.-.--- 3 35 11 1, 527, 657. 323 242 565 200 113, 214 13. 49 
Portage. -_._.......----.--.-.------------- 1 jewel fee eee 2 |.---.----- 94, 131 18 6 24 316 7, 584 12. 41 
Stark_..._-_.--22 eee 7 |----2---2 fee ee eee 11 ll 386, 398 96 28 124 256 31, 734 12. 18 
TuscarawasS.........--.------------------- 16 2 |---------- 17 19 1, 030, 273 198 96 294 283 83, 327 12. 36 
Vinton__...-...-.-..------------- eee e 10 j-.--.---2-}---2 ee 9 6 354, 564 114 59 173 236 40, 893 8. 67 
Wayne.._._..__-_---..-------- eee eee 1 j_---.-.---|------- eee 2 j------.-.- 89, 156 17 4 21 289 6, 069 14. 69 

Total Ohio. .._-.--....---- eee ee 212 6 30 297 109 17, 360, 193 3, 280 1, 558 4, 838 218 1, 052, 395 16. 50 
eee | SSS eEeEEESESESESESaEEESESEEES=EE  E—E——_——E—EES=_—E—EE———SSE|_ SSS _—E—E—E—EE—E—S E——————ESO_—E—E————



( kahoma: . . 

Coal. ..----- 2 = nn nee eee eee eee rene eee 4 |_..--.---- 1 ee 208, 140 44 30 74 273 20, 231 10. 29 

Craig ....--.------------- eee n eee nen e- 2 |_..-..----|.--------- 2 |_--------- 7, 839 9 5 14 129 1, 802 4,35 

Haskell.......-------------------- eee eee 1 1 |_-.------- » Lfeeleeeeee 86, 128 22 2 24 264 6, 342 13, 58 

Latimer......-....------------------------ | ee 2 |.------|----e ee --e - 314, 163 30 28 58 280 16, 242 19. 34 

Le Flore. ....-.--------------------------- 4} .....----|.--------- 4 5 312, 626 86 47 133 170 22, 605 13. 83 

Muskogee........-.----------------------- 2 3 |_--------- I |_--------- 203, 930 53 15 68 321 21, 844 9.34 

Okmulgee and Tulsa.._........-.--------- 4 |_..------- 3 2 1 473, 448 121 86 207 195 40, 366 | 11. 73 

Rogers...-...-------------------- =e ene 4 5 3 1 2 610, 044 124 69 193 287 55,305 | 11.08 | 

Wagoner_.____..--.---------------- eae 2 |_.-------- 1 |..------_|.----- 89, 806 39 36 75 76 | 5, 709 15. 73 

Total Oklahoma..-....----------------- 24 9 10 15 8 2, 306, 124 | 528 318 846} 225 190, 446 | 12. 11 

Pennsylvania: 
ft 

Allegheny...........---------------------- 65 |_...------|...------- 109 25 4, 992, 337 980 389 1, 369 | 202 276, 497 13.06 © 

Armstrong.._._.--.----------------------- 93 |. 1]. 45 4 1, 667, 681 472 157 629 | 221 | 138,944 12.00 O 

Beaver_.....------------------------ ee 12 |... -_-.---|---------- 18 | 3 401, 331 116 | 32 148 | 218 32, 242 245 = 

Bedford....._..-.---------------- eee 6 |_..-------|---------- 11 8 | 497, 093 | 160 | 42 202} 248 50, 172 9. 91 

Blair........-.--------------------- ee 1 |... .-_-_|.--------- 2 |_..-------| 93, 263 12 4 16 | 240 3, 840 24. 29 

Bradford.....----------------------------- 1 |.....-----]----------|---------- 1 5, 255 5 1 6 97 582 9.03 ty 

Butler_.......---------------------------- 27 3 | oe. 37 16 1, 731, 136 406 124 530 215 113, 911 15.20 

Cambria.......-.-.----------------------- 47 |___..-----|.--------- 61 5 1, 938, 862 595 | . 193 788 154 121, 644 15.94 ' 

Centre.._....-.------- nnn neeen ee ne nee e eee 15 1 |_--------- 19 10 702, 624 | 220 67 287 208 59, 675 1.77. 4G 
Olarion .....---.-------------------------- 31 |_..-------|---------- 56 8 2, 546, 938 614 218 832 231 192, 207 13.25 £€ 
Clearfield. ..-....--.-------------------+-- 120 6 |_--------- 165 32 5, 047, 948 1, 803 498 2, 301 192 442, 325 11.41 

Clinton.._.......------------------------- 7 | ee 7 2 462, 682 125 30 155 219 33, 943 13.63 4 

Tik_._.....---------e--- eee eeeeeeeeee 16 |__.....-_.|---------- 21 1/ - 583,090 256 49 305 159 48, 497 12.02 © 

Fayette._.........---.-------------------- 71 3 2 61 20 1, 812, 219 745 190 935 131 122, 705 1477 4 

Fulton_......--.------.------------------- 1 |__-------.|---------- 4 | LL. 130, 529 19 7 26 234 6, 084 21.45 

Greene.......-.---.------------------- 10 |__--_-----|.----.---- 18 3 546, 166 141 40 181 217 39, 296 13. 90 

Huntingdon..........-------------------- 6 |_......-..|---------- 11 6 292, 659 116 23 139 240 33, 353 8.77 B 
Indiana......._......--------------------- 48 |__.------- 2 61 6 1, 853, 676 607 187 794 164 130, 369 14, 22 | 

Jefferson _--_------------------------------ 39 2 1 49 5 1, 441, 040 451 117 568 187 106, 034 3.59 9 
Lawrence. .....--..-.---.----------------- 6 |_.-----.__]---------- 6 4 151, 467 41 14 55 211 11, 584 13.08 tH 

Lycoming._...-...-------2---------------+ 1 |_-_---.---|---------- 1} 1 6, 672 5 1 6 133 795 8.39 hy 

McKean...-..........-------------------- 1 ji---_---e-|------ ee} Jee eee ee 1, 404 4 |__.._.---- 4 100 400 3.51 @ 

Mercer..._..---.-.--------------------- +e 6 |_--.-..---|---------- 10 j...-..---- 299, 400 83 28 111 215 | 23, 850 12.55 A 

Somerset....-..-..------------------------ 50 |.--------- 3 59 14 1, 982, 976 628 196 824 171 140, 876 14.08 

Tioga. ....--------------eeoe eee eee eee 3 |----------]---------- 3 1 35, 650 21 6 27 118 3, 182 11.20 
Venango. -_.------------e-neeeeen nee eene ne 3 |__----.---|---------- 7 3 217, 079 36 10 46 290 | —-:13, 322 16.29 | 
Washington....._....-...----------------- 43 6 2 83 13 5, 700, 465 1,118 462 1, 580 193 304, 357 | 18. 73 

Westmoreland....._....------------------ 81 7 ee 65 35 1, 933, 503 733 186 919 139 128, 010 15. 10 | 

Total Pennsylvania___..._-.-.---------- 740 24 11 989 226 | 37,075,145 | 10, 612 3,271 | 18, 783 187 | 2,578, 696 14. 38 

South Dakota: Lignite...............--------- 3 |_.--------|-.-------- 1 2|  —- 18, 518 11 1 12 194 2, 331 5. 80 

Tennessee: 
. 

Anderson..._..----------------------- eee 1 |---| ee eee - fee eee eee 1 3, 650 2 1 3 170 510 7.16 

Bledsoe. .....----------------------------- 1 |_.--_-----|---------- 3 |---------- 35, 991 17 3 20 175 3, 500 10. 28 

Campbell_........---.-------------------- 1 jie _eeeeee 2 |---| eee 162, 336 32 23 55 231 12, 683 12. 80 

Grundy..._..----------------------------- | ee 1 2 |_-..------ * 80, 838 29 4 33 232 7, 656 10.56 
fend 

See footnote at end of table. 
fea



TABLE 24,—Stripping operations of all types in the bituminous-coal and lignite fields of the United States, by States and counties, a 
in 1947 1—Continued | ho 
er 

Number of power shovels and dragline Average number of men work-| Average . 
Number excavators Mined by ing daily number Number of Average State and county of strip |__| stripping ~}-—-——— “nines man-days man aor pits . (net tons) In strip were worked day | Steam /| Electric | Diesel | Gasoline pits All others} Total active 

Tennessee—Continued 
Hamilton....--.---2- oe 1 feild 8 joo. -8 153, 709 39 16 55 279 15, 362 10.01 Morgan and Scott_....._........._.....__. 3 |....--.---]_--------- i ee 79, 997 25 13 38 168 6, 388 12. 52 iz 

Total Tennessee. __.._.._.__.__..._.__.. 8 |... ee 3 13 1 516, 521 144 60 204 226 46, 099 11.20 Fé Texas: Lignite.._........._.._...____...._.__- 1 1 jie e eee fe eee 1 60, 504 15 J... ee 15 240 3, 600 16. 81 4 
Virginia: 7 i 7 a wv Buchanan and Tazewell_...._......____._. 6 |--------2-|--- ee 14 1 437, 391 146 29 175 156 27, 233 16.06 > Dickenson and Russell..........____.____- 3 fo lee 8 7 1 422, 021 105 36 141 176 24,814 17.01 © Wise_.........-.......---.--_............. 7 |. -----2-|----- ee 4 3 279, 329 75 19 94 191 17, 931 15.58 

Total Virginia.....-.....2222 22 ee. 5 ne 8 25 5 1, 188, 741 326 84 410 171 69, 978 16. 27 ss 
Washington: 

Ps King__ 22-22-22 -eeeeeee ee 2 3 115, 466 44 20 64 184 11, 747 9.83 fy . Kittitas....220.2222222 22 2 |--.--.---- 2 1 1 60, 589 33 8 41 214 8, 758 6.92 © Thurston. .....-.222-22-- 22. 2 |----------}------- efi 3 20, 798 20 | 4 24 152 3, 645 571 © 
Total Washington.................._.__. 8 j___---.--. 2 3 7 196, 853 97 32 129 187 24, 150 8.15 A 

West Virginia: | 7 
| © Barbour-__.-..-.2.2 222-222 ee 21 {_. ee} ie 35 3 1, 736, 346 491 317 808 141 114, 172 15, 21 is Boone...----..--.-..-2- 2 ee 3 |o.--------|--- oe 4 2 54, 739 37 8 45 117 5, 253 10.42 Braxton...--...2- 2.22.2. 2 |--.-------J------- ee] 1 Joie eee 53, 977 24 ll 35 90 3, 152 17,12 Brooke._._.._-....------------ ee 13 foe -e ee} eee 19 1 1, 033, 933 271 86 357 174 62, 144 16, 64 Fayette. ...-----2--2 22222 ee 22 |----..----|-.-------- 45 5 2, 268, 569 566 157 723 204 147, 150 15. 42 Gilmer....-._---2 2222 eee 2 | .--------[--. 2. 3 |-----.---- 50, 007 35 14 49 |. 86 4, 190 11. 93 Grant.._...-222 222 eee 2 |.-------~-[--- 3 j.--.--- 8. 46, 575 67 9 76 55 4, 201 11.09 Greenbrier_..._.....-.-.-.________..._ 11 1 fee elle. 14 8 788, 140 233 49 282 192 54, 084 14, 57 Hancock ._.--.--.-.-2 222222 eee 3 |.---------|----- 2-8 4 2 116, 164 38 11 49 182 8, 898 13.06 Harrison .._.........---..-_._.._ 88 |... 222.2 tee 192 7 8, 520, 920 1, 676 727 2, 403 173 415, 261 20. 52 Kanawha..___--.---- 22222222 ee 9 J-.--- eee fee 7 2 93, 525 69 19 88 81. 7, 104 13. 17 Lewis. _-_.....-..-.-------_..e 2 |----------].--.-----. 4 Joo le 217, 644 44 7 51 280 14, 280 15, 24 Logan...-_.---------2-- 2222p eee 3 {-.-.-.-.--/-.--- Le 6 [_.---____e 145, 904 58 12 70 143 9, 999 14, 59 Marion ___....-..-.----.-_-.._ 2... 1§ |. fe. 1 re 301, 035 141 53 194 100 19, 321 15. 58 Marshall_.._..-.....-_- 2-2... 1 I j.e-----e eft 32, 607 16 5 21 65 1, 365 23. 89 McDowell.....--.........-.-._.-... 8. 4 j_----- ee feel , 2 62, 987 42 12 «64 85 4, 578 13. 76 | Minera] .._....222--2-222222222 wee 6 |--------.-]-----._.-- 2 4 81, 831 53 12 65 82 5, 342 15. 32 Mingo. _-...-20 2-022 8 |----..----|--- 2-8 21 [i228 Le 935, 488 223 95 318 207 65, 785 14, 22



Monongalia........-.------..------.------ 13 [---.------}--- eee 24 1 1, 096, 731 253 71 324 211 68, 356 16. 04 

Nicholas. ......-_...-.--.-.--------------- 15 |_.----.---]-----..--- 15 1 454, 716 170 53 223 162 36, 171 12. 57 

Pocahontas. ....-...--.----.-------------- 1 [iii eee} | 13, 953 6 3 9 120 1,080 12. 92 

Preston.....--.---------------. ----------- 13 2 |__--..---- 14 1 611, 907 163 145 308 188 57, 815 10. 58 

Qo Putnam..._._...--------------------------- 1 {ivi ee eae fee 2 j---..----- 38, 372 14 6 20 109 2, 180 17. 60 

9 Raleigh. .._.._.-..---.-----.-------------- 14 |___-----}---e-- eee 19 2 530, 664 251 54 305 126 38, 327 13. 85 

. wo Randolph......-.-----.----.-------------- 14 |_--_ ee] -e ee. 21 5 651, 614 218 96 314 135 42, 513 15. 33 

be Taylor._....----------------------- eee eee 19 |-_--------}---- eee 28 1 979, 256 238 81 319 155 49, 425 19. 81 

y Tucker_....-....-.-.-.--o-.s- essen ee 5 |... i 12 6 686, 276 185 54 239 180 43,051 15, 94 
Cn LO 5 j----------]---.---~-- 8 2 300, 471 95 36 131 135 17, 656 17.02 

ebster_.....-------------------.-------- 8 [_---__--]---------- 3 |-.----.--- 64, 513 44 11 55 73 4,035 15. 99 

] Wyoming. .-.-....--------.----------------- 2 |_------.--|---------- 2 |_--..----- 24, 678 24 11 35 55 1, 940 12. 72 

's Total West Virginia.........------------ 320 4 1 524 53 | 21, 998, 542 5, 745 2, 225 7,970 164 | 1,808, 828 16.80 6 
= 

| | | ee EO OE Ee Oe El ELSE 

Wyoming: 
S 

Campbell and Converse._....-.-.--------- 3 |.---.----.- 2 | re 219, 654 20 33 53 285 15, 083 14, 56 

Carbon___..---..-.-------------.--------- 3 : i 3 1 497, 744 65 37 102 235 23, 946 20. 79 

Sheridan____...--------------------------- 1 feel eye ee 3 |.--------- 551, 429 112 60 172 244 41, 893 13. 16 
me i i | ere | neces | penn | eens | ceanca eS | ERAT RAOS® | RR | ae to 

Total Wyoming...---------------------- 7 1 2 7 1 1, 268, 827 197 130 327 247 80, 922 15. 68 3 

Total United States 1947-.....-.--.-----| 1,750 83. 301 | 2,279 591 | 139,395,011 | 29,783 | 13,555 | 43,388 | 202] 8, 750,633 15. 93 g 

er ifs SSS 
eee NN ee 

, .} On returns from mines combining stripping and underground methods in same operation, tonnage has been separated and figures on employment prorated so that this table Z 

-aludes only data pertaining to strip mining. ct 
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POWER DRILLING | | oo 
TABLE 25.—Summary of underground bituminous-coal and lignite mines where shot holes were power-drilled in the United States, by 

States, in 1947 
CO 

Number of power Net tons produced in working places 
Number drills where shot holes were power-drilled Total vro- 
of mines jo a duction from State using mines usin 
power Com- -11<| Compressed power drills drills Electric pressed Electric drills air drills Total (net tons) 

Alabama. ..-.- 2-2 2-2 73 746 111 12, 985, 848 248, 021 13, 233, 869 14, 868, 354 iS Alaska. _- 2-22 2 - eee eee ee, 2 12 12 122, 959 171, 799 294, 758 294, 758 Arkansas_-.-.-_-------- 22 e eee eee ee, 18 ~ 20 34 150, 274 91, 991 242, 265 891, 760 DB Colorado-._..------- 2-22 - een eee eee 91 443 57 4, 038, 003 25, 103 4,063, 106 5, 439,632 tt Tlinois.....---------- eee ee 152 1,178 11 47, 449,154 |. --- 47, 449, 154 47,917,012 tH Indiana. -_...--.2-- 2 ee eee 31 257 1 10, 653, 129 j.----- 2. 10, 653, 129 10, 666,060 > Towa... -------- 2-2 ee 13 34 2 221, 180 22, 506 243, 686 284,425 Et Kansas_....-- 22-222 een eee 1 1 |i... Leo. 17,371 |_--.---_. ee 17, 371 17,371 ® Kentucky-_.---.---------- 2-2-2 962 2, 710 110 59, 294,691 | - 9, 000 59, 303, 691 64, 468, 949 re} Maryland._..._..--------- 22-2 e eee eee 5 38 5 452, 250 |.....-..------ 452, 250 685,782 . Michigan._____.__..-----2-222 2 -e eeeeeee 1 2 |--.------- 14,013 |_-.--22 ee 14, 013 14,013 > ; Missouri _.__-.-.-.--------2---- 2 eee 8 9 2 160, 985 |...---.-----.- 160, 985 180, 680 bo Montana: 
, bd Bituminous. -._._--.------- 2-2 eee nee eee ef 11 42 3 1,060, 961 |-.-2-. 2-22-28 1, 060, 961 1,060,961 6 Lignite._..-.-.---- 2-2-2 oe ee 5 13 |_-------_- 24, 162 |_._.--------.- 24, 162 32,484 & New Mexico._...__-.-----__-------- 22 -eeeeeeeeeeee 6 38 6 1, 163, 562 |_-..------2.- 1, 163, 562 1, 163, 562 bx North and South Dakota (lignite)..................--...-.--.--.-.-_-----------.-. ee 8 16 |----..---- 443,035 |.---.....--_- 443, 035 450,768 ~< Ohio. __ 2222 83 505 3 | 15,637,750 |..............| 15, 637, 750 16, 743, 163 Oklahoma.._.._- 222-0222 - oe ee ee 6 39 |..-.-_._-- 664, 642 |_------ ee 664, 642 697,066 '=* Pennsylvania--_.-------. 2-22 ne ee 308 2, 264 524 65, 479, 089 858, 805 66, 337, 894 88, 134, 977 ~ ‘Tennessee...--..---------------nee ee ee, 33 212 33 3, 768, 478 12, 150 3, 780, 628 4, 368, 299 oo Utah... 22. eee ee eee 39 270 16 7, 396, 498 |... 21 7, 396, 498 7, 402, 680 Virginia... -.-.~---------- 2-22-2222 22 nner 181 373 57 10, 787, 980 297, 613 11, 085, 593 14, 352, 259 Washington ..........----- 22-022 - eee eee 22 78 153 243, 863 600, 060 843, 923 848, 626 - West Virginia. ......-..-----------2 eee een eee eee 475 3, 168 308 | 100, 130, 823 415,860 | 100,546,683 | 127,677,577 , Wyoming... -_-..---------- 2-2 - eee eee ene 28 472 1 6,752,315 |..............] 6, 752, 315 6, 752, 315 

Total 1947... 222-2 een ee eee ee eee cece eee eee 2, 562 12, 940 1,449 | 349, 113, 015 2, 752,908 | 351, 865, 923 415, 413, 533 
A cena epee



COAL—BITUMINOUS AND LIGNITE 315 

MINING METHODS 

Figure 10 shows the percentage of total production of bituminous 
coal and lignite, by methods of mining and underground loading in 
the United States, 1938-47. Data are based on total production of 
mines and are not comparable with the percentage of underground 
production mechanically loaded, as given in table 13. 
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FiauReE 10.—Percentage of bituminous coal and lignite produced in the United States, by methods of mining 
and underground loading, 1938-47



316 . MINERALS YEARBOOK, 1948 

MECHANICAL LOADING , 

Bituminous coal and lignite mechanically loaded in underground 
mines amounted to 298,157,281 tons in 1947, or 61 percent of the 
total underground output. 

Mechanical loading equipment used in underground bituminous-coal 
and lignite mines is divided into two types: Devices that virtually 
eliminate hand shoveling (known as mobile loaders, scrapers, and 
self-loading conveyors) and those that greatly reduce the labor in 
hand shoveling (known as hand-loaded face conveyors and pit-car 
loaders). Devices in the first category are designated as “machines” 
and those in the second category as “‘conveyors.”’ 

Sales of Mechanical Loading Equipment in 1948.—The estimated 
capacity of mechanical loading equipment sold for underground use 
in all coal mines was 55 percent greater in 1948 than in 1947. Table 
26 shows the sales reported to bituminous-coal and lignite operators, 
by type of equipment, and the number of manufacturers reporting 
for 1941-48. | 

Sales of conveyors to bituminous-coal and lignite mines in 1948 
totaled 1,025 units. The figures for 1942-48 exclude duckbills, 
which were included in all previous years. Therefore, these sales are 
not comparable with those for 1941 or earlier years. 

The number of mobile loaders, scrapers, and conveyors shipped 
into various States in 1948 and the number of units in actual use in 
1947 are shown in table 28. | 

Statistics on Mechanical Loading in Bituminous-Coal and Lignite 
Mines.—More than three-fourths of the underground, mechanically 
loaded tonnage was handled by mobile loaders in 1947. Table 29 
shows the tonnage and percentage handled by each type of equipment 
in 1946 and 1947. 

During 1947, in underground bituminous-coal and lignite mines, 
3,569 mobile loaders handled 229,836,006 tons, an average of 64,398 
tons per mobile loader per year; self-loading conveyors averaged 
14,318; scrapers, 12,748; hand-loaded face conveyors, 11,358; and 
pit-car loaders, 4,966 per year per unit for the same period. 

Mechanical Loading by States—West Virginia has been the leading 
producer of mechanically loaded coal since 1939. During 1947 West 
Virginia produced 99,749,277 tons of mechanically loaded coal, 
followed by Pennsylvania with 55,387,355, Illinois with 44,402,843, 
Kentucky with 30,325,756, and Ohio with 14,469,873. These five 
States produced 82 percent of the total output of underground, 
mechanically loaded bituminous coal in the United States in 1947. 

Detailed data, by States, on the number of mines and machines and 
the production of mechanically loaded coal compared with the total 
production at mines using mechanical loading devices are given in 
table 30. Comparative changes in underground mechanical loading 
in 1946-47, by States, are shown in table 31. 

Table 32 shows bituminous-coal and lignite tonnage mined by 
stripping compared with underground hand-loaded and machine- 
loaded tonnage, as well as productivity at strip and underground 
mines, by States, for 1947.
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TABLE 26.—Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1941-48 
nn 

. Change 
1948 
from 

1941 1942 1943 1944 1945 1946 1947 1948 1947 

(per- 
cent) 

Type of equipment: 
Mobile loaders._.___..-- 367 33 234 282 349 490 485 723 +49. 1 
Serapers !__._...-----_- 8 1 13 20 6 3 12 17 | +41.7 
Conveyors 2_..._.....---}] 1,800] 1,167 798 580 738 838 846 | 1,025 | -+21.2 
Pit-car loaders___._-_--- 10 2 1 jii------}| ©) (3) (3) C) en Pe 

Total, all types_.---..| 2,185 | 1,536 | 1,046 882} 1,093 | 1,331 | 1,343 | 1,765 +31. 4 
Number of manufacturers 

reporting. .....-..-------- 32 28 24 22 25 24 23 22 |__--eoee 

ns SA SS 

1 Reported as scrapers or scraper haulers and hoists. 
2 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. Sales 

of both loading heads and conveyors were counted for 1941, but the figures for 1942-48, inclusive, do not 
include loading heads separately. 

3 Canvass of sales of pit-car loaders discontinued in 1945. 

TABLE 27.—Units of mechanical loading equipment in use in underground 
bituminous-coal and lignite mines in the United States, 1942-47 

rn A SS 

Change. . 
1947 

Type of equipment is42 | 1943 | 1944 | 1945 | 1946 | 1947 | fom 
(per- 

| cent) 

Mobile loaders.._..__.......-----------------| 2,301 | 2,525 | 2,737 | 2,950] 3,200, 3,569 | +11.5 
Scrapers..........-.---.---------------------- 93 83 87 87 75 67 | —10.7 
Pit-car loaders. ........._-.-----.------------ 481 321 241 142 93 71 —23.7 
Conveyors equipped with duckbills or other 

self-loading heads........-.-.--------------| 1,062 | 1,226 | 1,331 | 1,383 | 1,521 |) 1,531 +.7 
Hand-loaded conveyors..-...---.------------| 3,041 | 3,191 | 3,236 | '3,385 | 3,470 | 3,979 | +14.7 

Total all types.....----.---------------|_ 6,978 | 7,346 | 7,632 | 7,947] 8,359 | 9,217] +10.3 . 

a
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TABLE 28.—Comparison of mechanical loading equipment and “mother’’ con- 
veyors in actual use in bituminous-coal and lignite mines in the United States 
in 1947 with sales reported in 1948, by States 

a 

Mechanical loading equipment | 
ais“ Motther’”?” 

| Mobi , | conveyors 3 
State obile loaders Scrapers Conveyors 

In use | Sales | Inuse| Sales | In use| Sales Sales 
in 1947 | in 1948 | in 1947 | in 1948 | in 1947 | in 1948 in 1948 

Alabama..-_.........---.----------.----- 135 8] ° 381 f--_ Le. 358 66 6 
Arizona_...------------------------------|------- |e ee |e {eee eee fe 1 
Arkansas....-.------.--------------------|------_- 1 |_--------]-------- 73 18 |_--..------- 
Colorado_._..-...-----------.------------ 28 4 1 j-------- 307 8 |------.--2-- 
Idaho.._...-.----------------------------|--------]--------|-------- |---| ee 
Illinois. __.....--.---.---.-.- 22-2 554 a 27 6 14 
Indiana_.._-.-.---.---------------------- 142 14 |---| eee 2 |----.------- 
Towa__.-.-.------------------------ eee § |--------}----.---]-----.-- 12 |_.--...-|-------- 2... 
Kentucky......--.-.---------.-_--------- 351 124 1 1 709 145 41 
Maryland....-_..-------.--.------.------|] 3 |--------]--------|-------- 35 1 J--------..-- 
Michigan-...----------------.---------.-].-..--_-]..------|--------]------ ee 1 j_.- e--]---- ee 
Montana_......----------- +--+ 41 |__------]...-.---]----- ee 8 | 
New Mexjico.__.......-----...- ~~ 18 3 a 1 j-u------]--- ee 
North Carolina........--..-.----.------}-----___|--------|-------- : 2 |.------.---- 
North Dakota__......---..-.--...---.---- 7 |--------|--------]------ |e fe] 
Ohio____-----------2---2 eee 179 36 |.-------]---.-.-- 178 44 5 
Oklahoma._..-_-...--_---.--------. 22.2 4} ----|-.---~--]------- 83 18 5 
Pennsylvania_......-.----.----.-----.--- 800 169 14 2; 1,024 215 25 
Tennessee_..-.-...-----.---------- ee 15 2h! en 171 20 3 
Utah.___.------ le 87 15 |....----|-------- 132 + 
Virginia__....---.----.-.--------- eee 98 20 |--------|-------- 188 35 4 
Washington..__.....-.-.-.---.--------- 2 6 2 97 |_-------|--.-.-.- 2 - 
West Virginia._.......--2--.......--.....| 1,071 265 |...-.--- 8 | 1,797 425 124 
Wyoming.__..-..-2--- ee 30 1 8 3 309 9 2 

. Total. ....--.---------.------------] 3, 569 723 67 17 | 5,510 | 1,025 230 . 

anne ee eee erence a aa SS PSS a i SS 

1 Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 
2 Includes all haulage conveyors with capacity over 500 feet except main slope conveyors. Data on num- 

ber in use in 1947 are not available. 

TABLE 29.—Bituminous coal and lignite mechanically loaded underground in the 
United States, by types of loading equipment, 1946-47 

aan nm reer ere eeeerr reece eee eer ST SS SSS Sr SS SSSR 

| 1946 1947 

Type of equipment P t P 
ercen ercent 

Net tons | oftotal | Nettons | of total 

Mobile loaders: 
Loading direct into mine cars...........-.---...---| 132, 662, 797 54.1 | 155,352, 706 52.1 
Loading onto conveyors____....--.-.---.----------- 8, 379, 074 3. 4 10, 025, 273 3. 4 
Loading into rubber-tired trucks.....-.-....-..--.-| 45, 932, 942 18.7 64, 458, 027 21.6 

Scrapers___..-....------.---- eee 916, 759 4 854, 113 .3 
Pit-car loaders. -........._._.____------------------ ee 622, 363 .3 352, 573 l 
Conveyors equipped with duckbills or other self-loading 
heads.......-..-.--.-------__----------------------- 19, 678, 478 8.0 21, 921, 484 7.3 

Hand-loaded conveyors. ...-...---------.---.---------- 37, 148, 355 15.1 45, 193, 105 15. 2 

Grand total loaded mechanically._...............| 245, 340, 768 100.0 | 298, 157, 281 100.0 

ee a SS SSS Ss i



TABLE 30.—Mechanical loading underground in bituminous-coal and lignite mines in the United States, by States, in 1947 

re 
ee 

Production mechanically Total underground production at mines 

Number of mines Number of loading devices loaded (net tons) using mechanical loading devices (net tons) 

Usi Con- 

sing veyors Hand- Mines 
both equipped : 

State Using : : + | loaded Mines : using 

loading| Using | loading Mobile with | Pit- | “¢on- Handled using Mines both 
con- ma- loading| Scrap-| duck- | car Loaded by : using con- : 

ma- | vevors| chines | -°t@! | ma- | ers | bills or | load-| V°Y°'S |machines 1 bycon- | Total | loading | Vevors | loading | Total 
chines ny ; d hi th (num- veyors 2 machines ¥ S| machines O 
only 1 | OMY "| ab ealnes iE | | berof only! | SY" | and con- o 

con au units) veyors | 
veyors loading > 

, heads | ) 

Alabama-......----.---.---- 20 17 14 51 135 31 35|_.--.- 323] 7, 282,480} 3, 306, 910) 10, 589,390) 4, 885, 663) 2, 986, 866) 5, 751, 818 13, 624, 347 w 

Arkansas.........-.--------|----.---- 19) __.--._- 19]__-_-._-]..-.---]-.--..---]------ 73|_-..---..--| 895, 347 895, 347|_..-.---.--| 948, 318]__-..---.. 948,318 

Colorado............------- 41 18 4 63 . 28 1 214 1 93| 3,274,355} 402,370) 3,676,725| 3,969,480) 385,177 296,118} 4, 650, 775 

Illinois. ....-..----.-------- 75 1 6 82 654)_-.---- 27 70|........| 44,059,377} 343, 466| 44, 402, 843] 41, 327,560] 117, 504) 3, 573, 130] 45, 018, 284 

Indiana-...-.-------------- 17).-.---_]-------- 17 142)_..____|...._____]_..___|._._.___| 10, 246, 786)..__..__..| 10, 246, 786] 10, 246, 786)_.....---.|-----.-..- 10, 246, 786 

lowa._.._..----------------- 3|__-.-_- 1 4 5|_------ 11!_____- 1] 222, 843 3,522) 226,365] 225, 225|_________. 7,522| 232,747 B 

Kentucky-...------.------- 116 42 24 182 $51 1 216)_...-- 493} 25, 168, 853) 5, 156, 903] 30, 325, 756] 28, 434, 652) 5, 288, 691) 8, 612, 689} 42, 336,082 © 

Maryland.-.-......----.-----|-------- 4 1 5 3].------ 3|..---- 32 192, 666] 255, 611 448, 277|_..-...--..| 386,971 275, 498 662,469 c 

Michigan..._...-.----------|-------- ieee ee 1j_.------}-------]--- ee} -- 1}_....------ 2, 803 2, 803] -.-..------ 14, 013] _.----.--- 14,018 @ 

Montana (bituminous and 
lignite) .-.-..--.---------- 9 Lj. ------ 10 41)... _. ) 2| 1,046, 095) 10,000} 1,056,095} 1, 046, 095 47, 500)....--.---} 1,093, 595 B 

New Mexico--..---.------- §|_..-.._}-.-.-.-- 5 18 6 1|____.-]_--.----| 1, 067, 882|_.._...---| 1,067, 882} 1, 218, 832)_..___-.--|---------- 1, 218, 832 

North Dakota (lignite) _-_-- 2|_---_--_}-------- 2 7|.---...].--.-----]------|-------- 423, 887|...------- 423, 887 432, 507|_.....-----|---------- 432,507 © 

Ohio-__.....--....---------- 35 8 2 45 179] _...--- 154|__.._.- 24| 14, 265,963) 203, 910| 14, 469, 873] 15, 253,806) 194,270] 285, 102) 15, 733, 178 

Oklahoma.-.-.-.-.----.-.-----]-------- 8 1 9 4)__. 1. |---.----_]------ 83 130, 000} 602, 686 732, 686].__-------- 602,777| 172, 448 775, 225 ss 

Pennsylvania........------- 108 80 36 224 800 14 82|__.-_- 942] 47, 453, 321] 7, 934, 034| 55, 387, 355) 55, 678, 713 9, 309, 923/10, 576, 806) 75, 565,442 « 

Tennessee._.--.------------ 9 10 10 29 15).-..-2- 42).....- 129} 1,210, 494! 1,638,992] 2,849,486, 1, 235, 647] 1,678, 400) 1,184,405) 4, 098, 452 2 

Utah._......--.-.---------- 22 4 3 29 87|_..---- 118]__..-. 14] 6,966,048] | 93,137] 7,059,185] 6,848,939] 84,875] 367,698) 7,301,512 4 
Virginia._..-.....--..------ 21 11 10 42 98} _....-- 61}__-.-- 137| 5, 599, 650] 1, 746,345] 7,345,995) 6,308, 153} 1, 878, 835) 4, 190, 635| 12,377,623 

Washington......-.-------- 5 2 2 9 1 6 8}_----- 89 101,777| 421, 303 523, 080 48, 629 46, 644; 449, 481 544, 754. ei 

West Virginia.....--.---.-.- 199 108 105 412; 1,071)-..---- 290) .-...- 1, 507] 77, 530, 206/22, 219, 071| 99, 749, 277; 74, 777, 760/19, 401, 457/33, 675, 373 127, 854, 590 

Wyoming. -....------------ 20 1 2 23 30 8 273|--.---- 36| 6,368,920] 309, 268] 6,678,188] 6, 268,832) 108,522) 317,902) 6, 695, 256 

Total: 1947._...-.---- 707 335 221| 1,263} 3,569 67 1, 531 71| 3, 979/252, 611, 603/45, 545, 678/298, 157, 281/258, 202, 279/43, 480, 833/69, 736, 625 371, 419, 737 

1946__.--.----- 654 313 195} 1,162) 3,200 75 1, 521 93| 3, 470}207, 570, 050/37, 770, 718) 245, 340, 768) 221, 173, 263138, 769, 218) 54, 025, 233/313, 967, 714 

Percent change, 1947 from 
1946......-...---------.-- +8.1} -++-7.0| -+13.3| +8.7) -+11.5) —10.7 +0. 7/—23. 7) -+14.7 +21.7 +20. 6 +21.5 +16. 7 +12, 2 +29. 1 +18. 3 

el SS EE 
en 

1 Includes mobile loaders, scrapers, and conveyors equipped with duckbills or other self-loading heads; some mines in this class use conveyors or shuttle cars in conjunction with 

mobile loaders to perform initial phase of transportation. O 

2 Includes hand-loaded conveyors and pit-car loaders. jo 

co



TABLE 31.—Comparative changes in underground mechanical loading of bituminous coal and lignite by principal types of loading devices ©09 
in the United States, by States, 1946-47 BS 

Net tons Handled by each class (percent) Underground out- 

A eT ecernrrmmracccemmemcmm—=—=! Dut mechanically | 

1946 1947 1946 1947 loaded (percent) 
State a 

Loaded | Handled | Loaded | Handled Loaded by | Handled by Loaded by |Handled by . an . . 
machines! |conveyors?| 7°! | machinest|conveyors?| otal by mar we by ma ye 1946 1947 

Alabama....--.-.-----.-----------------| 5, 255,066 | 2,885,068 | 8,140,129 | 7,282,480 | 3,306,910 | 10, 589, 390 64. 6 35.4 68. 8 31.2 56.7 61.9 ie 
Arkansas.....-...-.-.-2-.-------.-------|------ eee 715, 818 715, 818 |_.-.-------- 895, 347 895, 847 |-.--.----- 100.0 |-..-.----.-. 100. 0 67.0 80.0 . 
Colorado. ...-...--.---.-----------------| 2, 990, 267 398, 002 | 3,388,269 | 3, 274, 355 402,370 | 3,676, 725 88.3 11.7 89.1 10.9 58.8 60.2 4 
Tilinois._.....-.-.-...-.-.------..-----_-| 41, 878, 095 477,959 | 42, 353, 054 | 44, 059, 377 343, 466 | 44, 402, 843 98. 9 1.1 99. 2 8 87.7 88.6 
Indiana_..-..--.------------------------] 8, 889, 172 25,000 | &, 914,172 | 10, 246, 786 |....-----.--| 10, 246, 786 99.7 13 100.0 |_--------- 90.3 91.1 
lowa_.--..---------- ene nee 253, 809 1, 850 255, 659 222, 843 3, 522 226, 365 99.3 7 98. 4 1.6 22,1 24.0 
Kentucky...-.----...-.-------.-.-.-.---| 20, 086, 034 4, 283, 432 | 24, 369, 466 | 25, 168, 853 5, 156, 903 | 30, 325, 756 82. 4 17.6 83.0 17.0 41.2 41.2 OF 
Maryland__.._-----22-.- 2-2-2228 27, 703 283, 643 311, 346 192, 666 255, 611 448, 277 8.9 91.1 43.0 57.0 21.5 30.9 
Michigan_ _.._-..2- 222-222-2222] eee 34, 411 34,411 |_---L-_----- 2, 803 2, 803 |-..------- 109.0 |....------ 100. 0 43.0 20.0 rd 
Montana (bituminous and lignite).--...| 1,142,015 15,244 | 1,157,259 | 1,046,095 10,000 | 1,056,095 98. 7 1.3 99.1 .9 91.2 91.1 ts 
New Mexico. -_..-_..-.......--.--.----- 809, 983 |....-------- 809, 933 1, 067, 882 |.-..---..---] 1,067, 882 100.0 |...-.----- 100.0 |... -.---- 63. 3 74. 0 > 
North Dakota (lignite)......_....-..-_.- 354, 379 |... ---_--- 354, 379 423, 887 |....-.------ 423, 887 100.0 j.-.---...- 100.0 |...---.--- 83.0 89.8 bd 
Ohio. _.-...---.-.-...---.-.-..----------| 12,356, 640 221, 585 | 12, 578, 225 | 14, 265, 963 203,910 | 14, 469, 873 98. 2 1.8 98. 6 1.4 69. 5 71.7 td 
Oklahoma. .._......------------------- 130, 000 440, 602 570, 602 130, 000 602, 686 732, 686 22.8 77.2 17.7 82.3 58. 5 65.7 © 
Oregon....-.-- 22-2 ef eee ee 16, 089 16, 089 }|_------- ee} ee) eee] eee 100.0 jo. 22+ yee 93.8 |--.------- O 
Pennsylvania-__...........-.-----.------| 36, 369, 029 6, 467, 136 | 42, 836,165 | 47, 453, 321 7, 934, 0384 | 55, 387, 355 84.9 15.1 85.7 14.3 45.7 50. 4 ra 
Tennessee... ...------------- eee eee 824,988 | 1, 5384, 400 2, 359, 388 | 1, 210, 494 1,638,992 | 2, 849, 486 35.0 65.0 42.5 57.5 43.5 49.6 ~ 
Utah____.. ee -----------| 5, 482, 296 98,460 | 5,530,756 | 6, 966, 048 93, 137 7, 059, 185 98. 2 1.8 98. 7 1.3 92.3 95.0 
Virginia_._.---..--2-----.---.----..-----| 4, 295, 140 1, 688,479 | 5,983,619 | 5, 599, 650 1, 746, 345 7, 345, 995 72. 4 27.6 76. 2 23.8 39.9 38, 6 
Washington...._-.......--.--- 2. 2+ ae- 59, 415 413, 582 472,997 | 101,777 421, 303 523, 080 12.6 87. 4 19.5 80. 5 52.9 56. 8 re 
West Virginia....._..............---...-| 60, 288, 895 | 17, 410,975 | 77,699,870 | 77, 530, 206 | 22,219,071 | 99, 749, 277 77.6 22.4 77.7 22.3 60. 2 64.7 o9 
Wyoming._..-.......-2-2-.22.--.-.-----| 6,130,174 408,988 | 6,539,162 | 6, 368, 920 309, 268 | 6, 678, 188 93. 7 6.3 95. 4 4.6 98. 5 98. 5 

Total. --..-.....-..---..-.--..-.--|207, 570, 050 | 37, 770, 718 |245, 340, 768 |252, 611, 603 | 45, 545,678 |298, 157, 281 84. 6 15.4 84,7 15.3 58. 4 60. 7 

1 Includes mobile Joaders, scrapers, and conveyors equipped with duckbills or other self-loading heads. 
* Includes hand-loaded conveyors and pit-car loaders.



TABLE 32.—Bituminous-coal and lignite production by methods of mining and loading and average output per man per day, in the United 
States, by States, in 1947 

Mined by stripping Mined underground Total 

State Average | Hand-loaded | Mechanically Total Average Average 
Net tons tons per (net t ons) loaded (net tons) tons per Net tons tons per 

man per day (net tons) man per day man per day 

Alabama..........-.---------------- +2 ee eee eee 1, 948, 823 9. 70 6, 510, 012 10, 589, 390 17, 099, 402 3. 56 19, 048, 225 3.81 
Alaska...------- oe ee ee eee eee 66, 462 10. 72 294, 758 |_-...--------- 294, 758 3. 90 361, 220 4.42 Q 
AYTizona....------------ n nn le eee w eee eee 10, 060 |.---.---.-.--- 10, 060 2. 48 10, 060 2. 48 > 
Arkansas __._....--.------------- eee eee eee 751, 128 9. 82 224, 474 895, 347 1,119, 821 3. O1 1, 870, 949 4.17 
Colorado. -_.--.----.------ 2+ eee eee 247, 273 14, 02 2, 434, 106 3, 676, 725 6, 110, 831 ' 4,98 6, 358, 104 5.11 
Georgia..._..---------- eee eee eee 3, 988 6. 27 3,295 |_--..-...-.--- 3, 295 2, 22 7, 283 3. 43 
Ilinois._..-.---.--.------ eee eee eee 17, 717, 192 17. 80 5, 739, 976 44,.402, 843 50, 142, 819 7. 80 67, 860, 011 9.14 te 
Indiana.._......-.---.----------- 2 --eeeeeeeeeeeeee 14, 195, 187 16. 69 1, 007, 124 10, 246, 786 11, 253, 910 7. 78 25, 449, 097 11.08 rH 
Tow8....------- enn nn ee eee 741, 596 9. 91 716, 094 226, 365 942, 459 3. 49 1, 684, 055 4.88 
Kansas. -..--.------- oe ee eee 2, 473, 488 18. 68 271,096 |_------------- 271, 096 2.02 2, 744, 534 8. 71 CG 
Kentucky - -..------------------------- eee eee ee eee 10, 571, 683 19.17 43, 343, 243 30, 325, 756 73, 668, 999 5. 52 84, 240, 682 6. 06 = 
Maryland-__..-_.-_.--.-_._.--_.------ eee 598, 423 10. 65 1, 004, 582 448, 277 1, 452, 859 3. 96 2, 051, 282 4.85 B 
Michigan..._...---..--.---------- eee 11, 210 2, 803 14, 013 2. 08 14, 013 2.08 ! 
Missouri_...-..------_-------- 2 eee eee eee eee 3, 848, 928 16. 33 392, 499 j--.-.--..-___- 392, 499 ~ 2,59 4, 236, 427 10. 94 Oo 
Montana i 2, 017, 229 71. 65 74, 254 1, 047, 738 1, 121, 992 6. 82 3, 139, 221 16.29 4 
Montana (lignite)......_..-..-.2-2---- eee eee eee eee 1,021 4, 22 29, 291 8, 357 37, 648 5. 69 38, 669 5.64 
New Mexico..-.....---..---- 2 een nn ee ee ee fee eee ee ene eee eee 375, 328 1, 067, 882 1, 443, 210 5. 38 1, 448, 210 5. 38 
North Dakota (lignite) __._.-.....----2-------- eee eee eee 2, 287, 672 19.30 48, 303 423, 887 472, 190 8.55 2, 759, 862 15. 89 B 
Ohio......-----.---- ee ee eee eee ee 17, 360, 198 16. 50 5, 718, 138 14, 469, 873 20, 188, 011 5. 80 37, 548, 204 8. 28 = 
Oklahoma. -__._---_--.-----.--2- eee eee eee ee 2, 306, 124 12.11 381, 753 732, 686 1, 114, 439 3. 79 3, 420, 563 7. 06 
Pennsylvania___.-.--.--.-----.---.-------- eee ----| 87,075, 145 14, 38 54, 616, 796 55, 387, 355 110, 004, 151 4.97 | 147,079, 296 5. 95 te 
South Dakota (lignite) -..._...-...2 022-0222 13, 518 5. 80 1,100 |.-----.---_--- 1,100 3. 63 14, 618 5.55 et 
Tennessee. -_---2--- nn ee ee eee ee 516, 521 {1. 20 2, 892, 476 2, 849, 486 5, 741, 962 4. 46 6, 258, 483 4,69 2 
Texas (lignite)_._.....-..--..------------ eee eee 60, 504 16.81 |..--.-_._.----]----.-_-.---_-}-------- ef} eee 60, 504 16.81 4 
Utah -__-2 21 - een eee eee | eee eee fee eee eee 369, 514 7, 059, 185 7, 428, 699 7.00 7, 428, 699 7.00 =i 
Virginia_-.-_------------- eee eee eee 1, 188, 741 16. 27 11, 686, 063 7, 345, 995 19, 032, 058 4,78 20, 170, 799 4.97 tt 
Washington... eee eee nee 196, 853 8.15 397, 993 523, 080 921, 073 3. 29 1, 117, 926 3. 68 
West Virginia.......-.-.--------- 2 eeeeeeee-| 21, 998, 542 16. 80 54, 413, 760 99, 749,277 | 154, 163, 037 5.72 | 176, 156, 579 6. 23 
Wyoming... 22 eee ee eee eee eee 1, 268, 827 15. 68 104, 132 6, 678, 188 6, 782, 320 7. 24 8, 051, 147 7. 92 

Total 1947. — 2-222 nee nee eee ene eee een eee -----| 189,395, O11 15.93 | 193, 071, 480 | 298, 157, 281 | 491, 228, 711 5.49 | 680, 623, 722 6, 42 

Oo 
. | oe
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| MECHANICAL CLEANING 

Bituminous coal mechanically cleaned in 1947 amounted to 174,435,- 
937 tons, or 28 percent of the total output. _ 

Mechanical cleaning by wet methods include jigs, concentrating 
tables, classifiers, launders, dense-medium processes, and any combi- 
nations of these five methods. 

Pneumatic methods of coal cleaning include air tables, air flow, air 
sand, and any combination of these three methods. 

Tables 33, 34, 37, and 38 include mechanical cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 35 and 36 are on the same basis but do not include consumer- . 
operated plants. There are no mechanical cleaning plants at lignite 
mines. 

Consumer-operated plants include plants owned by steel companies 
which receive coal from various mines (but usually from affiliated 
companies), clean it, and then consume it directly at the plant. 

Table 33 compares bituminous coal cleaned in 1944-47 by method 
of cleaning. Both wet and pneumatic methods increased in 1947 
over 1946. 

. Mechanical Cleaning, by Types of Equipment.—The tonnage of 
bituminous coal cleaned by wet methods was 156,083,452 tons in 
1947—an increase of 28 percent over 1946. The quantity cleaned 

| by pneumatic methods was 18,352,485 tons—an increase of more than 
10 percent. . 

Table 34 compares the number of cleaning plants and the tons of 
cleaned coal, by types of equipment, for 1946 and 1947. During 1947, 

. 440 wet-washing and 84 pneumatic cleaning plants were in operation. 
Sixty-three tipples used both wet and dry methods at the same plant; 
deducting these duplications gives a net total of 461 plants that 
cleaned coal in 1947, an increase of 16 plants over 1946. 

Mines served by cleaning plants, exclusive of those that ship to 
washeries operated by steel companies, produced 244,511,541 tons or 
39 percent of the total bituminous output in 1947. In this same 
group of mines, 164,310,898 tons were mechanically cleaned; therefore 
67 percent of the coal produced at mines with cleaning plants in 1947 
was cleaned at the mine. The remainder of the output from these 
mines (33 percent) presumably represents the larger sizes commonly 
picked by hand. (See tables 36 and 38.) 

Relation Between Raw Coal, Clean Coal, and Refuse.—For every 
100 tons of raw coal cleaned during 1947 at the mines, 84 tons of clean, 
merchantable coal, on an average, were obtained and 16 tons of refuse 
discarded. Table 38 shows the total production of mines with clean- 
ing plants and results of cleaning operations, by States.
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Methods of Mining at Mines Served by Cleaning Plants.—Under- 
ground mechanical loading appears to be closely related to mechanical 
cleaning. Underground coal loaded mechanically in 1947 totaled 
298,157,281 tons, of which 158,507,079 tons (53 percent) passed 
through tipples equipped with mechanical cleaning devices. Pro- | 
duction of coal from strip mines in 1947 was 139,395,011 tons, of 
which 42,016,524 tons (30 percent) came from strip mines having 
mechanical cleaning tipples. Hand-loaded underground coal pro- 
duction in 1947 totaled 193,071,430 tons of which 23 percent passed | 
through tipples equipped with cleaning plants. (See tables 32 and 
36.) 

| TABLE 33.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, in net tons of clean coal, 1944-47 

. Change 

Method of cleaning 1944 1945 1946 1947/1947, from 
_ | (percent) 

By wet methods: . | 
At mines............--------..--....| 128, 390, 547 | 121, 418, 585 | 115, 120,292 | 145, 988, 413 +26. 8 
At consumer-operated cleaning plants} 10, 272, 142 9,051,154 | 6, 938,347 | 10, 125, 039 +45. 9 

Total wet methods_._.....-.-..--.| 138, 662, 689° | 130, 469, 739 | 122, 058, 639-| 156, 083, 452. +27.9 
By pneumatic methods...............---| 20,064,440 | 17,416,197 | 16,611,198 | 18,352, 485 “+10. 5 

Grand total........---------------| 158, 727,129 | 147, 885, 936 | 188, 669, 837.) 174, 435, 937 +25. 8 , 

TABLE 34.—Bituminous coal cleaned in the United States, by types of equipment 
in actual operation, 1946—47 Be 

[Coal cleaned and plants operated by consumersat central washeries in Colorado and Pennsylvania included] 

: - Cleaned by each 
Plants in op- Net tons of clean coal type (percent of 

Type of equipment total) . 

| 1946 1947 | 1946 1947 1946 | 1947 

Wet methods: . | 
Jigs..........--..-------.---------| 226 234 | 64,702,238} 85, 931,353 46.7 . 49.3 
Concentrating tables..........._.- 10 9 1, 447, 200 2, 980, 368 1.0 1.7 ‘ 
Classifiers..........-..-.-.-------- 68 67 | 13,883,088 | 14,647,771 10.0 8.4 
Launders..........--.....-------- 18 19} 16,020,328 | 17,902,394 11.6 10.3 
Dense-Media...........---------- 59 70 | 14,172,428} 17,702,322 10.2 10.1 
Jigs and concentrating tables__...- 14 14 3, 776, 190 4, 302, 422 2.7 2.5 
Other combinations of methods 1, 

2, 3, 4, and 5...----- 0-2 21 27 8,057,167 | 12, 616, 822 5.8 7.2 

Total wet methods..............| 416 440 | 122,058,639 | 156, 083, 452 88.0 89.5 
Pneumatic methods.........--..----- 88 84 | 16,611,198 | 18,352, 485 12.0 10.5 

Grand total_...................-| 1504] 1524 | 188, 669,837 | 174, 435, 937 100.0 100.0 

1 Number of plants using both wet and pneumatic methods was 59 in 1946 and 63 in 1947.



324 MINERALS YEARBOOK, 1948 

TABLE 35.—Total production of all coal at bituminous mines in the United States 
: having cleaning plants, in net tons, 1946-47 

[Does not include any estimate for mines that may ship to consumer-operated plants] 
ee ener nner eee ee ee 

Change 

Type of equipment a 1946 1947 A947 from 
(percent) 

Wet methods: 
| 

Jigs___.___._-.--_-------------------------------------------| 98, 228, 966 | 123, 267, 688 +25. 5 
Concentrating tables_.........-..-.---.--------------------- 884, 813 945, 919 +6. 9 

. - Olassifiers..............-..--.-.---------------------------| 29, 727, 885 33, 176, 301 +11.6 
Launders-_.__...-..-----.-------------------- =e ee 14, 978, 052 19, 721, 354 +31. 7 
Dense-Media_-__.__--_-.___----.--.--L.----.----------------| 29,329, 451 34, 901,017 -+19.0 
Jigs and concentrating tables._........_--------------------- 4, 137, 840 4, 697, 185 +13. 5 
Other combinations of methods 1, 2, 3, 4, and §............-.| 12, 566, 806 17, 953, 150 +42.9 . 

Total wet methods__..-......-...---------------..----.---}| 189, 853, 813 | 234, 662, 614 +23. 6 
Pneumatic methods. -...-.-------------------------------------| 52, 939,448 | 59, 917, 199 +13. 2 

Grand total_..........--.---.--_-_-----....-.-------------| 242,793, 256 | 294, 579, 813 +21.3 
Less duplications 1_.......--...---------------------------------}| 42, 519, 334 50, 068, 272 +17.8 

Net total._..__.---_-.-------.--------- eee e----------] 200, 273, 922 | 244, 511, 541 +22.1 
United States, total production ?._._.-..------------------------| 533, 922,068 | 630, 623, 722 +18. 1 
Percent produced at mines having cleaning plants-----.-------- 37.5 ~~ 88.8 Jew e 

ee 

1 Mines using both wet and pneumatic methods. 
2 For purposes of historical comparison and statistical convenience, the figures include the output of 

lignite and of anthracite and semianthracite outside of Pennsylvania. There are no mechanical cleaning 
plants at lignite mines. 

TABLE 36.—Method of mining at bituminous-coal mines in the United States 
served by cleaning plants, 1944-47 

[Does not include any estimate for mines that may ship to consumer-operated plants] 
qe SSS SSS Ss SSS SSS Ss SSS SSS SS 

a . Total net tons produced from mines 
= that move coal to cleaning plants oe, 

Method of mining in use "1946 

1944 1945 1946 1947 (percent) 

Mined from strip pits.........------.-.--.] 32, 444, 227 | 35,910,050 | 33, 221,819 | 42,016, 524 +26. 5 
Mechanically loaded underground... ------|137, 926, 900 |129, 733, 226 |125, 521, 189 |158, 507, 079 +26. 3 
Hand-loaded underground._.....----------| 62, 564, 653 | 48, 614, 794 | 41, 530,914 | 43, 987, 938 +5.9 

Total_.........-------------..-----~.]232, 935, 780 |214, 258, 070 |200, 273,922 |244, 511, 541 +22.1 

cD
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TABLE 37.—Bituminous coal mechanically cleaned by wet and pneumatic methods 
in the United States, by States, 1946—47 

[Coal cleaned and plants operated by consumers at central washeries in Colorado 
and Pennsylvania included] 

en S
e 

: Output mechan- 
operation Net tons of clean coal ically cleaned 

State (percent) 
1946 | 1947. 1946 1947 1946 1947 

Alabama....---------------------- 51 52 11, 608, 231 13, 923, 152 71.7 73.1 

Alaska____..---------------------- 2 1 164, 623 171, 799 44,9 47.6 

Arkansas. ..---------------------- 3 4 98, 177 250, 060 6.0 13. 4 

Colorado....---------------------- 10 8 901, 069 1, 373, 708 15. 2 21.6 

Tilinois_...--. ---------------.---- 57 53 28, 164, 779 33, 363, 568 44,4 49,2 

Indiana_..------------------------ 19 22 10, 669, 696 13, 865, 723 49, 2 54. 5 

Kansas_..--.--------------------- 5 4 1, 273, 764 1, 349, 393 51.1 49.2 

Kentucky-..-.-.----------------- 23 30 8, 270,196 | 12, 195,014 12. 4 14.5 
Maryland... --------------------- (1) 2 (4) 318, 498 (1) 15.5 

Michigan. ..---------------------- 1 [_---- ae - 7, 554 |_-_-__-------- 9.4 |_.-------- 

Missouri_..----------------------- 10 9 2, 991, 932 3, 071, 263 80. 2 72. 5 

Montana. .-------.--------------- 2 3 171, 882 170, 522 4.6 5.4 

New Mexico...------------------- 3 3 395, 347 477, 873 30.9 33.1 

QOhio_.__.------------------------- 11 15 6, 467, 864 9, 366, 478 20.0 24.9 

Oklahoma..-_--------------------- 1 2 90, 000 385, 442 3.4 11.3 

Oregon. .-..---------------------- 1 |_--------- 14, 961 }_...---------- 87.2 |.-_.------ 

Pennsylvania ?__..---------------- 161 62 | 129, 807, 425 36, 728, 026 23.8 25.0 

Tennessee... ..-------------------- 3 3 125, 276 188, 572 2.2 3.0 

Utah____.-.---------------------- 3 3 1, 636, 201 1, 679, 577 27.3 22.6 

Virginia....-...-----------------. 18 18 3, 401, 629 3, 375, 524 21.9 16.7 

Washington. ....----------------- 21 19 816, 465 954, 734 82.4 85. 4 

West Virginia 3. ..-.-------------- 140 148 31, 592, 766 41, 227, O11 21.9 23. 4 

Total_....-..--------------- 4 445 5461 | 188,669,837 | 174, 435, 937 26.0 27.7 

A 

1 For purpose of concealment 1 plant in Maryland is included with Pennsylvania. 

2 Includes some coal mined in Pennsylvania and cleaned in Ohio and a small tonnage mined in other 

States and cleaned at a consumer-operated plant in Pennsylvania. - 

3 Includes some coal mined in West Virginia and cleaned in Ohio and Pennsylvania. . a. 

4 Represents 59 plants using both wet and pneumatic methods of cleaning and 386 plants using only 1 

cleaning method. 
5’ Represents 63 plants using both wet and pneumatic methods of cleaning and 398 plants using only 1 

cleaning method.
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TABLE 38.—Result of operations at bituminous-coal-cleaning plants in the 
United States, by States, in net tons, in 1947 

LS ec er SSS SS SSS SSS Ss Ss Sh SS SE Sor SSS Sli iS 

Total pro- 
Ratio duction . 

Total raw Coal Refuse frefus from mines 
Stat coal moved | obtained | resulting Ono saw that 

a ate to cleaning in cleaning | in cleaning coal moved 
plants process process (percent)! foal ine 

. plants 

Alabama.._....-.-_.--. ----------------.-| 18, 705, 128 | 13, 923,152 | 4, 781,976 25.6 | 14, 939, 390 
Alaska. _ 2222028. eee 246, 799 171, 799 75, 000 30. 4 171, 799 
Arkansas_.......-..-_- 22-222 - oe 284, 507 250, 060 34, 447 12.1 455, 079 
Colorado.........---_-.------------------ 128, 338 115, 199 18, 139 10.2 616, 060 
Illinois. ....-_..-----.---------------....--| 39, 519, 166 | 33,363,568 | 6, 155, 598 15.6 | 47, 252, 222 
Indiana..._...-----. --------------.-----| 16, 426, 695 | 13, 865, 723 | 2, 560, 972 15.6 | 18, 409, 719 
Kansas._...._..--..--.--------------.-----| 1,661,515 | 1,349, 393 312, 122 18.8 1, 357, 393 
Kentucky...------------------------------| 15,076, 545 | 12,195,014 | 2, 881, 531 19.1 | 16,302, 575 
Maryland____-_...-.-.-.-_---------- ee 348, 598 318, 498 30, 100 8.6 485, 998 

Missouri. __...-------------------..-------| 3, 718,036 | 3,071, 263 646, 773 17. 4 3, 193, 952 
Montana__..._.-..-----2 eee 178, 522 170, 522 8, 000 4.5 265, 735 
New Mexico____..-...-------_------------- 581, 678 477, 873 103, 805 17,8 1, 076, 387 
Ohio_.__---.--.-.- ---------- -------.--_-| 11, 848, 324 | 9, 366,478 | 2, 481, 846 20.9 | 13,714, 844 
Oklahoma.__..--.----..-_--------.----.-.-| 485, 703 385, 442 50, 261 11.5] . 586, 546 
Pennsylvania ?_._.__-..-----___---_..-.-----| 32, 596,065 | 27,861,496 | 4, 734, 569 14.5} 40,915, 170 
Tennessee__-.-.....-.-----_--_-----------_-- 203, 515 188, 572 14,9438 | 7.8 654, 502 
Utah..-._.--------------------.-----------| 1,760,385 | 1, 679, 577 80, 208 4.6 2, 283, 364 
Virginia...--.-.---.-.------.--.-.--.--...-| 3, 690, 564 | 3,375, 524 315, 040 . 8&5 9, 414, 365 
Washington._...... _._..--.---..-....--.-] 1, 209, 200 954, 734 254, 466 21.0 1, 015, 285 
West Virginia 3_.._.....-...---.----.------] 46, 728, 648 | 41,227,011 | 5,496,687] © 11.8] 71,451,156 

Total at mines only #_._._.._..__..._|195, 342, 931 |164, 310, 898 | 31, 032, 033 15.9 | 244, 511, 541 
Consumer plants §_...-.---_.---.--.-.---._] 11, 277, 037 | 10, 125,039 | 1, 151, 998 10,2 j-----.-_--_- 

Grand total 1947_____..-.__-___.------|206, 619, 968 |174, 435, 937 | 32, 184, 031 15.6 |--------2-_. 

SS aS TS SS SSS Sor i SS SSS 

1In Alabama (for example) for every 100 tons of raw coal cleaned in 1947, an average of 25.6 tons of refuse 
was discarded and 74.4 tons of clean marketable coal was obtained. 

2 Includes some coal mined in Pennsylvania and cleaned in Ohio. 
3 Includes some coal mined in West Virginia and cleaned in Ohio and Pennsylvania. 
4 Includes all mechanical cleaning other than washeries operated by consumer steel companies. 
5 Includes central washeries in Colorado and Pennsylvania operated by consumer steel companies.
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DETAILED STATISTICS, BY STATES AND COUNTIES 

Detailed production and employment statistics are given in table 

89 for each coal-producing county in the United States from which 

three or more operators submitted reports for 1947. Statistics on 

counties with less than three reporting producers have been combined 

with data for other counties in the same State to avoid disclosing 

individual figures, unless the operators have granted “permission to 

publish them separately. Production of mines on the border between 

two States has been credited to the State from which the coal was 

| extracted rather than to that in which the tipple was situated. If the 

coal is mined from lands in both States, the tonnage has been appor- 

tioned accordingly. : ) 

The data in the present report, as in those published for many 

years by the Bureau of Mines, relate only to mines with an annual | 

output of 1,000 tons or more. That fact should be borne in mind 

when the statistics in this report are compared with similar data 

compiled by State mine departments. Differences arise largely from 

variations in coverage by State reports, some of which include data 

for all mines regardless of size, and others only data for mines em- 

ploying more than a specified minimum number, ranging from 2 to 

10 men. | | 

Because of a change in method of reporting, beginning with 1946, 

statistics of average production per man per day are not precisely 

comparable with those for other years. The figures since 1946 were 

based on the average number of men working daily, while the figures 

for previous years were based on the average number of men on the 

rolls per pay period. es



TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in eS 
the United States, by States and counties, in 1947 60 

[Exclusive of mines producing less than 1,000 tons] 
a 

Production (net tons) | Average number of men working 

Average numb . Number of Average County value Surface mines | man-days man Dp er Shipped by | Shipped Used at Total per ton 3 Under- were worked day . rail or water!| by truck mine ground In strip) Al Total active 

. 
pits | others 7 

a a 
oe | 

ALABAMA 
4 RR 
td 

Bibb__.-.-----.------- eee eee 718, 892 61, 422 15, 132 795, 446 $6. 25 714 13 248 975 261 254, 641 3.12 - Blount_..--.--..--22- ee 180, 617 199, 446 333 380, 396 5.31 360 58 93 611 256 130, 675 2. 91 wh Cullman. _-_._-----..2-.222222----__..-__-_|_-.- 40, 213 72 40, 285 5. 05 71.) 15 86 228 19, 599 2. 06 Jackson.---..-.---.----------.-- eee 2, 753 13, 933 134 16, 820 5. 38 21 joi ue 8 29° 230 6, 659 2. 53 dl Jefferson-.--...---.--------- eee 9, 368, 663 237, 966 106, 032 9, 712, 661 5.48 | 9, 271 102 | 1,726 | 11,099 252 | 2, 794, 637 3.48 EX Marion. --....-.--.-----------2.---- 201, 965 140, 337 2, 841 345, 143 6. 89 458 |__-2__ 88 546 241 131, 651 2.62 > St. Clair.. 22 822, 397 75, 651 7, 483 905, 531 5. 42 489 60 141 690 244 168, 092 5.39 by Shelby-.--.-----------2 392, 515 93, 236 2, 371 488, 122 6.17 599 |_-_______ 107 706 232 163, 719 2.98 td Tuscaloosa-_.-.-----.-...-.------_---.----_____. 710, 903 61, 866 1, 622 774, 391 4,85 405 100 148 653 232 151, 502 §.11 O Walker. __._.._.-.--.- 22-8 4, 449, 129 560, 770 574, 322 5, 584, 221 5.33 | 3,976 319 ' 823 5, 118 231 1, 182, 224 4.72 © Winston_--_--.----.- 2-22 ee [ ee 5, 209 |_------____- 5, 209 5. 38 4 |_--- Le 1 5 269 1, 345 3.87 W 
Total Alabama..._..---. 2-22 2 16, 847, 834 1, 490, 049 710, 342 19, 048, 225 5.48 | 16, 368 652 | 3,398 | 20, 418 245 | 5,004, 744 3.81 4 

co 
pe 

ALASKA Qo ‘ a De i 

Total ABB neeeeeee ene 322, 306 | 36, 558 | 2, 356 | 361, 220 | $7. 07 | 161 | 25 | 75 | 261 | 313 | 81, 712 | 4.42 
TI 

ARIZONA . a 

Total APO eee cence neeee ence 10, 060 Janene 10, 060 | $4. 61 | 26 |---| 7 | 33 | 123 | 4, 049 | 2. 48 
CO 

I et



ARKANSAS | 

Franklin_.._.-.....-.-..----.-.--------------- 116, 887 117 1, 257 118, 261 $6. 42 238 27 42 307 147 45, 235 2.61 
o Johnson......-.------------------------------- 370, 883 72, 948 755 444, 586 6. 88 230 57 89 376 194 72, 897 6. 10 
OS Logan........---.----------ee eee eee eee 280, 040 5, 400 1, 831 287, 271 8. 46 539 |.------- 88 627 171 107, 360 2. 68 
©) Pope.._..--.---------------- eee eee 48,125 |__.----_-__- 255 48, 380 7. 62 67 |_..-.--- 20 87 245 21, 315 2.27 
NS Scott.........---.-.--.--_----------- ee 86,430 |_...--..----]_--------__- 86, 430 5.58 |.----_.- 22 8 30 185 5, 550 15. 57 
t Sebastian.........-..-.-.------.-----.-----_-- 840, 560 44, 339 1, 122 886, 021 6. 07 594 236 165 995 197 195, 973 4. 52 

| Total Arkansas__.._._.----.------------ 1, 742, 925 122, 804 5, 220 1, 870, 949 6.67 | 1,668 342 412 | 2,499 185 448, 330 4.17 

i COLORADO | Q 

. > 
Boulder. .__....--.------.--------------------- 132, 222 190, 238 3, 738 326, 198 $4. 65 327 |__._-__- 52 379 181 68, 491 4.76 
Delta...--.-------------- eee eee eee eee 79, 333 18, 599 4, 483 102, 415 4, 40 84 |_______- 35 119 197 93, 442 4.37 ) 
Elbert....._..-.---.--------------------------|-----e- ee 995 137 1, 132 3.80 Q|____.__- 1 3 162 487 2. 32 
El Paso.___----------------------------------- 66, 092 136, 453 11, 949 214, 494 3.95 173 |___.__-- 38 211 235 49, 564 4.33 W 
Fremont.__._._._.-.--------------------------- 135, 821 291, 998 1, 781 429, 600 4.97 326 8 93 427 199 84, 946 5.06 
Garfield_........-...-------------------------- 10, 588 41, 347 21 51, 956 4. 58 35 |_._.___- 8 43 258 11, 106 4.68 
Gunnison.-____.-.---------------------------- 562, 674 31, 317 29, 119 623, 110 4. 46 381 |_...__.- 120 501 211 105, 691 5. 90 iz 
Huerfano......._------------------------------ 525, 074 55, 667 4, 440 585, 181 4, 82 561 3 126 690 201 138, 768 4.22 & 
Jackson_____---__-_--_-----_.------_----------- 28, 910 13, 845 |_---_-____-__- 42, 755 4,26 j_______- 16 3 19 235 4, 470 9. 56 A 
Jefferson...------------------------ ee enee 100, 085 19, 326 1, 931 121, 342 4, 25 105 |_..--.-. 22 127 231 29, 388 4138 6 
La Plata.._._-..-..-.------...-.---------___- 28, 796 20, 137 44 48, 977 3.14 45 |_______- 8 53 196 10, 395 4.71 & 
Las Animas.._._.._...-.--.--.._-_---._._____- 1, 169, 986 70, 385 49, 211 1, 289, 582 4.73 | 1,233 |_.-_-_-. 230 | 1, 463 228 333, 420 3.87 Gy) 

Mesa...--------------- ne nee 82, 307 20, 633 850 103, 790 4.13 69 |__..-_.- 14 83 218 18, 073 5. 74 
Moffat.._.-..-.----------.-------------------- 114, 838 24, 795 6, 861 146, 494 4,78 63 |_______- 19 82 190 15, 604 9.39 

| Montrose___._---------------------------_----]-------------- 8949 |__-_--_.___- 8, 949 3. 43 9 |_______- 2 11 182 2, 003 4.47 B 
Rio Blanco..._-..-.------.---.----.--------.-.]_---_.---.-_-- 14, 572 51 14 623 4,11 20 |__...--- 3 23 207 _ 4,766 3.07 
Routt_....-_--.--------.-------------------_ ee 944, 807 38, 705 33, 311 1, 016, 823 4. 87 623 28 327 978 185 181, 248 5. 61 

Weld...._--.--------------------------- ee 778, 341 431, 104 21, 238 1, 230, 683 3.95 647 |_.-.-._- 126 773 211 162, 884 7.56 

Total Colorado....--..----------.------- 4,759, 874 | 1,429, 065 169, 165 6, 358, 104 4.53 | 4,703 55 | 1,227 | 5,985 208 | 1, 244, 746 5.11 3 
eee food 

| 
| GEORGIA Ej . 

Total GeO eeeneeeenneeeeeeeeeeneeeee 7,119 aveoeemn 164 | 7, 283 | $5. 40 | 39 | 8 | 10 | 57 | 37 | 2,121 | 3. 43 

See footnotes at end of table. ‘ . 

OS 
i) 
CO



TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in w 
the United States, by States and counties, in 1947—-Continued oS 

[Exclusive of mines producing less than 1,000 tons] 

Production (net tons) Average number of men working 

_ erwrrk k k a ne daily Average A 

Average number | number of | VETase 
County value Surface of days man-days tons Oe 

Shipped by | Shipped Used at Total per ton 3 Under- were worked day 
rail or water y truc mine ground In strip| All Total active 

pits | others 
| 

ILLINOIS 5 

Bureau.-_._....---.--.-------- +--+ 564, 361 125, 016 377 689, 754 $3. 57 37 54 128 219 238 52, 100 13.24 & 
Christian_.........-.-.-..-.....-----------..-- 7, 215, 850 107, 906 51, 755 7, 375, 511 2. 45 1,914 |_._..-_- 596 | 2,510 274 688, 749 10.71 WW 
Clinton._..-----..--...-.2--. 2-2-2 eee 207, 367 105, 625 19, 975 332, 967 3. 66 211 |_.----.- 65 266 248 65, 934 5.05 - 
Douglas.......-------------------------------- 50, 854 |...--.-..-.-]---.-------- 50, 354 3. 59 26 |-...---- 5 31 251 7, 781 6.47 © 
Edgar_.....---..--.---------------------------|----- +--+ 26, 655 1, 499 28, 154 3. 59 46 |.-.--.-- 6 61 132 6, 732 4.18 ® 
Franklin___._--..2.-.-.2. 22-2 een 13, 714, 642 367, 201 361, 654 14, 443, 497 3. 38 6, 755 |..-----.| 1,921 7, 676 235 1, 802, 850 8. O1 Kd 
Fulton_.....--..----.-.-.-.------ eee ee 6, 699, 606 262, 791 16, 111 6, 978, 508 3. 05 136 536 609 1, 281 269 344, 101 20. 28 ty 
Gallatin_.._.-...-..-..-------- ee 56, 945 24, 410 2, 100 83, 455 3.17 61 |-..---.- 10 71 277 | 19, 636 4, 25 
Grundy.-.-----.---.---------------- eee 1, 351, 745 315, 753 9, 491 1, 676, 989 3.79 |_--.---- 254 267 621 301 157, 074 10. 68 bg 
Hancock._._._.._---.------------------ ee |e eee 17, 200 158 17, 358 4.80 |-----.-- 11 5 16 114 1, 831 9. 48 bd 
Henry.-.-...-..---------------------------- eee 59, 180 55, 755 1,128 116, 063 3. 65 48 |. --._. 13 61 256 15, 619 7.48 © 
Jackson. .......--.--.--- eon ee en neeeneenee 1, 178, 655 139, 234 9, 180 1, 326, 969 3. 16 263 61 131 455 260 118, 191 11.28 © 
Jefferson.....--.--.--..--...------------------ 467, 140 42, 735 23, 690 533, 565 3. 36 239 |.--..--- 82 321 221 70, 901 7. 63 ra 
Knox.__.. 0-2 -2-- eee eee 674, 280 111, 213 2, 903 788, 396 2. 60 114 57 79 250 224 56, 089 14.06 ~ 
La Salle_.....------2.202---- eee 37, 356 122, 671 12, 035 172, 062 5. 00 181 20 40 241 189 33, 466 5.14 
Livingston.......-..-.--.-----.---.-----------|------- +e ee 6,453 |-..--.---.-- 6, 453 4.87 |_.------ 3 |..-.---- 3 162 486 13. 28 Oo 
Logan. _....---------------- ea ne ee ene eee 52,778 |_.-----.---- 52, 778 3. 80 48 |-.---.-- 6 54 160 8, 613 6. 13 fe 
Macoupin.........----..--------------- ene 4, 718, 524 150, 348 168, 332 5, 037, 204 2. 93 2, 212 |-.---..- 539 2, 751 258 708, 839 711 & 
Madison_-.._...---..-.---.--- eee 1, 102, 708 966, 234 84, 093 2, 153, 035 3. 30 978 |... e 269 1, 247 254 317, 062 6.79 
Marion......-...------ 2 ee eee eee 199, 457 29, 381 8, 085 236, 923 3. 31 110 j-o.- 2. 45 155 265 41,075 5.77 
Menard.......-.-...-------- 22-2 eee ef ee 27, 527 2, 147 29, 674 4.30 46 |.-_---._- 9 55 242 13, 302 2. 23 
Montgomery-.-...-------.-------------.-.---. 788, 970 31, 870 56, 782 877, 622 2. 89 241 }_------- 78 319 284 90, 596 9. 69 
Peoria.......---------.--.---------- ane 369, 335 230, 860 4,355 604, 550 3. 09 319 |_---_--_- 61 370 237 87, 789 6. 89 
Perry.-.-..-------------------------- oe 4,897, 710 67, 532 56, 520 5, 021, 762 3. 07 900 249 671 1, 820 249 453, 024 11. 08 
Randolph. .......---.--.-------------.---.---- 2, 457, 929 109, 620 31, 221 2, 598, 770 |- 3.17 625 63 296 984 238 233, 991 11.11 
St. Clair.........--- 2222-2 eee 1, 654, 604 | 1,623, 582 74, 065 3, 352, 251 2. 82 1, 194 105 320 1, 619 225 364, 777 9.19 
Saline.........-.---.------ 2-22 eee eee eee 4, 181, 983 79, 218 76, 298 4, 337, 499 3.56 | 1,927 153 723 | 2,803 217 606, 874 7.15 
Sangamon.......--.---..--.---2--- 2 eee ene 1, 497, 775 729, 058 30, 901 2, 257, 734 3. 11 1,186 |_._...-- 215 | 1,401 244 342, 247: 6. 60 
Schuyler___.....-----..----.---------.-------- 85, 928 29, 022 600 115, 550 3. 21 6 20 25 61 165 8, 390 13. 77 
Tazewell.......--.----------- nee ne [ene 88, 170 4,193 92, 363 4, 43 89 |..._--_- 7 96 240 23, 001 4.02 
Vermilion_....-.....--.-.----- nee 405, 510 218, 958 9, 763 634, 231 3. 01 730 24 104 858 112 95, 690 6. 63 
Warren_....--...----- 1-21 ee ee nee [eee eee 2, 319 20 2, 3389 3. 63 2 |......-- 1 3 326 978 2. 39 
Washington...........-2-----2- eee eee 282, 452 55, 953 13, 243 351, 648 3. 56 247 |_...---. 69 316 198 62, 434 5. 63 
Will... eee 100, 584 141, 674 575 242, 833 3.61 '2 lle 27 24 61 248 12, 648 . 19. 20



Williamson.........-..-.-.-------------------- 4, 895, 428 320, 057 24, 444 5, 239, 929 3.42 | 1,654 229 565 | 2,448 209 611, 426 10. 25 
Woodford.........-------..-----------.-------|----- ee - 1, 261 |..-...------ 1, 261 6. 22 36 |------.- 11 47 20 940 1. 34 

Total Mlinois._.........-..-.......-.--..| 59,916,278 | 6,786,040 | 1,157, 693 67, 860, 011 3.15 | 21,581 | 1,866 | 7,974 | 31,421} . 236 | 7,425, 236 49.14 

INDIANA 

Clay..---..-----~----------------- ee eee eee 1, 947, 560 122, 135 7, 717 2, 077, 412 $3. 48 21 381 220 622 232 144, 439 14. 38 
Daviess__...........-.-.---------------------- 34, 001 27,121 |_...-.------ 61, 122 3. 96 34 46 26 106 lil 11, 771 5.19 
Dubois.._._--.-..---....2---2 2 ee |e eee 24,789 |_--...----.- 24, 789 3. 09 14 |.-...-.-- 3 17 247 4, 205 5. 90 
Fountain.-......-------..-------- ++ | -e-- = 78, 215 |.-.--.------ 78, 215 4.31 |..--..-- 26 5 31 293 9, 083 8. 61 
Gibson_.............-----.-------------------- 780, 256 149, 197 21, 689 951, 142 3. 63 471 j..2-..-- 81 552 211: 116, 718 8.15 
Greene.....-..---.--.--.---------- + ---ee- 1, 282, 682 67, 823 7, 093 1, 357, 598 3. 37 202 85 87 374 239 89, 420 15.18 @ 
Knox...---..-------- nen enn nee eee 3, 210, 290 451, 989 37, 464 3, 699, 743 3. 01 1, 232 62 435 | 1,729 267 462, 437 8. 00 > 
Owen. -_-.-.-.---- eee ee eee 8, 741 |-.--.--.---- 8, 741 4.27 |......-- 5 1 6 162 970 9. 01 
Parke......--....-.------------- eee ee 1, 081 94, 653 96 95, 830 4, 55 67 22 16 105 179 18, 780 5.10 
Perry ....--.-- 22-2 nnn ene enn nnn nnn ene nnn eee 1, 200 |.-.----.--.- 1, 200 3. 00 2 |.....---]--..---- 2 200 400 3. 00 

Pike.....-.--..-------.----- +e ee eee 3, 967, 751 62, 160 20, 704 4, 050, 615 3. 04 | 5 530 389 924 255 235, 313 17.21 
Spencer__.--..-..---------------------- + -e 108, 521 113,098 |.-..-.------ 221, 614 3. 48 25 44 30 99 195 19, 287 11.49 
Sullivan_...........------------.-------------- 3, 645, 876 146, 682 10, 292 3, 802, 850 3. 27 867 289 378 | 1,534 235 359, 983 10.56 ‘S 
Vermillion......--..-.--..-----.-------------- 378, 680 65, 829 5, 794 450, 303 3. 40 -- 81]. 80 54 215 170 36, 518 12. 33 g 
Vigo_......----------------------- +e ee ee -- 3, 606, 197 290, 458 418, 441 4,315, 096 3.25 | 1,779 114 852 | 2, 245 226 506, 390 8. 52 
Warrick._....-....-.-.---.-------------------- 3, 898, 494 345, 344 8, 989 4, 252, 827 3.15 358 400 423 1,181 239 281, 816 15. 09 B 

Total Indiana_.._......--.-.------.----- 22, 861, 389 | 2,049, 429 538, 279 25, 449, 097 3.22 | 5,158 | 2,084] 2,500) 9,742 236 | 2, 297, 530 411,08 = 

5209090905000 ems WF 
IOWA P 

ae 

Appanoose..........-------------- nee ene eee A3, 363 119, 417 2, 248 165, 028 $4, 74 333 |....---- 44 377 181 68, 058 2. 42 0 
Boone.....--.....--.---.------------------- ee 39, 821 19, 336 1, 425 60, 582 4.98 66 |.-..-.-- 10 76 196 14, 891 4.07 tH 

Davis. ...--...----- 2 eee 772 7,718 |.-..-.----- 8, 490 3. 92 17 |----.--- 3 20 94 1, 887 4.50 = 
Guthrie_....-------2- |e eee 3, 190 30 3, 220 | 5. 87 12 |_....--- 2 14 117 1, 638 1.97 @© 
Jasper............----------- eee eee eee 153 29, 134 80 29, 367 4.12 1 ae 10 60 243 14, 560 2.02 ‘4 
Lucas. ......-------.----- 22 - eee eee 23, 187 15,072 |_..--..----- 38, 259 4,73 113 | ----2.-e 13 126 86 10, 804 3. 54 yj 
Moahaska...._...-.-.-----.--------------- ee 186, 672 146, 761 847 334, 280 3. 35 28 98 47 173 260 . 45, 022 7.42 = 
Marion.........-.-----.------------------- eee 310, 097 243, 819 493 554, 409 3. 41 273 75 78 426 185 79, 006 7. 02 

Monroe. .....--.---.----.---------- eee 45, 407 106, 747 574 152, 728 4.00 194 10 27 231 167 38, 519 3. 97 
Page._..---..---- ee en en nn eee eee 9, 723 |_..--.------ 9, 723 6.00 12 |_--_-_-.. 2 14 240 3, 260 2. 89 

Polk_...-....------------ ee een een eee 21,774 |_---.------- 21, 774 4,24 60 |--.----- 10 70 75 5, 250 4,15 
Van Buren.......------.-.----2..------ ~~~ |--e--------e- 40, 598 10 40, 608 3. 92 27 16 13 56 185 10, 381 3. 91 

Wapello.......-...---------.--------------- ee 16, 850 62, 908 |..---------- 79, 758 3.09 29 20 21 70 142 9, 947 8.02 
Warren. ....-..-.--.-------- nee] ene ee 8,969 |..-.-------- 8, 969 3.91 10 j------.. 2 12 227 2, 718 3. 30 
Wayne......--.--------.---------------------- | -------------- 2, 338 10 2,348 4. 76 10 |.-----.. 2 12 105 1, 260 1, 86 

Other counties: Dallas and Greene....-.-.--.. 127, 915 45, 942 645 - 174, 512 4, 40 144 |____ Le 31 175 215 37, 676 4. 63 

Total Iowa....-.-----------.------------ 794, 237 883, 446 6, 372 1, 684, 055 3.82 | 1,378 219 315 | 1,912 180 344, 977 4,88 ae 

——.- + _—éee  cnueew- —ohoT?O$0O00O8O083o0 0 SD 

. See footnotes at end of table. bomen



TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in & 
the United States, by States and counties, in 1947—Continued RD 

{Exclusive of mines producing less than 1,000 tons] 

I 

Production (net tons) Average number of men working 

_ YT Oooo —— + daily Average A | 

Average number | Number of | 2Verage 
County value Surface of days man-days tons ae 

Shipped by | Shipped Used at Total per ton 3 Under- Total were worked day 
rail or water!) by truck mine ground In strip| All ota, active 

| pits | others : 
eee 

K | a ANSAS 4 

a a a a a a a See een Meee Uemmmmmeneeneee ee eee ee kd 
Bourbon__-.....----..------------------------ 174, 290 20, 941 174 195, 405 $3.35 |... _- 43 23 66 210 13, 876 14. 08 a 
Cherokee___..-__-...-.------- eee 836, 568 47,472 9, 598 893, 638 3. 21 49 136 93 278 221 61, 549 14, 52 ™ 
Coffey. _..-.-------.------- eee eee 1,150 |------__.--- 1, 150 3. 22. }_--.-___- 5 2 7 59 415 2.77 
Crawford__.....----2 eee ele 1, 474, 689 81, 602 7, 538 1, 563, 829 3. 30 245 243 221 709 231 163, 949 9, 54 rdf Franklin. _...--.------------------------------|---------- +e 2,532 |_.---------- 2, 532 5. 92 § |-------- 1 6 160 959 2.64 by 
Labette__._-.....-----_--- eee --- |e 6, 364 |. ----_ ee 6, 364 4,23 |... 7 3 10 200 2, 004 3.18 & 
Leavenworth_......_-..___--.---2-------------|----------- |e 35, 004 35, 004 6. 00 186 |_-.-.._- 45 231 204 47, 124 4 Linn... 2.2.22 eee 1,171 9,731 |_..---_-____- 10, 902 3. 98 12 7 4 23 190 4, 376 2.49 td 
Osage.__--------------- eee | eee 35, 600 110 35, 710 5. 24 103 13 15 131 160 20, 997 1.70 S 

Total Kansas. -_.--.....-.--__--_------- 2, 486, 718 205, 392 52, 424 2, 744, 534 3, 34 600 454 407 | 1,461 216 315, 249 58.71 W 

-—_ 
KENTUCKY © 

eee CS 

00 Eastern Kentucky: 
Bell_._------------------------------------| 2, 921, 765 427, 469 26, 807 3, 376, 041 $5.22 | 3,192 |_---....] 542] 3,734 206 770, 016 4, 38 
Boyd_.....-----.----- eee ee 485, 862 287, 216 9, 339 782, 417 4.17 326 99 73 498 237 . 118, 251 6. 62 
Breathitt_......-..---___-22 ee 69, 458 181, 933 |_-.-.._____.- 251, 391 4. 66 222 |_--..--- 55 277 164 45, 545 5. 52 
Carter____..------------ ee eee. 240, 736 341, 378 514 582, 628 4. 50 406 49 92 547 233 127, 405 4,57 Clay...--...-------- 2 -- eee eee 368, 600 116, 170 75 484, 845 4, 94 674 11 111 796 221 175, 760 2. 76 Clinton.-_-....-.--- 22-2] 2,300 |_-.--------_- 2, 300 4, 23 7 [-------- 1 8 90 720 3.19 Elliott....-..------20--- ee eee |---- eee 47,804 |______.._-- 47, 804 3. 72 45 4 9 58 233 18, 493 3. 54 Floyd.----.-------------------------------| 6, 974, 236 897, 261 15, 128 7, 886, 625 5.10 | 5,671 |_.-.--..] 1,007 | 6,678 226 | 1,507, 810 5, 23 Greenup....-----.-.-..-------------------|---------e- 110, 192 |__.________- 110, 192 3. 98 115 |-.--- Le 19 134 220 29, 433 3. 74 Harlan......-----------.-----.------------| 11, 700,343 238, 130 115,655 | 12,054, 128 5.08 | 10,540 |--....--] 1,772 | 12,312 205 | 2, 525, 580 4,77 
Jackson.......-..--- eee eee |e eee 126, 372 2,717 129, 089 4,49 144 {[__-__ 32 176 233 40, 996 3.15 
Johnson...__-_-_--__--------- eee 658, 126 863, 958 5, 660 1, 527, 744 5. 28 1, 223 |.-_-..._- 220 | 1,443 211 304, 002 5. 03 
Knott .....---02-- eee 1, 224, 544 113, 706 2, 621 1, 340, 871 4. 70 842 8 171 1,021 205 208, 897 6. 42 Knox .ooo- eee eee eee ne 545, 775 341, 125 3, 455 890, 355 4,95 676 23 146 | = 845 203 171, 706 5.19 Laurel.......--.----.-- eee eee 464, 801 352, 855 3, 531 821, 187 4, 45 347 78 91; 516] 257 182, 559 6. 19



Lawrence. ._...----.---------------------- 7, 358 83, 461 [_-...--..._- 90, 819 3. 90 99 |_____._- 17 116 232 26, 944 3.37 
Lee... ------n e eee 36, 142 32, 707 |.----------- 68, 849 3. 87 84 |__._ LL. 11 95 227 21, 588 3.19 
Leslie. _.......-..-.----------------------- 605, 770 156, 646 |__---------- 762, 416 5.04 490 16 89 695 201 119, 749 6. 37 
Letcher. .._...-.-.---.------------------.-- 6, 790,933 | 1, 262, 817 55, 992 8, 109, 742 5.00 | 5, 203 185 | 1,084] 6,472 208 | 1,344, 354 6.03 
Lewis. .....--.--------------------- |e eee 6,452 |.-..--...--- 6, 452 4. 69 10 j_--_-._- 2 12 100 1, 200 5. 38 
Magoffin......---..-.--.------------------ 287, 184 403, 808 |.---..------ 690, 987 4,33 522 5 89 616 192 118, 332 5.84 - 
Martin......-.-...-.---.---.-.------------ 403, 409 47,479 |_.-----..--- 450, 888 4,34 250 |_-.-.---- 57 307 225 69, 193 6. 52 
McCreary.....-...------------------------| 1,076, 307 49, 740 23, 695 1, 149, 742 4, 95 888 4 125 | 1,017 234 237, 664 4, 84 
Menifee..__._........___..--.------2------}------ eee e 30, 753 }|-..--------- 30, 753 4, 20 34 }____---- v 41 259 10, 639 2. 89 
Montgomery...------.-------------~------|-------------- 7,667 |..---------- 7, 667 4, 69 6 | --u-- 1 7 269 1, 883 4,07 
Morgan. -_..__-..-----.-------------- +--+ |e 123, 867 |_---.------- 123, 367 4. 67 114 |___.__-- 23 137 234 32, 110 3. 84 
Perry....-.-------.-----------------------| 6, 289, 162 239, 983 95, 728 6, 624, 873 4,80 | 4,840 40 919 | 5,799 201 | 1,163,730 5. 69 
Pike___.....-...---..---------------------] 11, 101,919 | 1, 131, 824 206, 226 |. 12, 439, 969 4.56 | 7,870 21} 1,719 | 9,610 237 | 2,278, 045 5.47 
Pulaski_.-._.._-.-.-..--..--.-------------- 133, 070 174, 885 |___--..----- 307, 905 4.18 161 7 30 198 272 53, 860 5.72 — O 
Rockeastle.__..........-....--------------- 164, 242 40,740 |_----------- 204, 982 3. 87 106 4 20 130 274 35, 560 5. 76 Oo 
Wayne..._..-.----._--.----.----------- ee 3800 1,900 |----.------- 2, 200 3. 62 8 |__---__- 2 10 161 1, 608 1. 37 > 
Whitney............0 eee 511, 827 151, 235 200 663, 262 4.81 462 30 101 593 234 138, 689 4,78 
Wolfe__....--....---.-..---.--------------]--------------]. 35, 810 |_.--------.- 35, 810 4,69 30 |_--- ee 8 38 188 7, 148 5.01 ) 

Total Eastern Kentucky--....----.-.---- 53,061,869 | 8, 429, 088 567, 343 62, 058, 300 4.88 | 45,607 | 584] 8,645 | 54,836 216 | 11, 829, 469 5. 25 we 

ee 

| q 
Western Kentucky: < 

Butler____..._.---------------------------|----- eee 264, 304 |__.....-..--| 264,304 $3. 35 96 25 24 145 228 32, 995 8.01 
Christian_...-.---.--------2------ eee |e eee 13, 900 |.-----.----- 13, 900 3. 69 9 |__--__ee 2 11 220 2, 420 5. 74 B 
Daviess____..._..--.--.--.--------- eee 50, 000 408, 772 8 458, 780 3. 49 211 35 58 304 211 64, 185 7.15 O 
Edmonson.--...------------ eee [eee eee 15, 800 |_.-.-------- 15, 800 3. 41 | 2 15 164 2, 460 6.42 ca 
Hancock......--.-------- eee 115, 697 94, 986 |_-..-------- 210, 683 3. 20 26 27 16 69 235 16, 198 13.01 @M 
Henderson. -__._----..--------.----- +e ee 9, 000 244, 450 |_--_--__---_- 253, 450 2. 88 168 |__.-____- 35 198 207 41, 002 6.18 
Hopkins........-..-----------------------| 11, 039, 781 652, 807 5,742 | 11, 698, 330 3.20 | 2,324 737 | 1,198 | 4,259 214 910, 465 12. 85 5 
McLean....-_.------------- 2 e ee 31, 243 120, 850 |_...-.--.--- 152, 093 3. 63 142 |________ 23 165 210 34, 602 4.40 
Muhlenberg.........--.-------------------| 6, 179, 687 526, 688 29, 277 6, 735, 652 2.95 | 2,496 299 614 | 3,409 210 716, 346 940 o 

, Ohio. _.--- 22 eee 817, 054 345, 157 1, 656 1, 163, 867 3. 30 333 209 184 726 156 . 118, 462 10. 26 
Union.......---------------------- eee ee 558, 748 98, 278 |_..-.------- 657, 026 3.07 918 |_....._|. 54 272 258 70, 243 935 © 
Webster.....----.----- eee 432, 083 126, 414 |_--.-.------ 558, 497 3. 24 270 22 50 342 192 65, 693 8. 50 QD 

Total Western Kentucky..._.......__-- 19, 233, 293 2, 912, 406 36, 683 22, 182, 382 3.14] 6,301 1,354 | 2,260 9, 915 209 | 2,070,021 410.72 Ki 

Total Kentucky-.......__...---.--_------ 72, 295, 162 | 11, 341, 494 604, 026 84, 240, 682 4.42 | 51, 908 1,938 | 10,905 | 64, 751 215 | 18, 899, 490 6.06 & 

MARYLAND 

Allegany.....---..----.--..---.----.------.--- 616, 077 292, 789 2, 518 911, 384 $4. 66 762 181 208 1,151 184 211, 572 4.31 
Garrett.........-.---------------- eee eee 906, 768 226, 442 6, 688 1, 139, 898 4,91 697 178 187 | 1,062 199 211, 552 5, 39 

Total Maryland...-..........---------_- 1, 522, 845 519, 231 9, 206 2, 051, 282 4. 80 1, 459 359 395 2, 213 191 423, 124 4.85 

OOo 
See footnotes at end of table. Oo 

Go



TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in Sef 
the United States, by States and counties, in 1947—Continued ne 

{Exclusive of mines producing less than 1,000 tons] 
enn Ne Tn nn NUS 

Production (net tons) Average number of men working 

———— daily Average A 

Average number | Number of | Verase 
County value "Surface of days | man-days tons er 

Shipped by | Shipped | Used at Total | Pet ton* | nger-- ——-———| | ‘were | Worked | MGGP 
rail or water!) by truck mine ground In strip] AD ota active 

pits | others 
a a et ed ee Sy 

MICHIGAN . Z 
Ne GOH La) 

Total MehIgBDeeeeeeeeeeneeeeneeeeeeeefeeeeeceee 12, 583 | 1, 430 | 14, 013 | $7. 68 | 27 |... 6 | 33 | 204 | 6, 732 | 2.08 - 
eee dd lm 

MISSOURI bd 

Adair. _.....---._--..---------------_- ee 11, 523 98, 477 358 110, 358 $3. 82 145 |_-.____. 30 175 202 35, 403 3.12 . 
Barton....._....------------------------------ 457, 758 14, 747 893 473, 398 3.15 11 123 64 198 182 36, 111 13.11 W 
Bates....-... 0-22 ------ eee eee 977, 881 13, 370 50 991, 301 3.10 4 70 99 173 270 46, 655 21.25 2 
Boone...._...2-- een eee |e eee 58, 414 |_______--__- 58, 414 3.08 |-.------ 15 1 16 257 4,107 14.22 © 
Callaway...-.-.---.---------------.2--2--se {olsen} 168, 888 [227 165, 888 3.44|..---| 2 21 73 236 17, 201 9.64 A 
Clay.........--.-----------------------------|------- ee 11, 302 529 11, 831 6. 41 ys 14 101 60 6, 055 1. 95 
Dade...._.... eee eee ene eee | eee 8,078 |.-.--------- 8, 078 3.83 |_-..---- 6 3 9 277 2, 490 3.24 m= 
Daviess.............-..----_----------------_-]---------- ee] - 7, 566 |_----.-___-- 7, 566 5.81 7) a 4 25 148 3, 700 2.04 © 
Harrison..........-..-.-----------------------|--ee-e---- eee 9, 807 670 10, 477 5. 83 16 |_.---.. 3 19 179 3, 410 3.07 & 
Henry _......_..-------------------------- 640, 515 86, 741 |__..----___- 727, 256 8.21 |_.......} 113 55 168 230 38, 636 18.82 00 
Jasper. .--- 0.0 4, 988 516 5, 504 3.55 |____---- 3 1 4 310 1, 240 4, 44 
Lafayette............-.-----------------------|-------------- 46, 080 482 46, 562 5.70 119 |_.._--_- 20 139 159 22, 047 2.11 
Linn. __... 22.2... -----------------------|---e 6,956 |_...----.--- 6, 956 6. 00 32 |... _- 4 36 125 4, 500 1. 55 
Macon._.....-------------------------------_- 514, 139 61, 999 229 576, 367 3. 24 51 45 88 184 275 50, 598 11.39 
Monroe......---- oe ene ee enn nee eee 7, 066 153 7, 219 4,26 |... 11 3 14 220 3,076 2.35 
Putnam...__.._2.22 eee] eee ee 20,139 |___-.-_-.__- 20, 139 4, 50 50 j_------- 9 59 143 8, 422 2.39 
Ralls.._.....-..- 022-2 - eee eee eee] nee eee nee 2,356 |___..--.---- 2, 356 5. 57 5 |___e 2 7 186 1, 300 1.81 
Randolph.._.._...-.-------------------------- 443, 313 73,487 |__..-------- 516, 800 3. 43 126 29 79 234 231 54, 018 9. 87 
Ray..-...0.--- 2 een e eee eee eee 2,714 21, 065 80 23, 859 6. 52 116 |_.-____- 18 134 117 15, 700 1.52 
St. Olair.......-..---------------- eee 16, 040 9, 562 |____-.------ 25, 602 3.27 2 10 5 17 249 4, 230 6. 05 
Vernon......-...----.--2-2------- ee eee een 406, 455 33, 600 441 440, 496 3. 34 2 78 38 118 239 28, 258 15. 59 

Total Missouri.......................-.-| 3, 470, 338 761, 688 4, 401 4, 236, 427 3.33 787 555 561 | 1,903 203 387, 157 5 10. 94 
ee 

LL TL ET ATES CEE DS a SS CP EP TE renee 
¥



MONTANA 

nNOS ETT 

Bituminous coal: 
Blaine.............-----------------.------|-------------- 7,810 |_.-...------ 7, 810 $6. 37 8 |__.-_..- 1 9 240 2, 160 3. 62 

Carbon.......-.-.------------------------- 249, 862 16, 188 768 266, 818 4.05 111 17 61 189 191 36, 101 7.39 

Cascade........--.--...-.-..-------------- 38, 693 * 11, 804 60 50, 557 2.81 §2 |_.------ 9 61 90 5, 505 9,18 

Chouteau......-----.-..--------------.---~-|-------------- 1,016 10 1, 026 | . 6.12 | - 2 |v ene 1 3 195 585 1.75 

Fergus.__.....--.-------.-----------------]-------------- 1, 490 12 1, 502 4.61 2 |_-------j}.------- 2 192 384 3.91 

Musselshell. .......--.----...----.-------- 793, 538 28, 517 7, 268 829, 323 3. 52 370 |...----- 176 546 225 122, 941 6. 75 

Rosebud.......--------------------------- 1, 978, 615 |..----.----- 3, 570 1, 982, 185 1.11 [---.--_- 73 17 90 278 25, O11 79. 25 

. Total bituminous coal............------- 3, 060, 708 66, 825 11, 688 3, 189, 221 2. 04 545 90 265 900 214 192, 687 4 16. 29 

Lignite............--..----.-------------------|------------- 38, 469 200 38, 669 2. 90 28 2 . 9 37 185 6, 859 B. 64 Q 

Total Montana.._.....-----..---------- 3, 060, 708 105, 204 11, 888 3, 177, 890 2. 05 573 92 272 937 213 199, 546 415. 93 > 

—— ee tt oF 
NEW MEXICO w 

NN eee eee ereomre— Oo a | 

Bernalillo...........-..--.--.-.----..-.-.-----|-------------- 2, 000 14 2, 014 $5. 03 4 |.-__---. 1 5 133 665 3.03 

Colfax........-.....-.-----.------ ene 1, 195, 078 5, 782 9, 328 1, 210, 188 4, 37 560 |.-----.. 151 711 264 187, 734 6. 45 

MeKinley......--..--------------------------- 106, 826 338, 075 29, 669 169, 570 5. 53 267 |___-_.--- 68 335 157 52, 573 3. 23 

Rio Arriba...........-.----...---..----.------ 18, 730 3, 210 75 22, 015 3. 93 19. |. ee 6 25 219 5, 479 4, 02 oO 

San Juan...........-.-.--------.----...-.-----|-------------- 13, 963 |_-.-..------ 13, 963 3. 79 33 |..------ 7 40 - 250 10, 012 1.39 Gq 

Banta Fe._...-----..--.-.....----.------------ 9, 150 10, 427 1, 703 21, 280 5. 99 23 |..------ 10 33 256 8, 448 2. 52 ! 

Socorro...-.-------------- ee en nen ene fone eee 4, 022 158 4, 180 5. 37 5 4 15 237 3, 557 1.18 

Total New Mexico_......-...---.------- 1, 329, 784 72, 479 40, 947 1, 443, 210 4.52} 917 |-.------ 247 | 1,164 231 268, 468 5. 38. B 

I 0 

NORTH DAKOTA (LIGNITE) oe 
i 

Q 

Total North Dakottenevneoeeeeeseeeeeeeee 2, 228, 163 | 458, 278 | 73, 421 | 2, 759, 862 | $1. 92 | 154 | 279 | 247 | 680 | 255 | 178, 735 | 415. 89 4 

mI I— CC 

See footnotes at end of table. 
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_ TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in (9 
the United States, by States and counties, in 1947—Continued oS 

{Exclusive of mines producing less than 1,000 tons] 
Tas III 

Production (net tons) Average number of men working 
SO _ daily Average A 

Average ate | Number of | -*Verase County value Surface of days man-days tons p or Shipped by | Shipped | Used at Total | Per ton® | ynaer- Total | were | Worked | "Gar rail or water !| by truck mine ground In strip| AU ota, | active 

pits | others 

eae ee T ——__ = 
OHIO Z 

Athens_..__2-2222 eee 1, 938, 717 133, 279 9, 928 2, 081, 924 $4.22 | 1, 238 122 357 | 1,717 201 345, 698 6.02 & Belmont. ._..-..--2-- 22 8, 831, 729 277, 735 21, 058 9, 130, 522 3.65 | 4,339 232 932 | 5, 503 232 | 1, 277, 505 7.15 p> Carroll___.__.. 22222222 208, 827 261, 842 5, 808 476, 477 3. 70 195 74 58 327 253 82, 822 5.75 Columbiana___...__-_--_-_.. 22 143, 769 706, 577 161 850, 507 3. 28 149 169 71 389 217 84, 409 10.08 & Coshocton._.._-..0----- 318, 517 292, 990 1, 115 612, 622 3. 48 213 91 72 376 227 85, 474 7.17 Gallia._...--- eee 97, 424 102, 738 |_----__.___- 200, 162 4, 24 214 3 31 248 227 56, 343 3. 55 = Guernsey... ..-..-.------- eee 409, 440 68, 767 1, 182 479, 389 3. 76 196 73 43 312 214 66, 862 7.17 ~~ Harrison...._...------- ee 6, 781, 207 45, 593 21, 777 6, 848, 577 3. 32 827 762 566 | 2,155 248 534, 046 12. 82 i Hocking___....22-2 ee 465, 544 166, 097 306 631, 947 4,17 463 72 109 644 187 120, 472 5, 25 Eg Holmes....--..--..222---- eee |e _ 47, 293 4, 757 52, 050 3.00 7 16 15 38 168 6, 389 8.15 Oo Jackson.......... 22-2 0 ee 97, 734 93, 893 30, 947 222, 574 3. 89 159 53 45 257 195 49, 998 4, 45 Oo Jefferson.....-.-.0--- 2-2 5, 066, 702 1, 105, 653 24, 485 6, 196, 840 3. 43 1, 705 498 729 | 2,982 234 686, 063 9. 03 bo Lawrence_......--.--2------- eee 133 45, 787 8, 097 54, 017 3. 23 46 7 8 61 205 12, 505 4,32 Cc Mahoning___.._-.. 2-22 3, 667 178, 263 |__..-._____- 181, 930 4.06 7 48 10 65 208 13, 501 13. 48 Meigs..__-...--...------ ee 292, 437 56, 605 60 349, 102 3. 93 312 13 64 389 204 79, 514 4.39 Morgan.__...--..-2---2---- ee 278, 482 45,383 |_..-. 222 - 323, 865 3. 88 233 32 59 324 179 57, 973 5.59 © Muskingum....._-_.- 222-2 ee 1, 310, 786 260, 860 1, 900 1, 573, 546 2. 69 425 131 102 658 208 136, 700 11, 51 No Noble._...---.-2-0-2--- eee 674, 157 66, 908 7 741, 072 2. 36 22 118 82 222 149 33, 032 22. 43 Perry.....--.---.---------- ee 3, 154, 619 340, 326 1, 583 3, 496, 528 3. 60 1, 801 323 418 | 2, 542 174 443, 261 7. 89 Portage___...--2.-.2-- 22 ---e-- ee |e 89, 768 4, 363 94, 131 3.19 |. ---__- 18 6 24 316 7, 584 12, 41 Stark...--2 22 eee 81, 478 312, 821 451 394, 750 3.15 17 96 31 144 252 36, 228 10. 90 Tuscarawas.___........----.- --- ee 139, 050 1, 839, 025 58, 361 2, 036, 436 3. 22 601 198 179 978 257 251, 408 8.10 Vinton_..__... 2-2-2 285, 241 144, 814 25 430, 080 4, 20 74 114 73 261 223 58, 279 7.38 Wayne._.....------ eee 7, 420 81, 736 |..-.-----__- 89, 156 3.16 |_.-..._- 17 4 21 289 6, 069 14. 69 
Total Ohio-.__...---_-2- ee 30, 587,080 | 6, 764, 753 196, 371 37, 548, 204 3.50 | 18,243 | 3,280 | 4,064 | 20, 587 220 | 4, 532, 1385 48, 28 
TTT OI a i — I I I 

OKLAHOMA 
A 
Coal. _--..-2--- eee 198, 084 15, 618 |. 213,702 | + $5.08 20 44 34 98 240 23, 483 9.10 Craig__----.- 2.200222 eee. |-- 7,839 |_-.-- 7, 839 3.99 |... L- 9 5 14 129 1, 802 4.35 Haskell. ._...---2-2-22- 88, 658 1, 021 1, 853 91, 532 3.29 ll 22 5 38 233 8, 847 10. 35



Latimer........-.-.....--.-..-_.--..-...------ 326, 671 2, 563 [__----.------ 329, 234 4.13 | 24 |. 30 33 87 241 20, 939 15. 72 
Le Flore...._...-------iw- nee e eee 444, 369 51, 520 76 495, 964 5. 55 377 86 147 610 133 81, 182 6.11 
Muskogee...__..._--_.-__...--_-___..------ ee 202, 445 1,485 |_--.-2 8 203, 980 8.78 |-.------ 53 15 68 321 21, 844 9. 34 
Okmulgee-...__..----...------_---._---_----- oe 1, 160, 151 3, 988 483 1, 164, 622 4.39 594 101 141 836 234 195, 959 5. 94 
Pittsburg. ..__.---._-._----. 22 -- eee 154, 945 10, 644 559 166, 148 5.75 207 |...__.-- 46 253 228 57, 729 2. 88 ; 

el 564, 267 38, 331 7, 446 610, 044 3.75 |_---___- 124 69 193 287 55, 305 11. 03 
Tulsa... -- eee 43, 244 4,448 50 47, 742 3. 54 24 20 16 60 196 11, 754 4.06 
Wagoner______....__-___..-_-_-_-_----_ 2 eee 83, 556 6, 250 |... -- 89, 806 3.05 j---_----- 39 36 75 76 5, 709 15. 73 

Total Oklahoma. .-_-_.........-.-..----. 3, 266, 390 143, 707 10, 466 3, 420, 563 4.41 1, 257 528 547 2, 332 208 484, 553 47.06 

PENNSYLVANIA (BITUMINOUS COAL) 

Allegheny.._...--__._.__-.-__--- ~~ --_- 13, 690, 586 3, 260, 481 1, 609, 720 18, 560, 787 $3. 94 8, 283 980 1,809 | 11,072 247 2, 731, 468 6. 80 ° 
Armstrong........-..---------.--------------- 5, 701, 610 400, 349 13, 775 6, 115, 734 3. 93 3, 154 472 691 4,317 231 995, 371 6.14 

. Beaver__.....--.--- 2 168, 761 356, 486 2, 691 527, 938 3. 98 140 116 56 312 221 68, 875 7.67 ) 
Bedford..._.--.....-.-....--..-.-------------- 947, 234 100, 161 5, 300 1, 052, 695 4.98 621 160 156 937 223 209, 292 5. 03 
Blair_.__.--_.-...--.--__---------------------- 61, 854 142, 770 295 204, 919 4.03 128 12 25 165 233 38, 412 6.33 & 
Bradford..........-_..--...._..-..-____-..----|_.----____---- 5, 255 |__---- 5, 255 3.97 j-.-.-_-- 5 1 6 97 582 9. 03 = 
Butler. ..--------.-.-----_----- eee 1, 884, 426 602, 466 10, 867 2, 497, 759 3. 81 773 406 245 1, 424 233 332, 159 7. 52 
Cambria......---..-------_---- ee eee eee 14, 8438, 800 1, 140, 535 1, 609, 577 17, 593, 912 4,90 | 13, 068 595 | 2,690 | 16,353 233 3, 806, 827 4, 62 g 
Cameron.-.__--_._-__..------.--..--.-----------|.-_--- ee 4, 798 500 5, 298 3. 56 yo ] 5 200 1, 000 5. 30 
Centre.______-_______--__._-----_-- eee 1, 172, 472 216, 581 2, 609 1, 391, 662 4.08 671 220 163 1, 054 221 233,122] . 5.97 B 
Clarion....._--.__.-----.----_------------ eee 3, 045, 907 536, 921 1, 531 3, 584, 359 3. 78 800 614 329 1, 743 247 430, 525 8. 33 oO 
Clearfield................------.-.------------| 7, 741, 646 752, 899 38, 641 8, 533, 086 4,25 | 3,062| 1,803] 1,111] 5,976 216 | 1,291, 265 6.61 & 
Clinton......---.------.---_.-------------- ee 144, 453 387, 502 |..-...-___-- 531, 955 3. 32 75 125 42 242 215 52, 120 10. 21 op 
Elk__...0------_- eee ee 439, 616 546, 184 1, 165 986, 965 3. 88 351 256 119 726 194 140, 827 7.01 
Fayette.__--.---.-..--------------------------| 12, 685,894 | 2,194,946 | 3,759,122] 18, 639, 962 4.19 | 9,980 745 | 1,584 | 12, 309 249 | 8, 064, 182 6. 08 
Forest .-.........----------.-------------------|_~-- eee 2,373 |_.--._-_-_-- 2, 373 4, 22 4 |. - __. 2 6 300 1, 800 1.32 B 
Fulton....----.---.-- eee eee 130, 529 5,000 |...-.----_-- 135, 529 3. 99 7 19 8 34 207 7, 044 19, 24 g 
Greene___..-..-.-.---------_----.------------- 12, 841, 032 119, 262 48, 624 13, 008, 918 4,11 7, 006 141 1, 357 8, 504 266 2, 262, 989 5.75 
Huntingdon.-_..------- eee 433, 093 165, 204 3, 057 601, 354 4,94 428 116 82 626 234 146, 360 4,11 co 
Indiana......-.....---..-----.----------------] 8, 275, 438 399, 004 658, 510 9, 332, 952 4.33 | 5,020 607 | 1,174] 6,801 226 | 1,536,096 6.08 
Jefferson........_-.-----_.-------------------- 2, 613, 640 260, 255 52, 751 2, 926, 646 3. 98 1, 261 451 325 2, 037 225 458, 167 6.39 
Lawrence. _.__..__------------_-----------.---|__-- ee 169, 872 15 169, 887 3. 28 24 41 17 82 214 17, 541 9. 69 Z 
Lycoming......_..............--.-------------]_------------- 32, 411 150 32, 561 3.71 27 5 7 39 224 8, 736 3.73 
McKean.-____--------.--_.--.--_.-_---___--...|_..-_---------- 2, 344 180 2, 524 3. 34 2 4 Joo Lll eee 6 150 900 2. 80 bey 
Mercer........----------------------------- ee 74, 493 283, 978 505 358, 976 3. 99 84 83 43 210 196 41, 063 8. 74 
Somerset.......-------------------_-.__--__---- 7, 000, 245 735, 143 38, 830 7, 774, 218 4,51 4, 486 628 1, 045 6, 159 227 1, 400, 904 5. 55 
Tioga.-..---..--------- eee ne 96, 764 77, 056 1, 235 175, 055 4,71 107 21 26 154 230 35, 484 4.93 
Venango. .__.-_------------_--_--- 84, 134 155, 110 151 239, 395 3. 66 19 36 13 68 293 19, 922 12. 02 
Washington___..-_--_-----_--- ee 20, 309, 716 1, 394, 258 303, 712 22, 007, 686 4,26 | 11,316 1,118 2, 604 | 15, 038 249 3, 743, 177 5. 88 

. Westmoreland....-._._._...--..-__--.-.-_-__- 6, 873,719 | 1,866,604 | 1,338, 613 10, 078, 936 4.04 | 5,318 733 | 1,184 | 7,235 227 | 1,644, 708 6.13 

Total Pennsylvania_............-.------| 121, 260, 962 | 16,316,208 | 9,502,126 | 147,079, 296 4,23 | 76,219 | 10,512 | 16,909 |103, 640 239 | 24, 720, 918 5. 95 

See footnotes at end of table. 
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TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in hc 
the United States, by States and counties, in 1947—-Continued oO 

[Exclusive of mines producing less than 1,000 tons] 

Production (net tons) Average number of men working 

ee daily Average A 

Average; |. YJ | umoer | Number of | “VOrase 
County value Surface of days man-days tons oer 

Shipped by t Shipped Used at Total per ton Under- |———_;—— Total were worked day 
rail or water y truc mine ota ground In strip| All active 

pits | others ; iz 

SOUTH DAKOTA (LIGNITE) | Z 
rn TA SS ear reassess My 

Total South Dak OtO- eee eeeeeeeeeeeeeeeeee| 420 | 14, 158 | 40 | 14, 618 | $2, 44 | 2 | 11 | 2 | 15 | 176 | 2, 634 | 5. 55 e 
1 | wT 

TENNESSEE rq 
a & 

Anderson..._..-_.----------------------- een 1, 422, 589 25, 925 11, 497 1, 460, O11 $4. 51 975 2 185 | 1,162 217 251, 745 | | 5.80 
Bledsoe-__--.----. eee 39, 203 |.....--.---- 8 39, 211 4.43 13 17 5 35 122 4, 286 915 W 
Campbell_.._......-----.--------.------------ 1, 463, 594 40, 000 15, 400 1, 518, 994 5.40 | 1,450 32 309 | 1,791 199 356, 070 4.27 Q 
Claiborne.___....----.-----_-.---------------e- 996, 659 20, 884 9, 689 1, 027, 232 4.77 918 [2 2.. 158 | 1,076 211 226, 991 4. 53 © 
Fentress_...-.-.-..----.--.-.-.--.------------ 242, 543 32, 291 2, 343 277,177 4.37 201 {_...---- 42 243 236 57, 255 4,84 A 
Grundy........-------------------.~----------- 452, 598 |....-------- 9,179 461, 777 4.93} 420 29 56 605 203 102, 292 4. 51 
Hamilton.._..--_.------ eee 22,291 172, 906 |--.-.------- 195, 197 4.69 52 39 25 116 238 27, 596 7.07 = 

, Marion.......-----.---------------------- ee 330, 607 46, 073 3, 030 379, 710 4.05 406 |-..-.--- 52 458 193 88, 544 4,29 © 
Morgan......-.-.-.------------ eee ---eeeee 219, 061 5, 754 1, 250 226, 065 5.16 326 7 63 396 237 93, 956 241 = 
Overton_...---.---- eee 22, 888 6, 904 306 30, 098 4.10 38 |....-..- 7 45 183 8, 248 3.65 
Rhea_-..-..----------------- eee eee 9, 500 600 |.--.....---- 10, 000 4.00 14 J.-L. 2 16 228 3, 640 2. 75 
Scott......-..--- ewe 337,492 |..-----.-.-- 944 338, 436 4.13 151 18 61 230 218 50, 198 6. 74 
Sequatchie............-...--.------.--------.. 21, 047 15, 691 10 36, 748 4, 23 63 |..-....- 6 69 165 11, 404 | | 3. 22 
Van Buren..........-.---.-----.-------------. 1 000 |_-...------.]-----..----- 1, 000 4.11 2 |-.---.-- _l 3 100 300 3.33 
White__..--.---- eee 1, 200 8,365 |....--...-.- 9, 565 . 3.23 12 |... 22. 3 15 191 2, 859 3.35 
Other counties: Cumberland and Putnam-... 153, 070 94,192 |_.....-.-... 247, 262 4. 56 204 {ooo Lee 21 225 215 48, 426 5.11 

Total Tennessee......._.--.------...-.-- 5, 735, 342 469, 485 53, 656 6, 258, 483 4.77 | 5,245 144 096 | 6,385 209 | 1,333, 810 4.69



TEXAS (LIGNITE) 

Tota TenRe neeeenneneeneeeneeeeneeee 60, 504 | oaeeeeeeefoeeneen 60, 504 | $0. 98 |---| 15 |---| 15 | 240 | 3, 600 | 516.81 

UTAH 

Oarbon.....-_------..---------.-------------- 4, 565, 866 177, 209 145, 676 4, 888, 751 $4. 01 2,079 }...-.-.- 766 | 2,845 250 710, 418 6. 88 
Emery....-.-.---.--.---------------------- ee 2, 396, 233 68, 586 16, 101 2, 480, 920 3. 80 982 }_....--- 325 1, 307 258 337, 489 7.35 
Grand....-.--..-------.----------- eee 19, 950 2,084 [2.222 22, 034 3. 93 16 {[-.--- 2. 4 20 269 5, 380 4.10 
Tron.....-..----.-------..------------------ =| eee eee 6, 665 |... le 6, 565 3. 00 cs 1 7 273 1, 910 3. 44 
Kane.......-.-.-------- een nnn nee eee eee 2, 854 |... 2 2, 854 3. 50 3 |--.---- 1 4 288 1, 152 2. 48 oO 
Summit._...--.----- ee 7, 695 19, 880 |... 22. 27, 575 2. 56 16 |. ee 4 19 265 5, 035 5. 48 Oo 

Total Utah.....-.2---2-2-2 02 6, 989, 744 277, 178 161, 777 7, 428, 699 3. 93 3,101 |.-.....-| 1,101 4, 202 253 1, 061, 384 6 7.00 r 

| VIRGINIA | ty 
SSS . 

Buchanan.-......-.-.--_-_--.-.---.--.------e-- 5, 348, 352 16, 424 32, 900 5, 397, 676 $4.85 | 3,018 132 482 | 3,632 250 907, 036 §. 95 g 
Dickenson......-....-.----------------------- 2, 573, 383 1, 710 2, 989 2, 578, 082 6.11 1, 487 54 . 320 1, 861 256 475, 782 5. 42 
Lee. ....------- eee eee ee 702, 812 58, 352 9, 040 770, 204 4.89 765 |__.--.-- 95 860 227 195, 061 3.95 B 
Montgomery.-.-.------------------0----+--=7+ 146, 325 10, 477 2, 502 159, 304 4.61 173 |... --.. 45 218 211 46, 072 3.46 © 
Russell_.......--------------- eee 1, 934, 955 65, 854 1, 097 2, 001, 906 5.01 897 51 224 1,172 265 |: 310,471 6. 45 cq 
Scott......-...--_-_-_--- eee 73, 439 10, 750 1, 861 86, 050 4,14 85 }_-. 2 -- 14 99 260 25, 720 3.35 WM 
Tazewell__.._.......-..--..-_----------------- 4, 286, 396 52, 176 42,148 4, 380, 720 4.94 | 3,473 14 650 | 4,137 273 1, 129, 885 3. 88 
Wise... eee 4, 358, 120 44, 948 893, 789 4, 796, 857 4.49 | 3,511 75 567 | 4,153 232 964, 908 4.97 B 

Total Virginia........----..___.---..---. 19, 423, 782 260, 691 486, 326 20, 170, 799 4:83 | 18, 409 326 2,397 | 16, 132 261 4, 054, 885 4.97 & 

WASHINGTON OQ nn 
King.._..222--- oe 185, 376 151, 420 1, 162 337, 958 $5. 88 259 44 115 418 216 90, 379 3. 74 = 
Kittitas..... 0.2 2-2 eee 460, 331 22, 850 19, 089 502, 270 6. 12 382 33 166 581 257 149, 339 3. 36 
Lewis_.......-..-.--.---.------.-.---_-------- 11, 538 33, 554 213 45, 305 4. 65 33 |..-.2.-. 9 42 203 8, 511 §. 32 
Pierce....-.-.--..---.----------------------- ee 14, 175 5, 235 58 19, 468 6. 46 19 |--- ee ee 6 25 212 5, 298 3. 67 
Thurston......-.-...-----_...-.-------------e 44, 246 12, 230 449 - 56, 925 3. 95 29 20 13 62 172 10, 680 6.33 
Whatcom...__-----.----------- eee 135, 395 16, 709 3, 896 156, 000 6. 85 118 |[_--_-_.- 33 151 263 39, 760 3. 92 

Total Washington_-..-....-....--..__._- 851, 061 241, 998 24, 867 1, 117, 926 5.99 840 | 971 342 1,279 238 303, 967 3. 68 

See footnotes at end of table. 
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TABLE 39.—Production, value, employment, days active, man-days, and output per man per day at bituminous-coal and lignite mines in ©9 
the United States, by States and counties, in 1947—-Continued = 

[Exclusive of mines producing less than 1,000 tons] 

Production (net tons) Average number of men working 

| $d daily Average A 

| Average number | Number of | “Verase 
County value Surface of days man-days tons eer 

Shipped by, Shipped Used at Total per ton ? Under- |————————— Total were worked day 
rail or water y truc mine ota : ground In strip} All active 

pits | others 

WEST VIRGINIA B 

a ce ee cc ec ce cr 
Barbour.._-...--.----------------- +o ene 3, 752, 324 483, 666 2, 861 4, 238, 851 $3. 85 1, 393 491 775 | 2,659 166 440, 708 9.62 > 
Boone__-._..-.---.--------- eee nee 6, 361, 579 5, 606 26, 446 6, 393, 631 4.64 | 3,366 37 867 | 4,270 258 1, 102, 626 5.80 t& 
Braxton.......-.---------------- + e- eee eee 3, 800 55,192 |_-...--_---- 58, 992 3. 90 7 24 13 44 97 4, 282 13.78 ™ 
Brooke.._.._...---..---.---------------------- 953, 806 400, 885 965, 282 2, 319, 973 3. 45 697 271 185} 1,153 238 274, 469 8. 45 
Clay...-.---------- eee ee eee ene eee 872, 722 39, 419 35, 686 947, 827 4. 50 645 |_--..-..- 225 | - 870 186 161, 827 5.86 
Fayette_....-...-._-.----.----.---- eee 14, 632, 177 126, 345 645, 504 15, 404, 026 4.96 | 9,106 566 | 1,914 | 11, 586 265 | . 3, 068, 548 5. 02 S| 
Gilmer._...-.......--------------------------- 72, 069 |__..-..-----]---------.-- 72, 069 3.05 17 35 17 69 109 7, 510 9.60 > 
Grant.._.----------- eee eee 60, 155 9,718 |__---..._--- 69, 868 3. 82 29 67 17 113 97 10, 931 6.39 
Greenbrier_..-...-.----.---.-----.--.--------- 38, 221, 162 35, 206 31, 893 3, 288, 261 5. 43 1, 652 233 366 | 2, 251 255 572, 929 5. 74 se) 
Hancock._._-...---..--.------------ ae eee 28, 091 85, 389 4, 937 118, 417 3. 55 3 38 11 62 182 9, 483 12. 49 3 
Harrison __.....----.--------.----------------- 14, 217, 981 873, 962 6, 650 15, 098, 593 3.50 | 3,342; 1,676 | 1,496 | 6,514 180 | 1,174, 796 12. 85 
Kanawha. .__......---------------------- +e ee 9, 937, 005 314, 091 52, 722 10, 303, 818 4, 51 6, 216 69 1,092 | 7,877 258 1, 906, 233 5. 41 A 
Lewis. -._.----------------nneneeeeeeee 212, 576 34, 295 1, 500 248, 371 3. 71 21 44 11 76 270 20, 520 12. 10 

. Lincoln ___..-----.--------- +e 21,168 |_...--__----|..-------.-- 21, 168 4. 60 27 j.------- 4 31 152 4, 702 4.50 = 
Logan ....----.------ eee eee 23, 800, 481 40, 963 186, 855 24, 028, 299 4. 54 | 10, 160 58 | 2,782 | 13, 000 271 | 3,520, 116 6.838 © 
Marion ____.---.-...------- +e 8, 402, 214 275, 487 528, 418 9, 206, 119 3. 71 4, 273 141 1,008 | 5, 422 219 | 1, 185, 578 7.770 > 
Marshall___-_-.---.--.- eee eee 608, 804 74, 922 189, 183 872, 859 3. 97 624 16 98 738 247 182, 014 4.80 © 
Mason_-._...- eee 145, 409 57, 155 473 203, 037 4, 23 203 |..------ 48 251 166 41, 589 4, 88 
McDowell. .__.-.----.------------------------ 24, 021, 141 86, 455 350, 010 24, 457, 606 4.85 | 14, 099 42 | 3,488 | 17, 579 265 | 4, 657, 551 5. 25 
Mercer_......------..----------- ee eee nee nee 2, 994, 190 17, 840 34, 589 3, 046, 619 5.26 | 2,050 |_.-..--- 508 | 2, 558 277 709, 190 4. 30 
Mineral_._....--.----------------2---- eee 171, 593 4, 310 101 176, 004 4, 92 87 53 36 176 148 26, 111 6. 74 
Mingo... __-..-.-..-----.--------. ~~~ eee 6, 770, 779 33, 843 41, 037 6, 845, 659 4.82 | 3,599 223 9382 | 4, 754 242 | 1,151, 475 5. 95 
Monongalia.___............--.--------------.-- 11, 699, 954 683, 821 12, 035 12, 395, 810 3.71 | 4,806 253 | 1,086 | 6,145 222 | 1,365, 264 9. 08 
Nicholas__._.-....-..---...------.------------ 2, 308, 735 218, 713 9, 539 2, 536, 987 5. 33 1, 359 170 284 1, 813 218 394, 789 6. 43 
Ohio... 2-2 eee 1, 511, 626 157, 116 15, 027 1, 683, 769 3. 94 1, 212 |__-----. 198 1, 410 246 . 846, 189 4. 86 
Pocahontas_.....-..------------------- Jenene 13, 953 |...--------- 138, 953 5.55 |.-.----- 6 3 9 120 1, 080 12, 92 
Preston_.._------.--0 22-20 ene 2, 495, 664 349, 731 345, 015 3, 190, 410 4,35 1, 875 163 498 | 2, 536 258 655, 369 4, 87 
Putnam_.......--.--.-------------------- ee -- 38, 3872 |....--------|---.-------- 38, 372 a 14 6 20 109 2, 180 17. 60 
Raleigh._...-...-- 2-22-22. 14, 975, 777 51, 196 157, 683 15, 184, 656 5. 01 9, 423 251 2,071 | 11, 745 263 | 3, 089, 187 4,92 
Randolph.__.......--.-.---------------------- 1, 786, 596 198, 477 9, 375 1, 994, 448 4.26 | 1,048 218 306 | 1, 572 192 301, 676 6. 61



Taylor.__...------------------------+- +--+ 1, 194, 859 84, 726 57 1, 279, 642 3. 69 282 238 127 647 164 105, 919 12. 08 

Tucker.....-.--------.------------------------ 1, 061, 134 3, 246 1, 732 1, 066, 112 4, 76 309 185 103 597 209 124, 544 8. 56 

Usphur..-..-.--.------------------------------ 665, 707 92, 256 4, 273 762, 236 3. 54 411 95 119 625 156 97, 263 7, 84 

Wayne...---.--.------------------------------ 376, 949 11, 174 |_---.------- 388, 123 4.06 288 |_.-----. 68 356 200 71, 246 5. 45 

Webster__.---_-------------------------------- 1, 786, 455 17, 940 13, 608 1, 818, 003 4.79 | 1,198 44 309 | 1, 551 205 318, 272 5. 71 

Wyoming_........---.-.---------------------- 6, 323, 941 11, 054 48, 996 6, 383, 991 4.89 | 3,577 24 764 | 4,365 263 | 1,149, 354 5. 55 

Total West Virginia... _oocececeneueu---| 167,486,995 | 4,948,147 | 3,721,437 | 176, 156, 579 4.48 | 87,404 | 5, 745 | 21, 785 |114, 934 246 | 28, 255, 515 6. 23 

I I I 

WYOMING 
I I 

Carbon....-.-------------------------------++ 1, 197, 645 8, 6388 30, 951 1, 237, 234 $3. 43 255 65 138 458 255 116, 916 10.58 6 

Converse......---------------- en nnn nn nen nee nee 12, 448 |_.--..------ 12, 448 3. 09 2 5 1 8 262 2, 094 5.94 6 

Fremont._...._--.------------------------- +e |e - eee ----e- 8, 457 96 8, 553 4, 30 11 |__.--.-.- 5 16 225 3, 603 2.37 > 

Hot Springs....---.--..--.-------------------- 49, 880 19, 560 62 69, 502 5. 38 74 | ---- 31 105 149 15, 617 4, 45 

Lincoln .._..--.--------------------------+----- 410, 149 8, 909 610 419, 668 3. 70 217 |_-.----- 50 267 218 58, 294 7. 20 ) 

Sheridan....._----.--------------------------- 1, 142, 464 35, 181 2, 561 1, 180, 206 2. 45 198 112 121 431 211 90, 823 12. 99 

Sweetwater. -.._.-.---------------------------- 4, 804, 393 14, 319 88, 933 4, 907, 645 3.61 | 2,380 |-------- 550 | 2,930 244 714, 657 6.87 W 

Other counties: Campbell, Johnson, and 
| 

Uinta._....--------------------------------- 171, 920 31, 535 12, 436 215, 891 1.37 5 15 33 53 284 15, 073 14, 32 g 

Total Wyoming.......-.---------------- 7, 776, 451 139, 047 135, 649 8, 051, 147 3.37 | 3,142 197 | 929 | 4, 268 238 | 1,017,077 47,92 5 

I I I I I 
© 

UNITED STATES q 

I I Ta TR 

Total United States......-..------------------ | 557, 084, 411 | 55, 859, 262 | 17, 680, 049 | 630, 623, 722 | $4, 16 bu, 369 | 29, 783 | 78, 030 0, 182 | 234 | 98, 297, 424 | 6. 42 B 

I o 

b 1 Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad siding for shipment by rail, and hauled by truck to waterway for shipment MH 

y water. 
2 Includes coal used by mine employees, taken by locomotive tenders at tipple, used at mine for power and heat, coal transported from mine to point of use by conveyor or tram, a 

coal made into beehive coke at mine and all other uses at mine. 
2 

8 Value received or charged for coal, f. o. b. mine, including selling cost. (Includes a value for coal not sold but used by producer, such as mine fuel and coal coked [not coke] +4 

as estimated by producer at average prices that might have been received if such coal had been sold commercially.) ey 

4 Output obtained chiefly from strip pits and by use of mechanical loading devices in which type of operation production per man per day is large. 3] 

‘ Output obtained chiefly from strip pits in which the production per man per day is large. 

(Output obtained chiefly by use of mechanical loading devices in which type of operation production per man per day is large. 

oo Ow 
re 
fond
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STATISTICS ON LIGNITE IN 1947? | 

PRODUCTION 

The production of lignite in 1947 totaled 2,873,653 net tons, an 
increase of 8 percent over the 2,667,619 tons produced in 1946. These _ 
figures do not include tonnage from small mines producing less than | 
1,000 tons. The average value per ton in 1947 was $1.92, compared 
with $1.68 per ton in 1946. The average number of men working 
daily in 1947 totaled 747, a slight decrease from the 752 men employed 
in 1946. The output per man per day, based upon calculated man- 
days, was 15.38 tons. The industry worked an average of 250 days 

| m 1947 compared with 236 in the previous year. North Dakota 
produced 96 percent of the total United States output of lignite; 
Montana, South Dakota, and Texas together produced the remaining 
4 percent. 

oo All data are submitted on a voluntary basis by producers of lignite, 
and the Bureau of Mines appreciates their cooperation in supplying 
the information without which this report would not have been 
possible. | | 

TABLE 40.—Summary of production, value, employment, days operated, man- 
days of labor, and output per man per day at lignite mines in the United States 
in 1947, by States ! | 

| eee 

Mon- | North Da-| South 
tana ? kota | Dakota Texas Total meee 

Production (net tons): 
Loaded at mines for shipment.___...........]......--.-| 2, 228, 163 420 60, 504 2, 289, 087 
Commercial sales by truck or wagon..._..__- 38, 469 458, 278 14,158 |__-2_._ 510, 905 
Used by employees, taken by locomotives 

at tipple, and other uses._...............__- 180 3 56, 120 er 56, 340 
Used at mine for power and heat__...__.____ 20 17,301 {_----.--.2}---- 17, 321 

Total production: 1947..................--| 38,669 | 2,759,862| 14,618| 60,504| 2,873, 653 val 1946__.2222222LLLLIIIIZ] 40,013 | 2) 554,682 | 16,946] 55,978 | 2° 667,619 
ue: 
Total: 1947__.....___--..........-.-------.--| $112, 198 | $5,312,084 | $35,727 | $59,293 | $5, 519, 302 1946._.....-.-----..----------------| $105, 331 | $4,301,603 | $36,362 | $46,454 | $4’ 430° 750 
Average per ton: 1947._.......---.- oe. $2. 90 $1. 92 $2. 44 $0. 98 $1. 92 1946_.-...------s---sssese| $2.63 $1.68 | $215] $0.83 $1. 68 

Number of men working daily: ° 
Underground..__._--__.22---222 eee 28 154 2 |--------_- 184 Surface (including strip pits). .-....-......_- 9 526 13 15 563 

Total: 1947._-222222 0 37 680 15 15 747 1946__-_ 2 39 674 14 25 752 
Average number of days mines operated: 

1947... wee 185 255 176 240 250 
1946_2-___ 2 175 241 169 248 236 Man-days of labor: 1947___........._........... 6, 859 173, 735 2, 634 3, 600 186, 828 Average tons per man per day: 1947_........____ 5. 64 15. 89 5. 55 16. 81 15.38 

TS Se Sp SP ie scans uesnsepusensnenusssepe 

1 Exclusive of small mines producing less than 1,000 tons. 
? Including output from Custer, Dawson, McCone, Richland, Roosevelt, and Sheridan Counties. 
+ Includes some lignite made into briquets. 

? Compiled by J. A. Corgan and M. I. Cooke.
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oe TABLE 41.—Production, value, employment, days operated, man-days of labor, 
and output per man per day at lignite mines in the United States in 1947, by 
States and counties 

Value Aver- Aver- 
ef KON age 

Total pro- number} Man- |number Aver 
County duction Aver- | of men days of | of days per man 

(net tons)| Total | age per worse labor oper. | Per day | 
ton | daily ated 

MONTANA 

Custer_...-----..------.---------------| 18, 204] $40,659 | $3. 08 11 | 1,880 171 7. 02 
Dawson____......---------------------- 2, 704 7,597 | 2.81 4 720 180 3. 76 
McCone..._...-.---.------------------ 1, 021 2,961 | 2.90 2 242 121 4, 22 
Richland_........--.----.----..-------- 8, 357 25,232| 3.02 5 | 1,250 250 6. 69 
Roosevelt__..--.-..-------------------- 2, 460 8, 610 3. 50 5 950 190 2. 59 
Sheridan___....-.-..------.......---.--] 10, 928 27,139 | 2.48 10 | 1,817 182 6. 01 

Total Montana...............----| 38,669 | 112,198 | 2.90 37 | 6,859 185 | - 5.64 

NORTH DAKOTA 

Adams, Bowman, and Burleigh____.__- 77,977 | $177,088 | $2.27 36 | 6,158 171 | 112.66 
Burke........-.--------.---------------| 336,722 667,238 | 1.98 55 | 13,988 254 | 124.07 
Divide......--.------------------------| 222,777] 481,113 | 2.16 47 | 11, 645 248 | 119.13 
Dumn_._.__.----.--2.---- eee 5, 200 12,750 | 2.45 3 640 213 8.13 
Golden Valley.......-.-.----..-------- 2, 280 5,700} 2.50 4 560 140 4. 07 
Grant......-.--..----------------------| 16, 996 47,379 | 2.79 13 | 1,436 110 | 111.84 , 
Hettinger........--..-..-..-----.-.----| 16, 397 47,187 | 2.88 8} 1,238 155 | 113. 24 
McLean...--.--.----------------------| 216,505 | 415,484] 1.92 79 | 21,016 266 | 110.30 
Mercer......---------------------------| 1, 162, 075 | 2,054,973 | 1.77 234 | 66, 830 286 | 117.39 
Morton.....--......-------------------| 34,376 80,583 | 2.34 28 | 4,978 178) 6.91 
Mountrail.._.......-..---------------- 8, 000 17,500 | 2.19 4 624 156 | 112,82 © 
Oliver.......-......-------------------- 6, 000 14,000 | 2.33 3 690 230 8. 70 
Stark...._.----------------------------| 87,885 | 198,413 | 2.26 41 | 13, 007 317 6. 76 
Ward.___.....-.-----------....--------| 554, 512 | 1,063,309 | 1.92 110 | 29, 103 265 | 119. 05. 
Williams...__-...--..-.--......-.------] 12,160 29,367 | 2.42 15 | 1,822 121 6. 67 

Total North Dakota. ._._.-..-.--| 2, 759, 862 | 5,312,084] 1.92 680 |173, 735 255 | 15.89 
| | 

SOUTH DAKOTA 
errr 

Dewey-....-.--------------------------] 10,427 | $29,263 | $2.81 9| 1,740 193 5. 99 
Perkins_........----------------------- 4,191 6,464] 1.54 6 894 149 4. 69 

Total South Dakota......-------.| 14,618] 35,727] 2.44 15 | 2,634 176 5. 55 

ee Ee OS SO 

| TEXAS 
a 

Total Texas, Miao eeeeeneeeean 60, 504 | $59, 293 | $0. 98 | 15 | 3, 600 | 240 | 116, 81 

a 

UNITED STATES 
a 

Total United Stance 2, 873, 653 ts, 519, 302 | $1. 92 | 747 es, 828 | 250 | 15. 38 

1 Output is obtained chiefly from strip pits in which the production per man per day is large. . 

NUMBER AND SIZE OF LIGNITE MINES 

For 1947 the Bureau of Mines received reports from 59 mines pro- 
ducing 1,000 tons or more annually. Seven mines produced 81 per- 
cent of the total lignite mined; 4 mines accounted for 9 percent; and 
48 mines, 10 percent.
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TABLE 42.—Number and production of lignite mines in the United States, in 1947, 
. classified by size of output 

ee 

, Mines Production 

Class Net tons > . 

———_——__——_—_—_—_———| Percen 
Number | Percent rt Average of total 

otal per mine 

100,000 tons and over ___-.___._.__.---.-.__._---- 7 12 | 2, 338, 488 334, 070 81 
50,000 and under 100,000._._._...__-._._.-__.__-- 4 7 262, 177 65, 544 9 
10,000 and under 50,000.._._.._..-.-------.--_--- 6 10 111, 249 18, 542 4 
Under 10,000 tons_..._....__-_.--____--- 2 42 71 161, 739 3, 851 6 

Total_........----_--------------------- 59 100 | 2, 873, 653 48, 706 | 100 
i >, 

METHODS OF RECOVERY 

TABLE 43.—Lignite mined by different methods in the United States in 1947, 
by States, in net tons 

re 

Montana Nort D a pouth Texas Total 

From underground workings: 
Shot off the solid____-.-_.-__-__-.-__._______ 37, 098 27, 872 1,100 }|__._-____- 66, 070 
Cut by machines!___._____---__.-_. 550 444, 318 |__| 444, 868 

Total underground..............-.....-.-.| 37, 648 472, 190 1,100 |__-_______ 510, 938 
From strip pits.._..-....----- 2 1, 021 2, 287, 672 13, 518 60, 504 2, 362, 715 

Grand total production_.._..___...-.._____ 38, 669 | 2, 759, 862 14, 618 60, 504 2, 873, 653 
SSeS RS SSS sss SSS Ss SSG 

_ 1A total of 11 machines was used—6 “permissible” and 5 other types. 

STRIPPING OPERATIONS 

| Strip-pit operations were the source of 82 percent of the total , 
production of lignite in 1947. Of the 2,362,715 tons of lignite pro- 
duced by this method of mining, 97 percent came from pits in North 
Dakota. The output from stripping operations in Montana, South 
Dakota, and Texas totaled only 75,043 tons. 

TABLE 44.—Summary of stripping operations that produced lignite in the United 
States in 1947, by States | 
SS SSS ss SSS SSS vss GSS 

Montana Norte, a- Debits Texas Total 

Number of strip pits 1_______-_-_...- 1 30 3 1 35 
Number of shovels, dragline excavators, and coal- 

loading machines 2__.________.____..__._ |e 46 | 3 2 51 
Coal produced by stripping.-.....__.___.___.____ 1,021 | 2, 287,672 13, 518 60, 504 2, 362, 715 
Total value at mines____.._-.._--_- 8 $2, 961 | $4,405, 241 | $33,127 | $59,293 | $4 500, 622 
Average value per ton________-_______________._ $2. 90 $1. 93 $2. 45 $0. 98 $1. 90 

Average number of men working daily: 
In strip pits.-..-_-- ee 2 279 11 15 307 
All others__.._------- 222 ef 197 1 feel 198 

Total_.._--.--.------ ee 2 476 12 15 505 
Average number of days mines operated_________ 121 249 194 240 247 
Man-days of labor_...._--.._---------- ee. 242 118, 536 2, 331 3, 600 124, 709 
Average tons per man per day__._______-_______. 4, 22 19. 30 5. 80 16. 81 18. 95 

SS SS SS 

1 Includes some pits in which stripping is done by hand. 
? In some cases the same equipment was used for stripping or excavating and for loading coal; this duplica- 

tion has been eliminated. In some cases coal was excavated by machine and loaded by hand.
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CONSUMPTION 

According to the Federal Power Commission, 975,566 tons of lignite 
were consumed in generating electric energy in 1947; this amounts to 

34 percent of the total lignite mined in the United States in that year. 
The consumption in the West North Central States was 951,821 tons; 
the West South Central States and the Mountain States consumed 

2,466 and 21,279 tons, respectively. 

FOREIGN TRADE * 

TABLE 45.—Bituminous coal! imported for consumption in the United States, 

1946—48, by countries and customs districts, in net tons 

[U. S. Department of Commerce] 

quence ee ASN SS 

| 1946 1947 | 1948 1946 | 1947 | 1948 
J 

COUNTRY . CUSTOMS DISTRICT 

North America: Alaska_..-----..---.-...----| 2,929) 7,372] 5,755 

Canada... _.------------|434, 130]288, 394/289, 839 || Chicago..........--.--------|------- 6|------- 
Mexico. __-------.------]------- 114], 1,148 || Dakota_----_..---.--------- 548 758 868 

South America: Colombia--.|_.-...- 6|_-._... || Duluth and Superior- --.--- 135}.-.---- 42 

Europe: Florida. -__-.-..----....-----|------- 60]_---_.- . 

Netherlands .-_..--------|------- 130|_...... || Galveston.__....-....------|-------]-------]| 1,198 

Poland and Danzig... 588} 1,120)-.----- || Hawaii_.....---------------|------- 64)... 

United Kingdom___-_--.|-..---- 349 350 |; Laredo__-_-------------------|------- 114)._....- 

Africa: Unionof South Africa. 12 98|.______ || Maine and New Hampshire-|133, 039| 45, 418/112, 269 

—_——__—. | —___|-———_ || Massachusetts___-_----------|-------|------- 193 

Total.....--.-----__.-|484, 680/290, 141/291, 337 Michigan_...___-...-----.-- 44 864 148 
Montana and Idaho. --_-..-|242, 668) 213, 313/153, 777 
New Orleans___.......---.--|-------]------- 200 
New York..-.--------------- 550| 1, 927|------- 
Rochester....-...--.---.----|-------|------- 55 
St. Lawrence....-.--------- 925 77| ©) 
Vermont__....--------------| 1,528} 2,099] 1,403 
Washington____........---.| 52, 164} 18, 069) 15,434 
Wisconsin...-.-....---.---- 150}...----]------- 

Total__....._.---...--|434, 680 290, 141/291, 337 

RD 

1 Includes slack, culm, and lignite. 
2 Less than 1 ton. 

TABLE 46,—Exports of bituminous coal, by country groups, 1944-48, in thousands 

of net tons 

[U. S. Department of Commerce] 
RD 

‘‘Overseas’’ (all other countries) 

West 
Canada| Indies Newround- Grand 

Year mins oan Miquelon, | gouth _| Total | total 
America 1 qammuda, America|=Urope| Asia Africa | Oceania over 

and ; 
Iceland 

1944__....| 24, 369 356 157 580 218 (2) 352 |.-..----. 1,307 | 26,032 

1945___...| 21, 589 295 191 1,080 | 3,924 (?) 873 4 6, 072 27, 956 

1946__..._| 21, 882 253 160 1, 723 | 16, 065 201 878 37 19,064 | 41,199 

1947__.._.| 25, 849 369 404 2,866 |%36, 703 311 | 2,057 108 | 3 42, 449 | 3 68, 667 

1948_.....| 25,845 214 159 1, 867 | 16, 088 765 961 26 19,866 | 45, 925 

a 

1 Includes Bahamas and Panama. 
2 Less than 1,000 net tons. 
3 Excludes 102,179 tons ($1,010,820) exported to Austria as a part of the Army Civilian Supply Program. 

4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce. 

883326—50——_23
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TABLE 47.—Bituminous coal exported from the United States, 1946-48, by 
by countries, in net tons ! 

[U. S. Department of Commerce] a en nn 

Country 1946 1947 1948 

North America: 
Bermuda.......-_.----.---------------------------- 2, 555 | - 14, 567 3. 508 
Canada. _.___..--- 2-2 eee eee 21, 879, 705 25, 848, 117 25, 842, 797 
‘Central America: 

British Honduras.....-.....-----.-------------- 76 30 4 
Canal Zone......-.----------------------------- 9, 554 34, 342 22, 207 
Costa Rica._........---------------------------- 62 50 3,177 

. El Salvador_.....-.-..---.-...------------------ 77 128 86 
Guatemala._..........--..-.----------- eee 258 | 257 230 
Honduras.._......-..-----------2-- eee 262 302 293 
Nicaragua_-.-..--------------------------------- 10 8 |---------------- 
Panama, Republic of. _..-----...----.------.--- 50 35 45 

Greenland .___.._......-...-..-.2----------- eee 4,110 4,493 |_--_-.---------- 
Ieceland_____.-....--.------.-------- eee [eee eee 57,627 |--...--.-.------ 
Mexico. ..__..._.._-------2- eo een eee 1, 688 694 1, 593 
Miquelon and St. Pierre...._........-----.---__.---|----------_-___- 4, 864 500 
Newfoundland and Labrador._.__-.....-..--._----- 153, 212 321, 553 154, 932 
West Indies: 

British: . . 
Barbados. .._....---.----..-----.---.------- 1, 269 2, 574 |. 1, 225 
Jamaica......-..-- 2 65, 604 89, 339 48, 890 
Leeward and Windward_.._.....-...--.--.-|]_---------_-_--- 14, 800 |-----.--..-_-__- 
Trinidad and Tobago.__.......-....--_----- 68, 038 100, 797 57, 675 
Other British_.............-.-....--.-___-- 24 491 5 

Cuba. ...._.-_. 22 e ee 99, 798 98, 277 76, 471 
Curacao (N. W.I.)___-.--.--------------------- 63 374 2, 004 
Dominican Republic___...._.-.-..----------.--- 3, 175 7, 309 . 625 
French... _..-__..---_--------------------------- 5, 504 20, 448 1, 910 
Haiti_..-..-. 22-2] eee 2 15 

Total... 2222 22, 295, 089 26, 621, 478 26, 218, 192 

South America: 
Argentina_......---------- eee 486, 809 1, 113, 734 826, 750 
Bolivia_......-.-_-_-_-__--------- eee 28, 211 329 §11 
Brazil__....-.-------- ee. eeeee 1, 083, 379 1, 468, 312 959, 323 
Chile____- oo eee 17, 372 163, 693 27, 634 
Surinam_..___-_--_-_-- eee 577 2, 570 3, 875 
Uruguay__........-..-_-.-.._------------ eee 105, 458 117, 135 48, 705 
Other South America___._._.._-._--....--.--------- 787 500 276 

Total....-..------- 2 e---eee 1, 722, 593 2, 866, 273 1, 867, 074 

Europe: 
Austria......2-20--.0-20 22 eee |e eee 2 122, 391 58, 447 
AzoreS_.-._.._..--- eee eee eee 1, 608 6, 966 |.--.-- 
Belgium and Luxembourg._....--..-._------.------ 887, 957 3, 363, 800 630, 604 
Denmark.._......20020 2-22-2222 ------- eee eee 1, 059, 596 2, 377, 583 52, 098 
Finland... 2.22.2. ------- eee eee 250, 171 637, 271 6, 273 
France..._.......------------------------------ 5, 092, 481 12, 466, 388 8, 454, 460 
Germany-_............-.----------------------- |e eee 42, 630 70, 777 
Gibraltar. .__....-.-.--.-2_- eee eee 9, 330 156, 872 |.--...-.--_____- 
Greece..___-_...--- 222 eee 91, 676 34, 056 62, 830 
Treland..._......-----__--_-.-_-.--------_-_-- |e 1, 005, 584 8 
Italy.._...--. 2-2-2 4, 687, 950 8, 780, 259 4, 696, 415 
Netherlands._......._....-.-.---------------_--___- 1, 607, 383 2, 691, 248 770, 761 
Norway...--.-...-..-._-----.-.------------_-__-_-- 744, 277 738, 735 |_.------------_- 
Portugal__.._...--.-_-.._-- eee 455, 024 846, 901 257, 230 
Sweden..______.-_--_____- 860, 854 2, 074, 092 587, 322 
Switzerland .._.__-.-___.--___._ 307, 586 683, 400 420, 621 
United Kingdom__________._______-____ eee 675,043 |_-_._....______- 
Other Europe.._.._......__._-_._..___.___.._.__...- 18,310 |__----------__-- 20, 117 

Total___.-22 2 16, 074, 203 2 36, 703, 219 16, 087, 963 

Asia: 
British Malaya._--....-... 2-2-2. __ 58, 940 99, 519 |__. i.e ee 
China_..._-...__.......----_.--.---__........- 88, 321 4, 234 40, 078 
French Indochina___-...-__.------___. 14, 494 2,520 |_..--.---- ee 
Hong Kong.__---_---.--..-22-2-2--- ee eee 39, 696 92, 203 |_......-------_- 
India_._--.---------- eee 10 32, 376 
Japan___.__---------------2- ee ee... |---| eee 688, 776 
Netherlands Indies... ....__...--_._-_______.. |e 95,417 j_--- eee 
Palestine and Trans-Jordan _____-.--...._._...____..|.__..._-.- 3,436 | -. 22 -- ee 
Syria...-------------------- ee |e 13, 667 |__---. 22 - ee e 
Other Asia....------.------2---- 11 23 3, 934 

Total....-...--.-.----- 22 201, 462 311, 029 765, 164 

See footnotes at end of table.
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TABLE 47.—Bituminous coal exported from the United States, 1946-48, by 
countries, in net tons !—Continued 

Country. 1946 1947 1948 . 

Africa: 
Algeria. ....---------------------------------------- 551, 350 1, 052, 370 556, 686 
Belgian Congo...-------..--------------------------|---------------- 14,151 |-..---.-..-.---- 
British West Africa_.............__.-..----.----..--|---.------------ 36, 425.|.....--...------ 
Canary Islands. -...........-.------.--.-.----------]---------------- 51, 822 2, 082 
Cape Verde Islands_._..._..--...---...---..-------- 25, 685 89, 354 |--...-..-------- 
Egypt....----------------------------------- +--+ 85, 399 298, 135 27, 596 
French West Africa_...........---..---------------- 40, 505 244, 643 132, 668 
Libya.____..-----------._.--.-----------------------|---- =e 27,083 |_.....-----.---- 
Madeira Islands. ............-..--..---------------- 27, 838 21,491 |..-..--.-------- 
Morocco, French...........-------.---------------- 47, 031 92, 020 169, 551 
Spanish Africa.....--...---......-------------------|---------------- 114, 311 22, 481 
Tunisia......-.--.------..------------ +--+ eee 99, 931 14, 531 |....----.------- 
Other Africa........--..-.-------------------------- 5 1, 075 49, 676 

Total...-.......---------------- ee enn eee 877, 744 2, 057, 411 960, 740 
Oceania_..-......----.----..----.2- + -- eee 37, 487 107, 553 26, 192 

Grand total_..-...-.-.-.---------------- n-ne ne 41, 208, 578 2 68, 666, 963 45, 925, 325 

(Sree errr a 

1 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
ageregated 1,380,514 tons in 1946, 1,689,328 tons in 1947, and 1,057,118 tons in 1948. 

2 Excludes 102,179 tons ($1,010,820) exported to Austria as a part of the Army Civilian Supply program. 

TABLE 48.—Bituminous coal exported from the United States, 1946-48, by 
customs districts, in net tons | 

[U. S. Department of Commerce] 
re PS a 

Customs district 1946 1947 1948 

North Atlantic: 
Maine and New Hampshire. -........-.------------ 33, 495 57, 408 5, 586 
Massachusetts_....--..----.------------------------ 1, 691 6l |------------.--. 
New York_........_-..---------------- +--+ 701, 602 1, 382, 037 23, 788 
Philadelphia__..._......-.-.------------------------ 2, 492, 021 2, 740, 855 453, 540 
Rhode Island_____...._.__-.-..----.---------------- 73 |..-...----------|---------------- . 

South Atlantie: 
Georgia._...._....-...--._-----.-----------.--------|---------------- 10, 708 |----.------..--- 
Maryland -__..-..-.-..-------------------- ++ --- 6, 450, 702 10, 871, 709 3, 471, 674 
North Carolina._..........--.-.-------------------- 4,501 |....---.--------|---------------- 
South Carolina. __....._-_._-----.----------..---.-- 1, 369, 553 1, 825, 197 768, 520 
Virginia _--..-____-_- oe eee 4, 437, 316 20, 146, 083 . 13, 822, 963 

Gulf Coast: 
Florida. -........_---..---_.----.-------------------- 1, 363, 403 2, 015, 102 330, 455° 
Galveston.....__.._._._-.-_----------- +--+ eee 633, 911 463, 494 |_..--------..--- 
Mobile__.._..-.-.-.-.--------.----- + -------- 809, 566 1, 427, 881 617, 042 
New Orleans-_-__......-.---------------------------- 20, 129 315, 944 7, 968 
Sabine___.._---.-.-___-_--.---- eee eee 681, 302 731, 418 |-.------.-.---.- 

Mexican border: 
Arizona.....---.----.-.-.---------- +--+ 264 272 273 
El Paso___..------------------- eee eee ee 58 45 1, 138 
Laredo-__...-.---...-.--.--------~------------ +--+ 27 27 |.--------------- 

Pacific Coast: 
Los Angeles__..-_..-..---..------------------------ 334, 727 142, 522 100 
Oregon __._..---.---------------------+-------------+- 138, 019 379, 239 10, 982 
San Diego. ...---.-----.-------------------------+--- 92 83 125 
San Francisco_.......---.-.------------------------ 15 20 69 
Washington _.........-.....------------------------ 92, 037 301, 035 134, 461 

Northern border: 
Buffalo. __..........-------------------------------- 1, 580, 304 1, 548, 629 1, 103, 124 
Chicago____._-...-.---.-.-------------------------- 1, 199, 033 1, 505, 335 1, 633, 134 
Dakota_.......-----.-..---------------------------- 30, 360 23, 392 36, 373 
Duluth and Superior_-__--..---.---.---------------- 300, 414 385, 036 340, 995 
Michigan.________......-.---------.---------------- 2, 369, 744 3, 046, 644 3, 127, 640 
Montana and Idaho-.-........--..-.---------------- 48 4, 431 723 
Ohio_......-.._......----------------------- +--+ + 10, 433, 093 11, 619, 905 13, 314, 027 

Rochester_............-------.---------------------- 2, 899, 833 3, 829, 918 3, 465, 712 
St. Lawrence. _.....----.-..------------------------ 2, 876, 940 | 3, 677, 266 2, 815, 519 
Vermont..........-...--..-----------.-------------- 2, 517 4, 106 5, 041 
Wisconsin _.........--....-..---.--.---------------- 538 193 |--..---..--.--..
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TABLE 48.—Bituminous coal exported from the United States, 1946-48, by 
customs districts, in net tons—Continued 

: CL LL SS 

Customs district 1946 1947 1948 

Miscellaneous: 
Alaska._.-..2222 2-2 413 204 283 
Colorado_-...---_-_ 2 een |e eee eee 3,037 |_.--.---- 2 --_- 
Hawali___.-..--- eee 70, 346 3, 282 j_.---------.---- 
Indiana____...-..--..---- ++. eee eee eee Ss 
Minnesota__.__.-_.---.--_-_-_------------ eee 5, 984 |-..-----.------_|__----------_- ee 
Pittsburgh.-___.....-.-___-.------------ eee 3, 381 11, 210 |_._. elle 
Puerto Rico......-----...----- eee 4 325 |_..-----2 eee 
St. Louis. _......-- 2-2 eee 12, 298 }..-_.------.-.__]_-__------.---_e 

Total_....-------- eee ee eee 1 41, 208, 578 2 68, 666,963 |. 2. 45, 925, 325 
| 

1 Includes 8,824 tons, representing export shipments (except by air) individually valued under $25, data 
for which are not separately classified by customs districts. 

2 Includes 192,905 tons in 1947 and 434,070 tons in 1948, representing shipments on vessels operated by the 
United States Army or Navy. Excludes 102,179 tons exported to Austria in 1947 as a part of the Army 
Civilian Supply Program. 

TABLE 49.—Shipments of bituminous coal to noncontiguous Territories, 1946-48 

. (U.S. Department of Commerce] 
er neers 

1946 1947 1948 

Territory | 

Net tons Value Net tons Value Net tons Value 

Alaska 1__ 222 7, 865 $111, 451 6, 860 $112, 272 (2) (2) 
Hawaii_...---_.-.--- 2-8 259 7, 174 365 10, 135 (2) (?) 
Puerto Rico__-.-......-.--.-- 11, 526 73, 121 9, 148 78, 593 1, 500 $15, 607 
Virgin Islands. .._..---._____- 58, 771 361, 170 44, 514 334, 149 25, 799 264, 564 

ST SS SSS fs iS 

1 Includes shipments of anthracite. 
2 Beginning Apr. 1, 1948, no data available. . | 

TABLE 50.—World production of coal and lignite, 1941-48, by countries, in 
thousands of metric tons ! 

{Compiled by B. B. Mitchell and P. Roberts] 
LS SS Sy rs a a DES 

Country ! 1941 . 1942 1943 1944 1945 1946 1947 | 1948 

North America: 
Canada: . 

Coal_..--------------| 215,333] 215,932) 214,689] 14,201] 13,584] 14,776] 12,971] 15,283 
Lignite_......-------] 21,201] 21,181) 21,512) 1,245 1,391) 1,382) 1,425] 1,441 

Greenland___..-...----.- 7 5 7 8 7 8 7 8 
Mexico_---.--.---------- 856 914 1, 025 904 915 977 1, 055 (3) 
United States: 

Anthracite (Penn- 
sylvania).-....---._ 51, 186 04,728} 55,015] 57,789) 49,835) 54,891 51,882; 51,836 

Bituminous.-._-.-..-| 463,908} 525,948) 532,903] 559, 750; 521,582} 481,943] 569, 482 536, 071 
Lignite_-...-..-.--.- 2, 518 2, 659 2, 494 2, 317 2, 421 2, 420 2, 607 2, 794 

South America: 
Argentina 4._--------.-.- (5) 5 8 9 7 3 14 (°) 
Brazil: 

Coal_._-------------- 1,110 1, 354 1, 587 1, 415 1, 492 1, 274 1, 980 2, 013 
, Lignite...-.-.._-.-.- 2 17 23 16 9°60 @) (8) (3) 

Chile__------------------ 1, 717 1, 782 2, 032 2, 047 1, 827 1, 740 1, 850 2, 239 
Colombia.-.-------------- 403 415 476 499 6 §25 8 550 6 850 (3) 
Peru _-..--------------- 117 150 187 173 201 230 215 187 
Venezuela_.-.----------- 6 9 ani 12 7 4 15 21 

See footnotes at end of table.
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TABLE 50.—World production of coal and lignite, 1941-48, by countries, in 
thousands of metric tons '—Continued 
eee 

Country ! | 1941 1942 1943 1944 1945 | 1946 | 1947 1948 . 

Europe: | 
Albania: Lignite 6__..____ 20 20 10 5 5 12 20; =) 
Austria: | 

Coal__.-.---------_.- 226 225 214 195 72 108 178 181 
Lignite._..--...- 2 3, 537 3, 523 3, 646 3, 674 2, 066 2, 407 2, 839 3, 338 

Belgium.__..----.-.... 26,722) 25,055} 23,737 13, 529 15, 833 22, 779 24, 390 26, 679 
Bulgaria: 

Coal_..-----------.--] (3) (3) (3) (3) (3) (3) (3) (3) Lignite._.------.....| 2,784} 3,444) 3,816] 2,892} 3,432} 3420; oni] (3) 
Czechoslovakia: 

Coal._..-------.-----} 20,930] 22,635] 24,500! 23,159] 11,716! 14,167) 16,216; 17,746 
Lignite_..--.--------| | 21,623] 23,316] 26,750} 26,112| 15,356] 19,475| 22.362} 23,589 

Denmark: Lignite_______ 1, 000 1,800) 2,600 2, 200 2, 320 2, 300 2,800; (3) 
Trance: 

Coal_...-.-----------| 41,849} 41,869] 40,531! 25,241] 33,313] 47,185, 45,229) 43, 201 
Lignite.........._... 2, 008 1, 958 1, 896 1, 336 1, 704 2, 104 2, 094 1, 838 

Germany: 
Coal__..-------------] 243, 607} 251,970] 158,616] 135,336] 41,208] 65,688] 85,773/ 91, 246 
Lignite....----------] 284,996] 244, 643] 254, 604] 230,808] 107,772] 159,876| 160,518! 175,736 

Greece: Lignite.......___ 180 365 370 190 70 125 140} 125 
Hungary: 

, 
Coal_..-..--------.-- 1,301] 1, 250 1,376] 781,050 7710 722 1, 059 1, 238 
Lignite.--.-.-.-<2222[~ 11, 298!" 11,720} +11, 296] 788,400 73,580 5, 630 7, 750 9, 360 

Treland..---.-----...--.- 155 167 186 206 216 216 222 180 
taly: 

Coal__-.------.----.- 2, 393 2,512| 1,358 613 758 1,178 1,358] 61,055 
Lignite___..._....._- 2, 030 2, 306 1, 934 496 767; . 1,521 1, 851 86 909 

Netherlands: 
Coal___...-----------| 18,356] 12,330! 12, 497 8, 313 5, 097 8,314; 10,104] 11,032 
Lignite.._-_....-____ 199 281 383 243 130 499 474 279 

Poland: 
Coal_..-.-...-.------| 9 76, 343] 9 83,972] 9 91,362) 87,389} 27,366] 47,288] 59,130/ 70, 260 

Lignite....-.---_.__- )) (°) (°) (3) (8) 857 4, 766 5, 018 
Portugal: 

Coal__.....-------.-- 435} 438 403 426 436 380 377 387 
Lignite_._......___-- 84 108 106 127 163 141 108 103 

Rumania: 
Coal___.-....-.--._-- 264 285 306 202 211 167 1631 2 631 
Lignite.__._.__._.._- 2, 195 2,367| 2,604 2, 069 1, 820 1,784] 2,105 ’ 

BOAT no-no a anne nena nn (8) (3) (3) (3) (8) 7, 887 10, 485 12, 567 
pam: 

: Coal___...---..---.-- 8, 763 9,257; 9,591] 10,485} 10,732/ 10,759) 10,606) 10,277 . 
Lignite.__._...__.___ 793 1, 106 1, 112 1, 202 1, 351 1, 336 1, 263 1, 342 

Svalbard (Spitsbergen) -- 330}----.----|----.----]------_-- 6 92 345 431 
Sweden____-._....______. 557 582 557 570 615 488 416 6 400 

Switzerlan &: 7 184 157 71 20/ ~— (8) Oal_.- 2 
Lignite____.......... 8 27 75 rat 311 178 { 15] (3) 

v. See 6131, 400] 6 118, 000| 6 146, 000 oal]___..---.-.------ , , , 8 6 6901. - 7-17 } 146, 800] * 90, ooo|{ é) 6 GS } 161, 000} & 175, 000| 6 201, 000 
United Kingdom: 

Great Britain 19._:_.) 209,656] 208, 234 202,112} 195,839] 185,706] 194,869] 200,615} 211,772 
Northern Ireland: 

Coal__...-..-----| (4 3 (5) (5) (5) (5) 1 1 
Lignite._.....-..| (® 1 1 2 3} (5) (5) (5) Yugoslavia: 

OA). --------2------- 11 12 3 3 — Eignige 22Z72772727]} 78104 91, 160] 1,390] &) @) 10,207} 13,943] 11, 500 
Asia: . . 

China: 
China (except For- 

mes 58, 426] 65, 267 6 16, 200} 615,000} &20,000) 68 720 Oal__---.-.----- # 9 6 8 ’ 9 ’ 9 Lignite___--_-__- 397 ial 62,713) ° 62, 465 { (3) (3) (3) (3) 
Formoss...---.------ 2,885} 62,360/ 62,500) 6&2 500 795 1, 058 1,289] 82,500 

India__._._----.---- 22. 29, 937 29, 906] 25, 921 26, 546 29, 635 30, 186 29, 438 30, 786 
Indochina, French: 

Coal___....-.-_..-_-- 2, 308 1, 218 996 533 231 262 248 359 
Lignite._....-..-._.- 21 py 25 4|.-22 2 fee fee fee 

Indonesia.__...-....----- 6 2, 029 872 1, 038 753 (8) 77 13 288 (3) 
Iran Me 90 82 69 100 6 150 6150 188! (3) 
apan: 

Coal._...------------] 15 55, 602) 15 54,179) 15 55, 539] 15 49, 335] 18 22,3711 19,823] 26,331} 32, 700 
Lignite___.._.._.__.- 18 408] 15 1,607! 152,876] 152,304) 151, 643 2, 356 2, 820 2, 550 

See footnotes at end of table.
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TABLE 50.—World [production of coal and lignite, 1941-48, by countries, in 
- thousands of metric tons '—Continued 
a 

Country ! 1941 1942 1943 1944 1945 1946 1947 1948 

Asia—Continued 
Korea: 

Coal__...------- 2... 3, 519 3, 898 4,157 4, 530 674 1,072} &1,815 16 699 

Lignite__...._.._---- 2, 638 2, 958 2, 430 2, 519 18 458| 61, 653 16 68 

Malaya, Federation of..- 1? §23 249 497 416 230 228 230; = 381 

Philippines, Republic of. 6 60 (8) (3) (°) ©) 48 - 74 88 

yria an ebanon: 
| Lignite.......-.------- 8 7 1 2 2} (5) (3) (5) 

_ Turkey: 
Coal__...------------ 3, 020 2, 510 2, 071 2, 383 2, 150 2, 312 2, 623 2, 618 

Lignite_......-..-.--- 264 409 414 533 571 484 628 829 

U. 58. R- 
O@l_---------------- 18 18) 18 18 18 18). 18 pea ei} (18) (18) ) (8) (18) (18) ) 

Africa: . 
Algeria: 

Coal__....---..------ 80 148 117 120 162 215 205 225 

Lignite_.---------.-- 3 7 1 1 (3) (8) () (3) 
Belgian Congo-_-._-.---- 30 43 69 49 50 102 109 17-75 
Madagascar _-_..--.------ 1 2 1 2 3 (5) (°) (8) 

Morocco, French..-.---- 139 119 102 134 179 222 268 290 

Nigeria_....-.----------- 15 409 15 471 ©) 651 679 648 591 6 600 

Portuguese East Africa-.- 17 7 13 16 12 16 16 (3) 

Southern Rhodesia ------ 1, 412 1, 561 1, 779 1, 808 1, 669 1, 613 1, 508 1, 695 
Tunisia: Lignite__.-..--- 102 141 41 66 69 95 76 71 
Union of South Africa..-| 18,337] 20,408] 20,561} 22,595] 23,102) 28,255) 28, 818 20 23, 558 

_ Oceania: ' 

Afghanistan _......._._-- 4 5|_.-----.-|-----2--- 5 3 5 915 

Australia: 
New South Wales-_-- 11,955} 12, 433 11,714| 11, 280 10, 402} 11,397} 11,871) 612,193 

Queensland __._..---- 1, 477 1, 663 1, 727 1, 686 1, 661 1, 593 1, 914 1, 775 

South Australia_—..-|--_------ Q|_..------ 35 42 138 196 253 

Tasmania -_.-------- 111 137 148, 146 151 161 170 182 
Victoria: 

Coal___.....-.--- 332 318 292 262 251 194 176 17 129 

Lignite______-.-- 4, 639 5, 013 5,173 5, 097 5, 533 5, 799 6, 239; 175,144 

Western Australia_-- 566 591 540 567 552 653 742 745 

. New Zealand: 
Coal___...----------- 1, 199 1, 194 1, 157 1, 085 980 974 951 \ 9. 327 

Lignite_.....-------- 1, 483 1, 529 1, 676 1, 766 1, 899 1, 865 1, 845 ’ 

L | Total, all grades.--|1, 827, 000/1, 867, 0001, 831, 000|1, 756, 000)1, 349, 000/1, 478, 000)1, 652, 000)1, 689, 000 

ignite (total of items shown 
above). 297,000} 313,000} 328,000] 308,000} 166,000) 216,000) 230,000 241, 000 

Bituminous coal and anthra- 
cite (by subtraction) _....--|1, 580, 0001, 554, 000|1, 503, 000/1, 448, 000/1, 183, 000)1, 262, 000/1, 422, 000 1, 448, 000 

qeaepecesshe eet nen 
SS 

1Coal is also mined in British Borneo, Faroe Islands, and formerly Italian East Africa, but production 
figures are not available and no estimate is included in the total. | . ; 

2 A change from previous years has been made in the classification adopted by the American Society for 

Testing Materials. (Alberta is the only Province affected.) 
3 Data not available; estimate included in total. . ‘ . 
4In addition, the following quantities (metric tons) of asphaltite were produced and used as solid fuels: 

1941, 16,646; 1942, 56,387; 1943, 105,625; 1944, 106,300; 1945, 135,300; 1946, 83,800; 1947, 80,900. 

5 Production less than 1,000 tons. 
6 Estimate. 
7 Data represent Trianon Hungary subsequent to October 1944. 
§ January to October, inclusive. _, . . 

Ri ogyces that part of Germany which is under Polish administration (east of the Oder and Neisse 
ivers). 
10 Includes open-cast coal as follows, in thousands of tons: 1942, 1,332; 1943, 4,498; 1944, 8,786; 1945, 8,245; 

1946, 9,053; 1947, 10,407; 1948, 11,916. 
11 Estimated production of Croatia. 

:2 January to June, inclusive. 
13 Excludes production of Ombilin mines in Sumatra. 
14 Fiscal year ended March 20 of year following that stated. 
18 Fiscal year ended March 31 of year following that stated. Lo 
16 South Korea only. 
17 January to September, inclusive. . 
18 Output from U.S. 8. R. in Asia included with U.S. 8. R. in Europe. 
19 Planned production. 
20 Local sales and exports.
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GENERAL SUMMARY 

HE PRODUCTION of Pennsylvania anthracite in 1948 totaled 
57,139,948 net tons compared with 57,190,009 tons in 1947. A sharp 
decline in exports of anthracite to European countries and strong 

competition from other fuels will contribute to a decline in production 
and demand for anthracite in 1949. 

According to the United States Weather Bureau, the 1948-49 
winter season in the primary anthracite market area was one of the 
warmest on record. For example, the number of degree-days reported 
for New York City, a large consumer of anthracite (6,296,000 tons in 
1948), was 15 percent less for the period September 1 to December 26, 
1948, than for the similar period in 1947 and 19 percent less than 
normal. Inasmuch as about 80 percent of the anthracite shipments is 
normally consumed for space-heating purposes, the over-all consump- 
tion is affected directly by the intensity of the weather. The full 
impact of the warm weather in the 1948-49 winter season will be 
reflected in decreased production for the calendar year 1949 due to 
stocks probably accrued by consumers in 1948. | 

Although exports of anthracite to Canada increased about 10 per- 
cent over 1947, Kuropean shipments declined about 57 percent, re- 
resulting in an over-all decline in exports of about 22 percent, or | 
1,834,000 tons. 
Deep mines increased production slightly in 1948, accounting for 65 

percent of the total output. Strip pits contributed 23 percent, a 
6-percent increase over 1947, whereas culm banks accounted for only 
10 percent of the production, a 12-percent decline from the 1947 output 
and 41 percent less than the wartime high in 1944. The remaining 2 
percent was recovered from the rivers draining the anthracite fields. 

The mines worked 265 days in 1948; the average number of em- 
ployees totaled 76,215 men, producing an average of 2.81 tons per 
man per day. 

Although anthracite was distributed widely during the 1948-49 
coal year, the New England and Middle Atlantic States, Maryland, 
Delaware, and the District of Columbia received 83 percent of the 

351
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total shipments; other States received 4 percent; and shipments to 

Canada and other foreign countries accounted for 13 percent. 
Statistical Trends.—Tables 1 and 2 present pertinent statistical 

data on the Pennsylvania anthracite industry. 

TABLE 1.—Salient statistics of Pennsylvania anthracite industry, 1944-48 

rs S
S 

eee 

1944 1945 1946 1947 1948 

Production: 
‘Loaded at mines for. shipment: 

Breakers._...---------------net tons..| 53, 067, 227| ! 45,249, 706| 50,115, 427| 148,073,153) 47, 816, 627 

_ Washeries_-.-.....----.---------d0__.. 3, 492,187] 12,551,426} 3,106,521} 1! 2,009, 233 1, 725, 124 

Dredges._....-------------------d0__.- 1, 081, 156 741, 319 886, 639 970, 027 941, 441 

Sold to local trade and used by em- 
_ ployees.....-----------------net tons..| 3, 765,641] 4, 273, 864) 4,435, 536) 4, 282, 871| 4,795,721 

Used at collieries for power and heat 
net tons._| 2,295,152} 2,117,594) 1,962,750) 1,904,725] 1,861,035 

Total production.........--...d0_---| 63, 701, 363] 54, 933,909) 60, 506, 873] 57,190,009; 57.139, 948 

Value at breaker, washery, or dredge. __--~/$354, 582, 884/$323, 944, 435 $413, 417, 070) $413, 019, 486/ $467, 051. 800 

Average sales realization per net ton on 
breaker shipments: 

Domestic: 
Lump and Broken_.-------.---.------- $7. 47 $8. 02 $9. 23 $10. 07 $11.19 

Egg_..----.-----------.--------------- $7. 56 $8. 18 $9. 38 $10. 08 $11. 22 

Stove_.._....-------.----------------+-- $7. 57 $8. 10 $9. 40 $10. 03 $11. 29 

Chestnut...----.-------------------~--- $7. 58 $8. 12 $9. 42 $10. 05 $11. 29 

Pea___.--.---.------.------------------ $6. 11 $6. 62 $7. 79 $8. 23 $9. 35 

St Total domestiec...-.------------.---- $7. 38 $7. 93 $9. 21 $9. 82 $11. 05 

eam: 
Buckwheat No. 1--..------------------ $4. 52 - $4.79 $5. 53 $5. 82 $6. 46 

Buckwheat No. 2 (Rice)_.------------- $3. 59 $3. 91 $4. 52 $4. 83 $5. 45 

Buckwheat No. 3 (Barley) -----.------~ $2. 53 $2. 65 $3.11 $3. 56 $4. 09 

Buckwheat No. 4..-.------------------ $1. 82 $1. 85) - $2. 09 2 $2. 46). $2. 89 

Other (including silt)...-.--.--..----.- $1. 39 $1. 58 $1. 90 2 $2. 06 $2. 50 

Total steam _.-----..--------------- $3.42 $3. 56 $4. 08 $4. 32 $4. 90 

Total all sizes._..._____-.------------ $5. 91 $6. 26 $7. 25 $7. 65 $8. 67 

Percent by sizes in total breaker shipments: 
Domestic: 
Lump and Broken-_-_-__---..------------ 0.3 0.3 0.3 0.5 0.5 . 

Egg__.........-----------+------------ 71 6.5 6.3 5.8 6.0 

Stove___.-.-.----------.--------------- 21.9 21.7 22. 0 21.7 22. 5 

Chestnut___..---.----..---------------|. 25. 2 25. 5 25. 8 25.1 24.9 

Pea_._---_--_-.------.-----------+----- 8.3 7.8 7.4 7.3 7.4 

Total domestic. -...-----------~~---- 62.8 61.8 61.8 60. 4 61.3 

Steam: | 
Buckwheat No. 1_.-.---------------+--- 14.2 14.1 13. 9 13.5 13.3 

Buckwheat No. 2 (Rice)----.---------- 8.5 8.1 7.8 7.7 7.8 

Buckwheat No. 3 (Barley) - ----------- 9.7 9.9 9.8 10. 2 9.9 

Buckwheat No. 4__._-.---------------- 3.1 3.6 4.0 25.1 4.3 

Other (including silt) ..-_-.-----_-.----- 1.7 2.5 2.7 23.1 3.4 

Total steam __..--.------------------ 37. 2. 38. 2 38. 2 39. 6 38. 7 

Producers’ stocks 3. __.-..-------net tons... 445, 000 130, 000 251, 168 702, 109 963, 839 

Exports 4.....-...-------------------d0----|' | 4, 186,000} 3,691,000] 6,497,245) 8,509,995) 6,675, 914 

Imports 4._..-..---------------------d0_-~- 12, 000 149 9, 556 10, 350 945 

Consumption (apparent)_...--------do_-._| 59, 400,000] 51, 600, 000/ 53, 900, 000} 48, 200,000} 50, 200, 000 

Average number of days worked--..--.---- 292 269 271 259 265 

Average number of men employed-__._----- 77, 591 72, 842 78, 145 78, 600 7A, 215 

Output per man per day-----.--net tons_- 2. 79 2.79 2. 84 2. 78 2.81 

Output per man per year-..---------d0_-.- 815 751 770 720 745 

Quantity cut by machines- -..-----.do_-_- 1, 336,082} 1, 210,171 1, 232, 828] 1, 209, 983 1, 016, 757 

Quantity mined by stripping. .---..do--_- 10, 953, 030} 10,056,325) 12,858,930) 12, 603, 545) 13, 352, 874 

Quantity loaded by machines under- 
ground._.---------------------net tons__| 14,975,146] 13,927,955) 15, 619, 162 16, 054,011) 15, 742, 368 

Distribution: 
Total receipts in New England 5 

. net tons__ 6, 222,000} 5,081,000; 5,643,076) 4,737,946) 4,862,834 

Exports to Canada ¢--- _----.-----d0_..- 4,144,000} 3,393,000) 4,513,637] 4,470,034} 4,931,918 

Loaded into vessels at Lake Erie 6 
net tons... 1, 066, 000 1, 234,000] 1,112,996 936,040} 1,125,050 

Receipts at Duluth-Superior 7_---.do---- 580. 0CO 766, 000 639, 900 446, 605 538, 992 

maenne ee Ne ee ener een ee
n ene enn nnn een 

1 Small quantity of washery coal included with ‘‘Breakers.’”’ 
2 Revised figure. _ 
3 Anthracite Committee. 
$ U.S. Department of Commerce. 

Re Commonwealth of Massachusetts, Division on the Necessaries of Life; and Association of American 

Railroads. 
6 Ore and Coal Exchange, Cleveland, Ohio. 

*J]. S. Engineer, Duluth, Minn.



TABLE 2.—Statistical summary of monthly developments in the Pennsylvania anthracite industry in 1948 

[All tonnage figures represent net tons] . 

1948 

Change tt on ’ 
rom ota 

January Febru March | April | May June July | August Septem- October Novem- Decem- Total 1047 
per- 

cent) O 

Production (including mine fuel, > 
local sales, and dredge coal) - . -__|4, 929, 000/4, 682, 000/4, 935, 000/4, 445, 000/4, 874, 000/4, 597, 000/4, 372, 000)5, 129, 000/5, 015, 000/4, 969, 000) 4, 687, 000/4, 506, 000} 57, 140, 000 —0. 1/57, 190, 000 

Shipments (breakers and washer- 
__ ies only, all sizes): ; kg 
By rail !_...-....--..-_..-_______|8, 671, 8163, 555, 870/4, 093, 3830/4, 066, 541/4, 252, 758/4, 098, 482/3, 662, 721/4, 474, 886/4, 240, 908/4, 162, 354/3, 601, 596/3, 417, 119/47, 298, 381 —2. 0/48, 239, 899 Ee 
By truck 2__.._.-.-.....-.__--__| 791, 656] 803,077| 724,253] 577,890] 585,467; 556,038) 526,464; 482,944; 545,118} 699,617) 562,657} 755,014] 7, 610, 195 +9. 3} 6, 961, 684 A 

Carloadings 8 eee ee 71, 706| 69,147; 80, 766 78, 572} 82, 021 78, 308) 73,638} 86,768; 81,064) 78,775) 70,343) 66,577] 917, 685 —.9| 925,973 A . 
istribution: 3) 
Lake Erie loadings 4____......___|------___]----..___|__-_.-___| 142,948] 167,089} 199,428} 159,011} 114, 202) 100,106] 187,328) 104, 9388)-......._| 1,125,050} -+20.2] 936, 040 re 
Lake Ontario loadings 5. ....-.__]--.-.-__-]---..---_]-------_- 13, 865 29, 227 35, 840 11, 272 29, 634 49, 089 9, 490 18, 835]_----.-.-- 197, 252} —14.9 231, 768 he 
Receipts at Duluth-Superior 6___]_-.-.-.._]-----..._}--....--- 18, 950} 80,069} 97,453) 62,707} 71,906) 59, 561 85,012) 63, 334/----..-__ 538, 992} +20.7| 446, 605 <j 
Upper Lake dock trade: ” > 
Receipts: Zz 

Lake Superior........_--.___|.---.-.-_ |---| 26, 687; 80,062] 102,026) 62,823) 85,743) 59,548) 92, 841 63, 342]... -.--_- 578, 072} +21.8] 470,323 > 
Lake Michigan__....-._____ 1, 601 1, 823 1, 634 80, 646 58, 279| 85,133 76, 674 52, 360} 44, 843 29, 500} 47, 721 4,577 484,791; +27.3 380, 697 ‘ 

Deliveries (reloadings): 
Lake Superior_.-__---.---._.. 71, 257| 45, 920 9, 046 5, 619 26, 910 51, 185 39, 854] 46,5383) 45, 418 63, 306 57,819] 45,136 508, 003 —1.6 516, 021 B 
Lake Michigan__.__---__-__ 46,008} 50, 955 36, 754 30, 770 38, 408 54, 362} 41,714; 39,319) 41,408 35, 881 19, 581 28, 460 463, 620} +35.3 342, 585 - 

New England receipts: kr 
By tide 3..---2 17, 049 11, 459 15, 720 27, 694 20, 954 19, 408 14, 081 24, 711 17, 070 15, 269 22,179 11, 334 216, 928 —9. 5 239, 779 = 
By rail §_____-.--______________| 316,147] 362,499} 474,545! 329,338} 392,811] 425,015} 273,990] 464, 508] 410,408] 402,149] 418,847) 375, 649) 4, 645, 906 +3. 3} 4, 498, 167 is 

Exports 9_....--_..-...------__._| 395, 984} 412,423) 604, 367] 670,771} 628,255] 611,908} 449,364! 690,531] 692,169) 642,129] 469,640} 408, 373) 6,675,914) —21.6| 8, 509, 995 OQ 
Imports 9... eee] 1 800 144]. eee |e | fee 945} —90.9 10, 350 si 

Industrial consumption and stocks i 
y: 

Railroads (class 1 only): 8 
Consumption....--.-..-.-.-..| 104,408] 103,153} 95,263} 103,740) 73,625) 63,720) 53,971 46,438} 48,120) 60,667} 68,940; 83,018] 905,063 —3.8| 940, 613 
Stocks_...--.-------------...- 95,094) 86,3838} 83, 580 76, 977 75, 181 87, 768} 81, 809 86, 348 99, 368; 101, 226) 103,847} 96, 792 96, 792; —15.5 114, 515 

Electric-power utilities: 10 
Consumption. ......--...--.._} 339,057 318,136) 333,526) 328,310] 314,190] 308,061] 331,501} 349,376} 339,770! 352,055] 325,355) 326, 628! 3, 965,965) +12. 6) 3, 522, 042 
Stocks. ....-.----...-.--.-..--|2, 086, 553/2, 021, 1385/2, 025, 925) 2, 018, 304/2, 112, 374)2, 247, 587/2, 276, 923]2, 382, 864|2, 474, 822]2, 544, 504/2, 545, 109)2, 483, 372) 2, 483, 372) -+-12. 4) 2, 208, 583 

Stocks on Upper Lake Docks: 7? 
Lake Superior_.._.-----.-..-.- 89, 840 33, 732 6, 927 27, 995 80,871} 181,841} 154,809) 194,019) 208,147] 237,682} 248,202) 198, 065 198, 065} +23.1 160, 933 
Lake Michigan__..---.------..| 118,478) 64,346) 29,207) 77,122} 96,948} 127,719] 167,607| 180,648} 184,083) 177,702] 205,842) 181, 959 181,959) +15.2} 157,915 

Producers’ stocks #_....---..-..! 610,610! 320,405! 256,098) 152,803! 95,847! 63,467! 51,043! 135,408! 412,682! 703,383! 971,123! 963,839! 963,839! +-37.3! 702,109 oO 

See footnotes at end of table. Cr 
OO .



TABLE 2.—Statistical summary of monthly developments in the Pennsylvania anthracite industry in 1948—Continued oo 

[All tonnage figures represent net tons] 

1948 

Change (tote 

Febru- , Septem- Novem-| Decem- rom ota January ary March | April May June July | August ber October ber ber Total (ven. | 

cent) 

Sales of mechanical stokers: ° 
Class 1 (capacity under 61 Ib. 

of coal per hour)---..-----_.... 328 717 412 566 765 890 1, 076 1, 202 1, 407 978 696 487 9, 524) +-183.1 3, 364 
Class 2 (capacity 61 to 100 lb. txt 

of coal per hour)-_---...----.--- 39 55 34 21 39 58 73 66 128 145 59 44 761; -+-94.6 391 by 
Wholesale price indices (1926=100):!2 > 

On tracks, destination: tt 
Chestnut__...-.-.-....--.----- 121.2 121.3 121.5 121. 5 122. 4 124.0 128.1 132. 5 132. 5 132. 6 132. 6 132. 5 126.9) -+-10.5 114.8 TR. 
Pea__...-------- eee 137. 4 137. 6 137.8 137.8] 139.0 140.9 146.1 151.7 152. 2 152. 0 152.0 152.1 144.7; -+11.2 130. 1 

Labor conditions: 12 = 
Average weekly earnings__.._.__| $68.79) $65.78) $71.59) $55.05! $69.89) $68.91] $55.11} $72.77) $69.35} $73.74! $60.90] $63.39 $66.27; -+5.7 $62. 69 
Average hourly earnings... ._- $1. 764 $1. 817 $1. 776 $1. 708 $1. 774 $1. 749 $1. 736 $1. 901 $1. 897 $1. 904 $1.824|. $1. 862 $1. 811 +8. 6 $1. 668 > 
Average hours worked per week. 39. 0 36. 2 40.3 32.1 39. 4 39. 4 31.7 38. 3 36. 6 38. 7 33. 4 34.0 36. 6 —2.7 37.6 wv 
Index of employment (1939 av- | wd 
erage=100)__._.._.-..--------. 91.1 91.6 92. 6 91.9 91.4 92. 6 91.1 92. 9 92. 7 91.7 92.1 92.0 92.0 +.5 91. 5 Oo 

Index of pay-roll totals (1939 av- © 
erage=100)_.....-...-.-_-_.-.. 242, 4 232. 8 255, 9 195. 4 246. 2 246.0 193. 3 260. 3 247.3 260. 4 216.0 224. 6 235.11 +65.5 222. 8 A 

fund 

1 Furnished by Anthracite Institute. 8 Furnished by Commonwealth of Massachusetts, Division on the Necessaries of Life. © 
2 Pennsylvania Department of Mines. U.S. Department of Commerce. a 
3 Association of American Railroads. 10 Federal Power Commission. oO 
4 Ore and Coal Exchange, Cleveland, Ohio. 11 Anthracite Committee. Represents coal in storage nearest available date to the end 
’ Buffalo Branch, Ore and Coal Exchange, Cleveland, Ohio. of the month. 
6 U.S. Engineer Office, Duluth, Minn. 12 Bureau of Labor Statistics. 
7 Includes all commercial docks on Lake Superior and west shore of Lake Michigan 

as far south as Kenosha. Based on data courtéously supplied by Maher Coal Bureau 
and direct reports to the Bureau of Mines.
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Anthracite Committee.—The Anthracite Committee, supported by 
producers representing a large percentage of the total anthracite 
output, in addition to its regular activities which include the compila- 
tion of current data on production, employment, requirements, and 
other important phases of the industry, kept the operators informed | 
on “bootleg” mining operations. Since the passage of the Anthracite 
Standards Law, P. L. 168, by the 1947 Legislature of the Common- 
wealth of Pennsylvania, the Anthracite Committee’s activity on 
coal inspections has broadened to include all producers in the anthra- 

- cite industry. This law applies to the sizes of anthracite commonly 
known as Broken, Egg, Stove, Chestnut, Pea, Buckwheat, and Rice. | 
The act fixes standards for these sizes of anthracite, including the | 
maximum amount of undersize permitted in any of these sizes and 
the maximum amount of the ash content or, in the case of Broken, 
Egg, Stove, Chestnut, and Pea sizes, the maximum percentage of 
slate and bone. The committee is making every effort to encourage 
preparation of anthracite which meets the specifications set forth 

| in the act. Standard anthracite specifications approved and adopted 
by the Anthracite Committee, effective July 28, 1947, are shown in 
Minerals Yearbook, 1947, p. 342. 

Anthracite Institute—The Anthracite Institute, through its in- 
formation services, continued to keep anthracite producers apprised 
of the many facts relating to competitive fuels, as well as matters 
relating to freight rates, State legislation, and many other subjects 
of interest to the industry. Representatives of the institute appeared 
before various Government agencies to oppose extension of natural- 
gas pipe lines into the anthracite markets and increased freight rates 
on anthracite shipments. A large advertising and promotion cam- 
paign, to stimulate buying of anthracite and anthracite-burning 
equipment, was begun by the institute in 1948. Consumer advertise- 
ments appeared in leading newspapers of the anthracite-marketing 
area throughout the year, and these were supplemented by advertising 
in magazines and trade journals. This advertismg campaign was 
largely responsible for anthracite consumers filling their coal bins 
during the spring and summer months of 1948. Dealer training, a 
program of the institute concerned chiefly with retail merchandizing, 
including thermostats, anthracite stokers, heater conditioning, etc., 
was continued and expanded in 1948. Extensive research on various 
phases of the utilization of anthracite was carried on in the institute’s 
large laboratory at Wilkes-Barre, Pa. For details on research by the 
institute see the Research and Technology section of this chapter. - 

Labor Relations——There was no major labor disturbance in the . 
anthracite fields in 1948. The wage agreement between the anthracite : 
operators and the United Mine Workers of America dated June 7, 
1946, which was amended July 10, 1947, was amended further, effective 
July 16, 1948, to provide for a wage increase of $1 a day (doubling to 
20 cents the royalty on each ton of anthracite produced for use or 
for sale) and to provide for a pension program under the Anthracite 
Health and Welfare Fund. The contract stated that the 1949 
vacation period shall commence at the beginning of the morning shift 
on Saturday, June 25, 1949, and end at the beginning of the morning 
shift on Tuesday, July 5, 1949. The payment of $100 for the vacation 
was continued in 1949.
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The first payment of the $100-a-month pension was made September 
17, 1948, in a ceremony at Hazelton, Pa., when three anthracite miners, | 
one each from United Mine Worker districts 1, 7, and 9, received their 
$100-a-month pension checks from John L. Lewis, president of the 
United Mine Workers. | 

Research and Technology.—The fluidized bed process for producing 
fuel and synthesis gas from anthracite silt and the pelletization or 
the upgrading of fine sizes of anthracite by extrusion under great 
pressure were two research projects receiving considerable attention 
by the Anthracite Institute. Pilot plants for this work have been 
designed and constructed. The Anthracite Institute estimates that 
there is well over 100,000,000 tons of silt above ground in the anthra- 
cite region that can be used for producing fuel and synthesis gas and 
that over 6,000,000 tons are produced annually. Work on the control 
of mine dust was continued by the industry, a modern dust laboratory 
being installed in the institute building to assist in this work. 

The Joint Technical Committee of the Anthracite, Bituminous Coal, 
and Coke Industries continued its research work on common objec- 
tives and through the University of Illinois prepared and disseminated 
to home builders designs showing approved architectural methods of 
adapting homes to the use of coal or coke. — | 

The Anthracite Institute, in cooperation with the Commonwealth 
of Pennsylvania, continued its sponsorship of research on new and 
improved uses for anthracite at the Mineral Industries Experiment 
Station of Pennsylvania State College. Problems associated with the 
recovery, upgrading, and utilization of fine sizes and fundamental 
investigations in long-range problems on utilization of the larger 
sizes have been stressed in the experimental work. Field studies on 

| proposed and established processes for the recovery and cleaning of 
| fines are being made, the primary objective being evaluation and 

comparison of various performances with respect to recovery and 
size limitations for effective cleaning and over-all efficiency. 

Studies have been continued on the blending of anthrafines in coke 
manufacture to determine the strength and size degradation of com- 
mercial cokes made with anthrafines; the work includes also studies 
on methods of reducing pressures developed during carbonization and 
investigation of the blending compatibility of anthrafines. Investi- 
gations on the use of anthracite as cupola fuel were extended to obtain 
new information on the best conditions for the use of the larger sizes in 
high-speed melting operations. : 

- The Bureau of Mines continued investigative work begun in 1944 
in the anthracite fields on increasing the underground output per 
man per day of anthracite through new and improved methods of 
mining anthracite mechanically. In 1948, 42 percent of the total 
underground production was loaded mechanically. The coal beds 
in the Wyoming region are relatively flat and are more adaptable to 
present mechanical mining methods than the pitching seams in the 
Lehigh and Schuylkill regions; accordingly, 59 percent of the under- 
eround output of the Wyoming region was mechanically loaded in 
1948, whereas only 15 percent of the combined output of the last 
two regions was so loaded. The first and second progress reports on 
anthracite mechanical mining investigations were released in August
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1949.1 These reports contain many illustrations and describe in 

some detail preliminary underground tests of the Bureau of Mines 

scraper-shaker loading machine for driving gangways and the Eick- 

hoff shearing machine, model DEK. , 
The Bureau of Mines began research on underground water pools in 

the anthracite region in 1945 as part of its technologic investigations of 

the anthracite mine-water problem; the Bureau’s work in this field has 

expanded greatly since that time. For many years a number of 

| companies did considerable independent work on the control of mine 

water and flood prevention. To be successful generally, however, a 

program of this type should have the cooperation of the Federal 

Government, the Commonwealth of Pennsylvania, and the producers, 

as conservation of coal reserves and other benefits derived concern all 

three parties. The ultimate aim of the Bureau’s anthracite-mine 

flood-prevention projects is to prevent as much water as possible from 

entering the mines to improve safety conditions, preserve valuable 

reserves of coal, and reduce operating costs by cutting the cost of 

pumping water to the surface. Investigations are also being con- 

ducted on the unwatering of flooded mines—a costly, difficult, and 

hazardous procedure requiring considerable knowledge of formations 

and skill in surveying, drilling, pumping, and protecting operations 

against rapid infiltration or inrushes of water or gas. Bureau of 

Mines Technical Paper 727,? released in 1949, contains detailed 

information on the water problem in the anthracite mines. The report 

includes maps, plans, cross sections of the underground water pools, the 

number of water pools in each field, the altitude of the surface of the 

water, the volume of the water in each pool, and many other pertinent 
data on the anthracite-mine water problem. 

The Bureau of Mines research program for the anthracite industry 

is expected to be facilitated considerably upon completion of the | 

Bureau’s anthracite research laboratory at Schuylkill Haven, Pa., 

during the latter part of 1949. Investigations and research to be 

conducted through facilities thus afforded will relate particularly to 

the mining, preparation, and utilization of anthracite and to safety, 
health, and sanitation in mining operations. 
Many fine papers on various matters pertaining to research in the 

anthracite industry are contained in Transactions of the Seventh 

Annual Anthracite Conference at Lehigh University, Bethlehem, Pa., 

May 1949. 
Imports and Exports.—Despite the sharp decline in exports of 

anthracite from the record 8,509,995 net tons established in 1947, the 

1948 total (6,675,914 tons) exceeded that for any year before 1947. 

The decrease in exports was due almost entirely to a drop in Kuropean 

shipments from 3,918,463 tons in 1947 to 1,692,967 tons in 1948. 

Shipments to Canada totaled 4,931,918 net tons, a 10 percent increase 

over 1947. The decline in shipments to European countries may be 

attributed largely to increased output of coal in Great Britain, 

Germany, Poland, and France, which enabled these countries to sus- 

1 Buch, John W., and Allan, Andrew, Jr., Anthracite Mechanical Mining Investigations, U. 8. Bureau 

of Mines, Progress Report 1: Bureau of Mines Rept. of Investigations 4500, 1949, 9 pp.; Progress Report 2: 

Rept. of Investigations 4501, 1949, 14 pp. 
2 Ash, &. H., Eaton, W. L., Hugkes, Karl, Romischer, W. M., and Westfield, J., Water Pools in Pennsy]- 

vania Anthracite Mines: Bureau of Mines Tech. Paper 727, 1949, 78 pp.
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tain their needs more adequately and, in some instances, to export 
coal to other European countries. Sweden and Norway, which 
together received 779,134 tons of anthracite in 1947, received none in 
1948. Most of the anthracite shipped to those two countries in 1947. 
was lige size, which was used principally for metallurgical purposes. 
Belgium and Luxembourg together received 1,367,636 tons of anthra- 
cite in 1947 but took only 209,400 tons in 1948. France continued to 
be the largest consumer of Pennsylvania anthracite in Europe, receiv- 
ing approximately 1,400,000 net tons in each of the 2 years. About 
80 percent of the European tonnage consisted of Buckwheat No. 1 and 
smaller sizes, which were not in great demand in this country in 1948. 
The embargo placed on shipments of Pea and larger sizes of anthracite 
to Europe by the Office of International Trade on October 1, 1947, was 
lifted on April 1, 1948, when supplies of domestic coal again became 
plentiful. Canada normally consumes about 9 percent of the anthra- 
cite shipped and is, therefore, rightly considered the anthracite 
industry’s secondary market. One of the principal reasons for greatly 
increased exports to Canada in recent years has been the inability of 
Great Britain to export anthracite to the Dominion in amounts 
approaching prewar levels. In 1948, Canada received 175,754 net 
tons of anthracite from Great Britain, compared with average annual 

| shipments of about 1,200,000 tons before the war. The inordinately 
warm weather in Canada during the 1948-49 heating season had a 

. direct bearing on the consumption of anthracite in that country. 
Decreased consumption during the winter of 1948—49 resulted in some 
coal being stock-piled and will be reflected also in a decrease in our 
exports to Canada in 1949. | 

| Imports of anthracite into the United States are negligible and con- 
| stitute an insignificant part of our total consumption. Details of 

imports and exports are given in tables 38 and 39. 

SOURCES AND ACKNOWLEDGMENTS 

Statistics on the Pennsylvania anthracite-mining industry as pub- 
lished in this chapter are based on reports furnished voluntarily by the 
producers and shippers of anthracite in answer to the regular annual 
canvass conducted by the Bureau of Mines by mail. About 99 per- 
cent of the tonnage is reported direct, and the remainder is collected 
by personal visits or from reliable collateral evidence. The data on 
individual operations are held in strict confidence. 

In assembling available detailed information, free use has been made 
of pertinent figures prepared by the Anthracite Institute, the Anthra- 
cite Committee, the Association of American Railroads, and the Penn- 
sylvania Department of Mines. The Bureau of Mines wishes to ac- 
knowledge gratefully the cordial and continued cooperation of these 
agencies and of the producers and shippers who reported so promptly 
and so fully on their 1948 operations.
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Production of Pennsylvania anthracite in 1948 totaled 57,139,948 
net tons compared with 57,190,009 tons in 1947. These statistics in- 
clude deep-mined and strip-pit output, coal recovered from culm banks, 
anthracite purchased by the industry from ‘‘bootleggers,’’ and river 
or creek coal recovered from the streams draining the anthracite fields. | 
Also included is a small tonnage of semianthracite (62,324 tons in 
1948) produced in Sullivan County. See tables 3 to 8 for production 
and shipments by fields, regions, and counties. ‘Tables 9 and 10 show | 
percentages, by regions, of various sizes in relation to total breaker | 
product. | 

TABLE 3.—Pennsylvania anthracite produced, 194448, by fields, in net tons | 

{The figures of breaker product include a certain quantity of culm-bank coal, which amounted to 3,989,580 
tons in 1948] 

_ Field 1944 1945 1946 1947 1948 

Eastern Middle: 
Breakers__.__.-_.-.-_.-.---------------] 5, 905, 623 | 15,005,245 | 5,057,619 | 4,270,240 | 4, 467, 628 

Washeries.._.._...-..._-.-..-.-.-.___.. 403, 688 1 342,116 282, 481 315, 014 298, 601 

Total Eastern Middle_..__._._._...] 6,309,311 | 5,347,361 | 5,340,100 | 4,585,254 | 4, 766, 229 
Western Middle: 

Breakers_..._--_.....--.--.------------| 12, 721, 704 | 11, 540, 524 | 13,040,147 | 12,147,528 | 12, 405, 178 
Washeries...__.-.----...--..--.-..| 588,875 |” 130,789 | 530,246 | 591, 652 240, 157 
Dredges..----------.--.------..-.-..--| 385,137 | 308,976 | 362,423 | 411 804 311, 183 

| Total Western Middle.__...._.._-___] 13, 645, 716 | 11,980, 289 | 13, 932,816 | 13,150,984 | 12, 956, 518 
Southern: . 

Breakers._..._...-_.-------------------] 12, 194,069 | 10, 916, 769 | 11,817,427 | 11,643,971 | 11, 622, 538 
Washeries_____.._...-.---------------..| 2,091,473 | 1,378,578 | 1,386, 125 237, 131 496, 194 
Dredges...-...-.---..--------.-------.| 983,046 | "896,250 | "761,131 | 796,174 664, 350 

Total Southern_._._._..__..-__...__.| 15, 268, 588 | 18, 186,597 | 13, 964, 683 | 12,677,276 | 12, 783, 082 

Northern: " 
Breakers_.....____.__-_...--.----------| 27, 794, 639 |123, 503, 306 | 26, 227,918 | 25,831,439 | 25, 839, 648 
Washeries_..._.....----.--.----------| 531,388 | 1 735,041 | 925,427 | 890,368 719, 676 
Dredges...-..--------.-------- oes 4,554 |___ 8, 840 11, 728 12, 471 

Total Northern.._._...--.-----.---..| 28,330, 531 | 24,238,347 | 27, 162, 185] 26,733,535 | 26, 571,795 
Total, excluding Sullivan County: 

Breakers...._.-_._....--------.--------| 58, 616, 035 |150, 965, 844 | 56,143,111 | 53,893,178 | 54,334, 992 
Washeries__......_..--------.---.-.----| 3, 565, 374 | 12,581,524 | 3,124,279 | 2,034, 165 1, 754, 628 
Dredges....------.-------------------.| 1,372,737 | 1, 205,226 | 1,132,394 | 1,219, 706 988, 004 

Total, excluding Sullivan County...| 63, 554, 146 | 54, 752,594 | 60,399, 784 | 57,147,049 | 57, 077, 624 
Sullivan County: 

Breakers..-...------------------------| 147,217 |__ 149, 505 85,402 | 1 42, 960 62, 324 
Washeries__.....-.---.-------...---..--]------. 2. 31, 810 21, 687 () ------------ 

Total Sullivan County........--..-.| 147,217 | 181,315 | 107, 089 42, 960 62, 324 
Grand totel_._.-......-----.-------| 63, 701, 363 | 54, 933, 909 | 60, 506, 873 | 57,190,009 | 57, 139, 948 

1 §mall quantityJof washery coal included with breaker.
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TABLE 4.—Pennsylvania anthracite shipped, sold locally, and used as colliery 
fuel in 1948, by regions 

i 

Shipments | Local sales Colliery fuel Total 

Region —————_—_|-—_—— rr a EO OOOO 

Net tons| Value! |Net tons) Value |Net tons|; Value | Net tons| Value! 

Lehigh: — 
Breakers... .-_-_| 8, 386, 439|$70, 283, 740] 468, 173|$4, 487,816) 237, 438/$1, 380, 114) 9, 092, 050 $76, 151, 670 

Washeries__..___-| 303,872) 1,047,583} 6,851) 59, 007 405 1,948} 311,128] 1,108, 538 
Dredges_-_-_.---- 54, 284 113, 601}____.__--_]----------|---------|---------- 54, 284 113, 601 

Total Lehigh_-_| 8,744, 595| 71.444,924| 475,024] 4, 546,823] 237,843) 1,382, 062) 9, 457, 462) 77, 373, 809 

Schuylkill: 
Breakers ---.__--|17, 765, 396/141, 796, 523/1, 384, 949) 8, 738,929} 252, 949 673, 467/19, 403, 294|151, 208, 919 

Washeries___.___- 710, 347; 3, 209, 897 11, 167 52, 748 2, 310 5,422) 723,824) 3, 268, 067 
Dredges-_-.------ 887,157} 2,061,183] 34,092 92, 026)__-.__--_]_--.--_-__ 921, 249} 2,153, 209 

Total Schuyl- 
kill___.______|19, 362, 900|147, 067, 603}1, 430, 208] 8, 883, 703} 255, 259 678, 889]21, 048, 367/156, 630, 195 

Wyoming: 
Breakers. -..----|21, 617, 155/202, 219, 5752, 860, 998/24, 269, 302)1, 361, 495] 3, 529, 040/25, 839, 648/230, 017, 917 
Washeries_.._____ 710, 905) = 2, 511, 737 2, 3383 16, 313 6, 438 9, 020 719, 676| 2, 537, 070 
Dredges-_---.---_]------ | 12, 471 24, 942). 12, 471 24; 942 

Total Wyom- 
ing______--__.|22, 328, 060/204, 731, 312/2, 875, 802124, 310, 557|1, 367, 933! 3, 538, 060/26, 571, 795) 232, 579, 929 

Total, excluding | | 
Sullivan County: 

Breakers. - _-----|47, 768, 990/414, 299, 838|4, 714, 120/37, 496, 047/1, 851, 882] 5, 582, 621/54, 334, 992/457, 378, 506 
Washeries_._..___| 1, 725, 124] 6, 769, 217 20, 351 128, 068 9, 153 16, 390} 1, 754, 628) 6, 913, 675 
Dredges-_..._.__ 941,441} 2,174,784} 46, 563 116, 968). } 988, 004| 2, 291, 752 

Total____._____|50, 435, 5551423, 243, 839/4, 781, 034/37, 741, 083/1, 861, 035| 5, 599, 011/57, 077, 624/466, 583, 983 

Sullivan County:? 
. Breakers. ._..--- 47, 637 357, 277 14, 687 110, 590}_-_---_-_}_---. 62, 324 467, 867 

Grand total: 
1948_________150, 483, 192/423, 601, 116|4, 795, 721/37, 851, 673/1, 861, 035) 5, 599, 011/57, 139, 948/467, 051, 800 
1947_________151, 052, 413/375, 938, 145|4, 232, 871/31, 673, 736/1, 904, 725) 5, 407, 605/57, 190, 009/413, 019, 486 

Change, 1948—per- 
: cent... —1.1 +12.7| +4-13.3 +19. 5 —2.3 -++3. 5 0.1 +13.1 

i er NE 

1 Value given for shipments is value at which coal left possession of producing company and does not 
inelude margins of separately incorporated sales companies. . . 

2For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region, although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard.
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TABLE 5.—Pennsylvania anthracite produced in 1948, classified as fresh-mined, 

culm-bank, and. river coal, and as breaker, washery, and dredge product, by 

regions, in net tons _Tegions, in net tons 

From mines 
ee 

Underground Fr ‘ 
. om culm | From river 

Region and type of plant {________________,| banks dredging Total | 

: Mechani- Hand- Strip pits 
| cally 

loaded loaded . 

rr TS | CL en, | RS | TS | a : 

Lehigh: 
| . : 

Breakers.........---.-----| 621,980 | 4,994,233 | 2, 990, 851 484,986 |__.--.-..--.| 9, 092, 050 

Washeries._....-----------|------------|------------|------------
 311, 128 |_-.-.------- 311, 128 

Dredges.._......---------|------------|------------|---------9
 2 |n rrr rrr 54, 284 84, 284 

Total Lehigh.....------| 621,980 | 4,994,233 | 2, 990, 851 796, 114 54,284 | 9,457, 462 

Schuylkill: 
Breakers.-.---------------| 1, 542, 200 | 7, 097, 267 | 7, 653, 020 3,110,807 {-------.----| 19, 403, 204 

Washeries...._.-----------|------------|------------| 105, 089 618, 735 |_--.-------- 723, 824 

Dredges. -----------------|------------|---------==-|-—----------|----------
--| 92 249 921, 249 

| Total Schuylkill._....--| 1,542,200 | 7,097, 267 | 7,758,109 | 3, 729, 542 | 921,249 | 21, 048, 367 

Wyoming: 
Breakers........----------| 13, 578,188 | 9,279,099 | 2, 588, 574 398, 787 |_--.----..--| 25, 839, 648 

WasherieS...--------------|------------|------------ 15, 340 704, 336 |_-__--.----- 719, 676 

Dredges. ..---------------|------------|------------ |-----
- 2 no fern 12, 471 12, 471 

Total Wyoming.._--.---| 13, 578,188 | 9,279,099 | 2, 603,914 | 1, 098, 128 12,471 | 26, 571, 795 

Total, excluding Sullivan 
County: 

Bresycers.......-----------| 15,742,368 | 21,370,599 | 13, 232,445 | 3, 989, 580 |_..._-.-----] 54, 334, 992 

Washeries....-.....- ww |-------ee-2-|---ne-------| 120,429 | 1, 634, 199 |------------| 1, 754, 628 

Dredges...---------------|-----------+|------------ | --------2--- |-2---- 2-22 988,004 | 988, 004 

Total.....-..-----------| 15, 742,368 | 21,370, 599 | 18, 352,874 | 5, 623, 779 988,004 | 57, 077, 624 

Sullivan County: Breakers__-_|------------ | 62, 324 |_.-._-------|------------|------------ 62, 324 

_ Grand total__-----------| 15, 742,368 | 21, 432, 923 | 18, 352, 874 | 5,623,779 988,004 | 57, 139, 948 

a
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TABLE 6.—Pennsylvania anthracite produced in 1948, classified as fresh-mined, 
culm-bank, and river coal, and as breaker, washery, and dredge product, by 
fields, in net tons 

SS SSS SSS sue snipes. 

From mines 

Underground From ‘ : culm | From river Field and typeof plant {| = —“‘“‘;Cs—sS — banks dredging Total 

Mechani- Hand- Strip pits 
’ cally | loaded | [0aded | 

Eastern Middle: . ; 
Breakers_.._...--..______. 621,980 | 1,921,014] 1,771,807 152,827 |_........___| 4, 467, 628 
Washeries___-___________ wwnn nen nee |---| eee 298, 601 |.-..----___ 298, 601 

Total Eastern Middle___ 621,980 | 1,921,014 | 1, 771, 807 451, 428 |.....-----..| 4 766, 229 

Western Middle: 
Breakers.-..-.-_-..-......] 1,212,351 |] 4, 945,453 | 4,375,527 | 1,871,847 |_.-..__.____] | 12, 405, 178 . Washeries......--...-.___]------ |e 38, 008 202, 149 |.--.--______ 240, 157 
Dredges. ...----.--.--..._]----------_.|-------__-__|------_-.--|_--e 311, 183 311, 183 

_ Total Western Middle___} 1, 212, 351 4,945,453 | 4, 413, 535 2, 073, 996 311,183 | 12,956, 518 

Southern: 
Breakers..........-_______ 329,849 | 5,225,033 | 4,496,537 | 1,571,119 |_.-._.______ 11, 622, 538 
Washeries.._..---.-...____|--.----_____|---- 67, 081 429,113 |-...-.._____ 496, 194 
Dredges. ------...----..__]-----._-____]------__-___]_---._--- |e 664, 350 664, 350 

Total Southern--____._- 329, 849 | 5, 225, 033 | 4, 563, 618 | 2, 000, 232 664,350 | 12, 783, 082 

Northern: | 
Breakers__..-......_._.___] 13, 578,188 | 9, 279, 099 2, 588, 574 393, 787 |--..---...._| 25, 839, 648 
Washeries.....-..---- Jee} 15, 340 704, 336 |---.-___-___ 719, 676 _ -Dredges...----_-.__.._|--------__|------------|------------|------ 12, 471 12, 471 

. Total Northern___..___| 13, 578,188 | 9,279,099 | 2, 603,914 | 1,098, 123 12,471 | 26, 571, 795 ; 

Total, excluding Sullivan 
County: 
Breakers.._.-..-..____..__| 15, 742, 368 | 21, 370, 599 | 18, 232,445 | 3,989, 580 |_-_._....-__] 54, 334, 992 
Washeries___._..-_-..-____ |---| 120,429 | 1,634,199 |_.._.._.._..| 1, 754, 628 
Dredges- ------.-_------__]----------._|------..----|------------|------- 988, 004 988, 004 

Total_---__________.._| 15, 742, 368 | 21,370, 599 | 13, 352, 874 | 5, 623, 779 988,004 | 57,077, 624 . 
Sullivan County: Breakers_.__|__...__.____ 62, 324 |--.----_..-_]_-----------_|----_-__---. 62, 324 

Grand total__.._.....___] 15, 742, 368 | 21, 432,923 | 13,352,874 | 5, 623, 779 988,004 | 57, 139, 948 
SS SSS Saas SG Ps Sssnvessusnsnep



TABLE 7.—Pennsylvania anthracite shipped in 1948, by regions and sizes ! 
a 

Breaker shipments ? 

Size - Lehigh region Schuylkill region Wyoming region 

Outside Outside Outside 
region Local sales Total region Loca] sales Total region Local sales Total 

NET TONS 
@Q 

Lump and Broken -.-..------------------------- 68, 540 244 68, 784 121, 033 2, 878 123, 911 50, 078 10, 757 60, 835 ° 

Egg__--._--.-....--.--.-.----------------------- 478, 014 856 478, 870 1, 024, 288 4, 586 1, 028, 874 1, 361, 434 6, 208 1, 367, 642 

Stove_....-.-.---------_---------- +--+ 1, 717, 491 19, 034 1, 736, 525 2, 926, 727 86, 628 3, 013, 355 6, 107, 430 142, 721 6, 250, 151 } 

Chestnut...-.-_-----.--..----.------------------ 1, 808, 088 145, 014 1, 953, 102 3, 739, 975 244, 621 3, 984, 596 6, 359, 297 643, 985 7, 003, 282 

Pea. ...-------------------- + eee ee 690, 445 162, 567 853, 012 1, 427, 822 - 220, 133 1, 647, 955 1, 399, 827 816, 641 2, 216, 468 A 

Total domestic._.....------.-------------- 4, 762, 578 327, 715 5, 090, 293 9, 239, 845 558, 846 9, 798, 691 15, 278, 066 1, 620, 312 16, 898, 378 3 

Buckwheat No. 1___----...---------------------- 1, 087, 844 68, 485 | 1, 156, 329 2, 487, 854 100, 594 2, 588, 448 2, 756, 556 440, 001 38, 196, 557 TM 

Buckwheat No. 2 (Rice)__-..-.------------------ 716, 740 54, 479 771, 219 1, 548, 587 54, 373 1, 602, 960 1, 463, 862 265, 986 1, 729, 798 be 

Buckwheat No. 3 (Barley). _-.----.------------- 783, 852 17, 467 801, 319 2, 559, 194 78, 272 2, 637, 466 1, 405, 500 456, 962 1,862,462 

Buckwheat No. 4. -..--------------------------- 540, 228 27 540, 255 1, 210, 055 524, 538 1, 734, 593 311, 931 35, 755 347, 686 < 

Other (including silt)__..-....----------------.-- 495,197 |_------------- 495, 197 719, 861 68, 326 788, 187 401, 240 42, 032 443, 272 B 

Total steam___.-_.--.--.-.---------------- 3, 623, 861 140, 458 3, 764, 319 8, 525, 551 826,103 | 9,351, 654 6, 339, 089 1, 240, 686 7, 579. 775 > 

Grand total__.._---.---------------------- 8, 386, 439 468, 173 8, 854, 612 17, 765, 396 1, 384, 949 19, 150, 345 21, 617, 155 2, 860, 998 24, 478, 153 B 

Lump 3 and Broken__._.--.--.-.-----.---------- $786, 244 $2, 719 $788, 963 $1, 342, 199 $31, 776 $1, 373, 975 $553, 810 $115, 544 $669, 354 bt 

Egg_......-------------------------------------- 5, 457, 127 10, 143 5, 467, 270 11, 490, 647 51, 714 11, 542, 361 15, 186, 240 78, 044 15, 264, 284 bo 

Stove.._..--.-----------------------------------| 19, 640, 881 224, 407 19, 865, 288 33, 181, 348 983, 766 34, 165, 114 68, 621, 711 1, 687, 919. 70, 309, 630 > 

Chestnut.._-..----------------.-----.-----------] 20, 702, 652 1, 732, 885 22, 435, 537 42, 560, 593 2, 798, 112 45, 358, 705 71, 247, 833 7, 565, 506 78, 813, 339 OQ 

Pea. ....-------------~--------------------- +--+ 6, 561, 064 1, 620, 965 8, 182, 029 13, 323, 919 2, 031, 812 15, 355, 731 13, 031, 440 7, 993, 393 21, 024, 833 qj 

Total domestic.__--.------..-...-...-.--__| 53, 147, 968 3, 591, 119 56, 739, 087 | 101, 898, 706 5, 897,180 | 107, 795, 886 | 168, 641, 034 17, 440, 406 186, 081, 440 et 

S| ee eee oe Oe —=-EeeeS OO SSE _—ESEE—SES 

Buckwheat No. 1-...--------------------------- 7, 089, 773 484, 723 7, 574, 496 15, 905, 386: 658, 733 16, 564, 119 17, 921, 980 3, 034, 902 20, 956, 882 

Buckwheat No. 2 (Rice) - ...----..-------------. 3, 961, 319 333, 486 4, 294, 805 8, 318, 776 293, 823 8, 612, 599 8, 028, 207 1, 553, 760 9,581,967 

Buckwheat No. 3 (Barley) .--------------.------ 3, 246, 699 78, 405 3, 325, 104 10, 318, 421 304, 164 10, 617, 585 5, 837, 826 2, 062, 840 7, 900, 666 

Buckwheat No. 4. ._.------------------------ ++ 1, 600, 413 83 1, 600, 496 3, 431, 922 1, 406, 879 4, 838, 801 937, 764 93, 933 1, 031, 697 

Other (including silt). ...--------------------__- 1, 237, 568 |--.--.-------- 1, 237, 568 1, 928, 312 178, 150 2, 106, 462 852, 764 83, 461 936, 225 

Total steam___.--.----.---..------------..| 17, 185, 772 896, 697 18, 032, 469 39, 897, 817 2, 841, 749 42, 739, 566 33, 578, 541 6, 828, 896 40, 407, 437 

Grand total_...........-.----....--..--...| 70, 283, 740 4, 487, 816 74, 771, 556 | 141, 796, 523 8, 738, 929 | 150, 535,452 | 202, 219, 575 24, 269, 302 226, 488, 877 Od : 

——OOOOOOOSDs dO aODEeE=E—=>=aeeO—EE—SEeTTS SC E=E=—=eEl=—=—NEe———SSSS So oO —__ee_eeeee SS El a=EeE==~~—eeee_eeeee oO.) oE>E=E=E=naaEEoE—eeeS>S SE —=E=—Eee= 

See footnotes at end of table. - . a 2



So | TABLE 7.—Pennsylvania anthracite shipped in 1948, by regions and sizes '—Continued 4 

. ae 
Breaker shipments 2 

Size Lehigh region Schuylkill region Wyoming region | 

Outside Outside Outside region Local sales Total — region Local sales Total region Local sales Total 

AVERAGE VALUE PER TON : | | 

Lump ? and Broken____..__-.----.-.-_---_-_-__- $11. 47 $11.14 $11. 47 $11. 09 $11. 04 $11.09 $11. 06 $10. 74 $11.00 Egg__..----__--_.-__---_ se 11. 42 11.85 11. 42 11. 22 11. 28 11. 22 11.15 12. 57 11.16 : | Stove... -.-----__---- 11.44 11.79 11. 44 11.34 11.36 11.34 11. 24 11. 83 11. 25 Chestnut_..._-.. 202-2 11. 45 11. 95 11. 49 11.38 11. 44 11.38 11. 20 11. 75 11.25 tg Pea___--.--.--- oe 9. 50 9. 97 9. 59 9, 33 9. 23 9. 32 9.31 9.79 9.49 bg 
Total domestic._.----.--.--__-----_.._ 11.16 10. 96 11.15 11.03 10. 55 11.00 11.04 10. 76 11.01 B S| O& Buckwheat No. 1-_- wea nw enn ene e nnn nee 6. 52 7.08 6. 55 ' 6.39 6. 55 6. 40 6. 50 6. 90 6. 56 Buckwheat No. 2 (Rice).._.-----------_----_.__ 5.53 6.12 5.57 5.37 5. 40 5.37 5. 48 5. 84 5.54 Buckwheat No. 3 (Barley)__-___..--__.._.. 4,14 4, 49 4.15 4.03 3. 89 4.03 4.15 4, 51 4, 24 cI Buckwheat No. 4... ._--__.--__-_1____--.---. 0. 2. 96 3.07 2. 96 2. 84 2. 68 - 2.79 3.01 2. 63 2.97 B Other (including silt)...___-_................ 2.50 |.-------. 2. 50 2. 68 2. 61 2. 67 2.13 1.99 2.11 a 
Total steam__......-----_---_---_-_-__ 4.73 6.38 4.79 4. 68 3.44 4.57 8.30 5. 50 5.33 8 
Grand total___.--_-_-- 8. 38 9. 59 8. 44 7. 98 6.31 7. 86 9.35 8. 48 9. 25 A 
I 

e 

re) : 
rs 

. 
. oo



Breaker shipments 2—Continued 

Total 

Size Sullivan County -_ TT 

Excluding Sullivan County Including Sullivan County 

Outside Local Total | Outside region| Local sales Total Outside region | Local sales Total region sales 8 ats 8 
OO TS | | SE rset |RSS rs | repens | irene ereecatintvinten | sqenrecmshsshondnirererennpenaaerereresinyrer | ernwercpemetrumnaynnseewenperepemmrerne | «np payte egypt CQ 

NET TONS © 

Lump * and Broken______.___-...---___--_|__----------|_-.---------|_----------- 239, 651 13, 879 253, 530 239, 651 13, 879 253,530 
Egg__.-.----------2 || eee | ee 2, 863, 736 11, 650 2, 875, 386 2, 863, 736 11, 650 2, 875, 386 
Stove. _.---------- ee 9, 777 2, 790 12, 567 10, 751, 648 248, 383 11, 000, 031 10, 761, 425 251, 173 11, 012, 598 
Chestnut__.-.-_.----.---- 14, 704 4, 700 19, 404 11, 907, 360 1, 033, 620 12, 940, 980 11, 922, 064 1, 038, 320 12, 960, 384 kg 
Pea. ..-.-------------- ee 5, 214 3, 819 9, 033 3, 518, 094 1, 199, 341 4, 717, 435 3, 523, 308 1, 203, 160 4, 726, 468 = 

Total domestic__..-._..__---_________ 29, 695 11, 309 41, 004 29, 280, 489 2, 506, 873 31, 787, 362 29, 310, 184 2, 518, 182 31, 828, 366 A 

Buckwheat No. 1___-----_-----_.__-___--- 3, 807 734 4, 541 6, 332, 254 609, 080 6, 941, 334 6, 336, 061 609, 814 6, 945, 875 kd 
Buckwheat No. 2 (Rice)...---.--.-------_|__-_--_----- 2, 644 2, 644 3, 729, 189 374, 788 4, 103, 977 3, 729, 189 377, 432 4, 106, 621 Kh 
Buckwheat No. 3 (Barley) .....-.__-_-_-___-__|__-_- |e 4, 748, 546 552, 701 5, 301, 247 4, 748, 546 552, 701 5, 301, 247 <j 
Buckwheat No. 4_.-..-.--..--------_---_ |e | eee 2, 062, 214 560, 320 2, 622, 534 2, 062, 214 560, 320 2, 622, 534 > 
Other (including silt) __._.--_--..--______- 14, 135 |_-------___- 14, 135 1, 616, 298 110, 358 1, 726, 656 1, 630, 433 110, 358 1, 740, 791 Ai 

Total steam.___..-_.---------------- 17, 942 3, 378 21, 320 18, 488, 501 2, 207, 247 20, 695,748 | 18, 506, 443 2, 210, 625 20,717,068 ™ 

Grand total_.--.--------------------| 47,637]  14,687|  62,324|  47,768,990| 4,714,120 | «52,483,110 47,816,627| + 4,728,807| —«52, 845, 434 B 

Lump 8’ and Broken___.____._______________}J__--------__ |__| ee $2, 682, 253 $150, 039 $2, 832, 292 $2, 682, 253 $150, 039 $2, 832, 292 a 
Egg_..---.-----------..---- Jee 32,134,014 | — 139, 901 32, 273, 915 32, 134, 014 139, 901 32, 273, 915 > 
_Stove._.----.----- $94, 518 $26, 510 $121, 028 121, 443, 940 2, 896, 092 124, 340, 032 121, 538, 458 2, 922, 602 124, 461, 060 Qo 
Chestnut__-.__--_- ee 141, 041 44, 649 185, 690 134, 511, 078 ' 12,096,503 | 146, 607, 581 134, 652, 119 12,141, 152 | 146, 793, 271 re 
Pea_..------ eee 40, 956 27, 685 68, 641 32, 916, 423 11, 646, 170 44, 562, 593 32, 957, 379 11, 673, 855 44, 631, 234 g 

Total domestic....-.-...--___._-___. 276, 515 98, 844 375, 359 323, 687, 708 26, 928, 705 350, 616, 413 323, 964, 223 27, 027, 549 350, 991, 772 | 

Buckwheat No. 1__-_----------_--_-.--___- 22, 818 . 3, 815 26, 633 40, 917, 139 4, 178, 358 45, 095, 497 40, 939, 957 4,182, 173 45, 122, 130 
Buckwheat No. 2 (Rice) -----------._--___]________ 7, 931 7, 931 20, 308, 802 2, 181, 069 22, 489, 371 20, 308, 302 2, 189, 000 22, 497, 802 
Buckwheat No. 3 (Barley) _.--..-----_-_-__|____-_-_-_-__|_-__. | 19, 397, 946 2, 445, 409 21, 843, 355 19, 397, 946 2, 445, 409 |: 21, 8438, 355 
Buckwheat No. 4__...--------------__ jee | 5, 970, 099 1, 500, 895 7, 470, 994 5, 970, 099 1, 500, 895 7, 470, 994 
Other (including silt)_.....-._-----_-_____ 57, 944 |.-----.-_-_. 57, 944 4, 018, 644 261, 611 4, 280, 255 4, 076, 588 261, 611 4, 338, 199 

Total steam___.._-.-.--_---- 80, 762 11, 746 92, 508 90, 612, 130 10, 567, 342 | . 101,179, 472 90, 692, 892 10, 579, 088 101, 271, 980 
———————— rs | eget weeny, | Beene enemas f manent cee fT eaaaoeeaaeeSS ol Ola ee .:_-|-_ODEeoE=EeeeeS SS... = §_T_leEeeE=E=S—E—E—E—E 

Grand total._.-222--2.-2 357, 277 101, 590 467, 867 414, 299, 838 37, 496, 047 451, 795, 885 414, 657, 115 37, 606, 637 452, 263, 752 Ww 

See footnotes at end of table. | Cr



| i TABLE 7.—Pennsylvania anthracite shipped in 1948, by regions and sizes '—Continued Go 

er ?’T— —o—lonv— — —_— I ID 

Breaker shipments 2—Continued 

| . Total 

a Size Sullivan County ror ,—_— oO TO 

Excluding Sullivan County Including Sullivan County . 

Outside Local Total | Outside region | Local sales Total Outside region | Local sales Total 
region sales g 8 

AVERAGE, VALUE“PER,TON 
io | 7 

| 5 

Lump § and Broken_..._.--...------------|------------|]------------]------------ $11.19 $10. 81 $11.17 $11.19 $10. 81 $11.17 ty 

Egg__-..--.-.---.------.------.---------~-|------------|--+----------|------------ 11, 22 12. 01 11. 22 11. 22 12. 01 11. 22 ee 

Stove..___-...---.__----.-.------4 nee $9. 67 $9. 50 $9. 63 11. 30 11. 66 11. 30 11. 29 11. 64 11. 30 > 

Chestnut__......______--_---__------- eee. 9. 59 9. 50 9. 57 11. 30 11. 70 11. 33 11. 29 11. 69 11. 33 re 

Pea. __..--_--.------- eee 7. 86 7. 25 7. 60 9. 36 9. 71 9. 45 9. 35 9. 70 9. 44 wm” 

Total domestic.._..._..-.--...--.---- 9. 31 8. 74 9.15 11. 05 10. 74 11. 03 11.05 10. 73 11.03 = 

Buckwheat No. 1_..-.-----------.------.. 5. 99 5. 20 5. 87 6. 46 6. 86 6. 50 6. 46 6. 86 6. 50 > 

Buckwheat No. 2 (Rice). ..-----------.---|------------ 3. 00 3. 00 §. 45 5. 82 5. 48 §. 45 5. 80 5. 48 ou 

Buckwheat No. 3 (Barley) ..--------------|------------|------------|------------ 4,09 4,42 4.12 4.09 4. 42 4.12 W 

Buckwheat No. 4..._.--------------------|------------|-------- ee |e 2. 89 2. 68 2. 85 2. 89 2. 68 2.85 © 

Other (including silt) .._..---------------- 4.10 |. .------- 4.10 2. 49 2.37 | . 2. 48 2. 50 2. 37 2. 49 oy 

Total steam_..-_-------------------- 4. 50 3. 48 4, 34 4.90 4.79 4, 89 4.90 4.79 4.89 ~ 

Grand total__._...---_-_--.-.-_-.--- 7. 50 7. 53 7. 51 8. 67 7. 95 8. 61 8. 67 7.95 8. 61 °° 

a 
Qo



Washery shipments Dredge shipments Grand total 

ize Outsid Outsid Outside utside utside utsi region Local sales Total region Local sales Total region Local sales Total 

NET TONS 

Lump $ and Broken-....._---.-...-.-.---------.--.__|-.- |e || 239, 651 13, 879 258, 530 
Egg.------------------------- eee |---| ee |e |e |e | 2, 863, 736 11, 650 2, 875, 386 
Stove. .-------------.---- ek 37, 267 292 37, 559 |_--.._---_----|---.----+~--]---.~--------- 10, 798, 692 251, 465 11, 050, 157 @ 
Chestnut... .---------------.--- ee 119, 019 4,304 128, 323 10 j--_------~--- 10 12, 041, 093 1, 042, 624 13, 083, 717 > 
Pea...---------------------- eee 42, 685 4, 342 47, 027 725 | 625 1, 350 3, 566, 718 1, 208, 127 4,774, 845 

Total domestic..___-..--..--.--..---------..|_ 198, 971 | 8, 638 | __207,009 | __735 | 628 | 1, 360 | 20, 600, 800 | 2, 5a7, 745 | 82, 087, 636 ) 
Buckwheat No, 1_.--..---.------ ee 61, 733 4, 360 66, 093 11, 994 1, 924 13, 918 6, 409, 788 616, 098 7, 025, 886 Ee 
Buckwheat No. 2 (ea 3 eee nen ene nee nee nee 54, 904 1, 169 56, 073 22, 983 4,070 27, 053 3, 807,076 382, 671 4,189, 747 
Buckwheat No. 3 (Barley) .--..-----.-.-_._._.-____- 114, 473 196 114, 669 201, 963 560 202, 523 5, 064, 982 558, 457 5, 618, 489 
Bihar aa No. 4....------------.------------+----- 474, 335 3, 228 477, 563 355, 890 29, 516 385, 406 2, 892, 439 593, 064 3, 485, 503 ™ 
Other (including silt).....-..----. 222-2 820, 708 2, 460 823, 168 347, 876 9, 868 357, 744 2, 799, 017 122, 686 2, 921, 703 x 

Total steam.__..---.--.----- 1, 526, 153 11, 413 1, 537, 566 940, 706 45, 938 986, 644 20, 973, 302 2, 267, 976 23, 241, 278 < 

Grand total_...-...-------.---2 1, 725, 124 20, 351 1, 745, 475 941, 441 46, 563 988, 004 50, 483, 192 4,795, 721 55, 278, 913 B 

VALUE > 

Lump ? and Broken----..--.--------._-----_--------]--------------|------------|-------------- |e eee [eee ee |Uu ee ee | $2, 682, 253 $150, 039 $2, 832, 292 B 
Bgg----.-----------------------------------------+--|--------------|----- === |e ne |e eee eee [eee eee ee | eeeee------| 82, 134014 139, 901 32,273,915 4 
Stove-.--------_---------~---- eee $403, 927 $3, 117 $407, 044 |---------_---_|---_--------]_.-_-_.------..] 121, 942, 385 2, 925, 719 124, 868, 104 tr 
Chestnut_.__.-------------2- eee 1, 243, 240 45, 039 1, 288, 279 $100 |-----.----.- $100 | 135, 895, 459 12, 186, 191 148, 081, 650 = 
Pea... ---------------------2-- ee 378, 176 36, 441 414, 617 4, 850 $3, 080 7, 930 33, 340, 405 11, 713, 376 45, 053, 781 S 

Total domestic.......-.-.-..-------2 2, 025, 343 84, 597 2, 109, 940 4, 950 3, 080 8,030 | 325, 994, 516 27,115, 226 353, 109, 742 <2 

Buckwheat No. 1_..--.------..----_-------.-..----- 365, 734 25, 885 391, 619 31, 024 8, 265 39, 289 41, 336, 715 4, 216, 323 45, 553, 038 iS 
Buckwheat No. 2 (Rice)... --...-.-...----_---___ 283, 864 6, 445 290, 309 58, 249 16, 746 74, 995 20, 650, 415 2, 212, 191 22, 862, 606 
Buckwheat No. 3 (Barley) -----.---.-...-___-.____- 446, 498 910 447, 408 491, 922 1, 736 493, 658 20, 336, 366 2, 448, 055 22, 784, 421 
Buckwheat No. 4... .----.---.---_--_----.--------. 1, 315, 552 5, 917 1, 321, 469 747, 639 63, 481 811, 120 8, 033, 290 1, 570, 293 9, 603, 583 
Other (including silt)._.._----.---.---2-- 2k 2, 332, 226 4,314 2, 336, 540 841, 000 23, 660 864, 660 7, 249, 814 289, 585 7, 539,399 

Total steam._-__..-.-.----.--.--- 4, 743, 874 43, 471 4, 787, 345 2, 169, 834 113, 888 2, 288, 722 97, 606, 600 10, 736, 447 108, 343, 047 

Grand total.-.-..-..---.---.--..---..-----....| 6, 769, 217 128, 068 6, 897, 285 2, 174, 784 116, 968 2,291,752 | 423, 601, 116 37, 851, 673 461, 452, 789 
a ESE SS ESS )—————EEEEES ESS ee Ee | 

See footnotes at end of table. oO 
. : o>



TABLE 7.—Pennsylvania anthracite shipped in 1948, by regions and sizes —Continued & 

Washery shipments Dredge shipments Grand total 

| Size O tsid | Outsid | | 0 tsid ' Outside utside ' Outside . _ 
region Local sales Total region Localsales} Total region Local sales Total 

AVERAGE VALUE PER TON Se . 

Lump 3 and Broken.__.-------------.---------------|--------------|------------ |--------------|-------------- pee en ween ee |-e nee eee $11.19 $10. 81 $11.17 

Egg____-.----------------------------------------~-- |-------------- |----- <= -2 2 [eon 2 2 |---| o-oo = |e --- 11, 22 12. 01 11. 22 

Stove_.-.-----_-_-_-_--- +--+ eee $10. 84 $10. 67 $10. 84 |_.-- |_| 11. 29 |. 11. 63 11. 30 . 

Chestnut___.-__.--..---.----------~----------------- 10. 45 .. 10.46 10. 45 $10.00 |---.--.----- $10. 00 11. 29 11. 69 11. 32 

Pea_____.---_---------.-----------~----------------- 8. 86 - 8.39 8.82 6. 69 ‘$4. 93 5. 87 9.35 9. 70 9. 44 5 

Total domestic__._.....-._.-.------.---~------ 10. 18 9. 46 10. 15 6. 73 - 4,93 5. 90 1.05 10. 73 11. 02 = 

Buckwheat No. 1_..-------------------------------- 5. 92 5. 94 5. 93 2.59 4.30 2. 82 — 6.45 6. 84 6. 48 a 

Buckwheat No. 2 (Rice) . .-------------------------- 5.17 | §. 51 5.18 2. 53 4.11 2.77 5. 42 5. 78 5. 46 < 

Buckwheat No. 3 (Barley) -------------------------- 3. 90 4. 64 3. 90 2. 44 3. 10 2. 44 4,02 4.42 4.06 T| 

Buckwheat No. 4. _.-------------------------------- 2.77 1. 83 2.77 2.10 2.15 2.10 2. 78 2. 65 2. 76 

Other (including silt)...__-------.--..--------------- 2.84 | ~ 1.75 2. 84 2. 42 2. 40 2. 42 2. 59 2.36 2. 58 My 

Total steam___._-__..----.-------------------- 3.11 63.81 3.11 2.31 2. 48 2.31 4, 65 4.73 4, 66 P 

Grand total__..--..-..------------------------ (38.92 6. 29 3. 95 2.31 | 2. 51 2. 32 8. 39 7. 89 | 8.35 w 

OO © 

1 Changes for table 8 in Minerals Yearbook, 1947, pages 349 and 350 are as follows: Wyoming region: Buckwheat No. 4, should read 369,472 net tons valued at $921,367; average A 

value, $2.49; Other (including silt), 398,590 tons, $695,082, $1.74. Total, excluding Sullivan County: Buckwheat No. 4, 2,429,772 tons, $5,965,274, $2.46; Other (including silt), 1,469,014 
tons, $3,031, 078, $2.06. Total, including Sullivan County: Buckwheat No. 4, 2,429,772 tons, $5,965,274, $2.46; Other (including silt), 1,479,623 tons, $3,051,518, $2.06. Grand total: hs 
Buckwheat No. 4, 3,963,213 tons, $9,528,802, $2.40; Other (including silt), 2,339,676, $4,926,139, $2.11. . <o 

2 Figures of shipments from breakers include some culm-bank coal handled in breakers. pe 

3 Quantity of Lump included is insignificant. @0
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TABLE 8.—Pennsylvania anthracite produced in 1948, by counties 

Total shipments {| Sold to local trade Colliery fuel Total production 

County ---j—_—— | ——Oo——oT) er oo ere coor -————- 

Net tons| Value! | Nettons} Value |Nettons} Value | Net tons| Value! 

Berks, Lancaster, 
Lebanon, Northamp- 
ton and Snyder ?_.-| 301,022! $662, 483 5,436| $16, 446/____...__]_....-___] 306,458] $678, 929 

Carbon.......-.-----~| 2, 920, 091] 23, 758, 384; 137, 736] 1, 285, 325 57, 890} $435, 285] 3,115, 717| 25, 478, 994 
Columbia-......---_-| 1,375, 092] 12, 064, 494 56,829; 486,843) 42,182; 90,943] 1, 474,103] 12, 642, 280 
Dauphin_-__...--_-.. 252, 185 564, 777 14, 428 59, 440)_.-.----_}--__ 266, 613 624, 217 
Lackawanna...-.----| 6, 902, 659} 60, 063, 457/1, 218, 465/11, 373, 532) 383, 187/1, 164, 733] 8, 504,311] 72, 601, 722 
Luzerne___..---------~|18, 168, 484/168, 509, 176|1, 879, 889/15, 127, 423/1, 092, 804/2, 888, 970/21, 141, 127}186, 525, 569 
Northumberland-.-__-| 5, 548, 897| 40,857,144] 641, 214] 4, 025, 445 35, 773 78, 046) 6, 225, 884] 44, 960, 635 
Schuylkill______.__.__/14, 848, 041/116, 357, 799} 826, 987] 5, 365, 651| 242,707! 931, 601/15, 917, 735]122, 655, 051 
Sullivan__.______--_-_- 47, 637 357, 277 14, 687 110, 590)_-.--.---_|_---- 62, 324 467, 867 
Susquehanna and 

Wayne_....___---...| 119, 084 406, 125 100 978 6, 492 9, 433} 125, 676 416, 536 

Total-.--------/50, 483, 192) 423, 601, 116) 4, 795, 721137, 851, 673/1, 861, 0855, 599, 011/57, 139, 948/467, 051, 800 

1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 

2 Counties producing dredge coal only. 

TABLE 9.—Sizes of Pennsylvania anthracite shipped from breakers, 1946—48, by 
regions, in percent of total | 

{Note that shipments of dredge and washery coal are not included] 

| Percent of totalshipments - 

Size Lehigh region Schuylkill region | Wyoming region 

1946 | 1947 | 1948 | 1946 | 1947 | 1948 | 1946 | 1947 | 1948 

Lump ! and Broken_...-.----.-_----__--_____} 0.6] 0.7] 0.8] O.1 0.7| 0.7); 0.2] 0.3 0.2 
Egg. 6.5 56.0] 5.71 5.2] 5.3 5.8 | 7.3 6.5 6.3 
Stove... _} 19.2 | 20.0 | 20.5 | 17.1 | 15.9 | 16.5 | 27.2 | 27.0 28.3 
Chestnut. -.--..-- 2] 21.5 | 21.7 | 21.6 | 22.7 | 21.2 | 21.0 | 30.0 | 29.5 29.4 
Pea.._--- | 8.2 | 8.2] 8.24 8.2 7.6] 8.0] 6.5 6.8 6.5 

Total domestic..___..-..__..-.._....____] 56.0 | 55.6 | 56.8 | 53.3 | 50.7 | 52.0 | 71.2] 70.1 70. 7 

Buckwheat No. 1._._--_-...--_-----.--------_] 18.7 | 13.5 | 13.0 | 15.0 | 14.1] 140 | 129] 13.1] 127 
Buckwheat No. 2 (Rice)__---_.-____._______-_]| 9.2] 8.7} 86! 8&5! 86! 871 65! 65 6.8 
Buckwheat No. 3 (Barley)-.-_..---.._..----__| 10.4 | 10.1 9.3 | 13.9 | 14.6] 14.4] 6.3 6.8 6.5 
Buckwheat No, 4.__..--.----0 ee } 8.8 | 5.6] 64) 68] 90) 68] 21] 17 1.4 
Other (including silt).-....----------.---_____| 7.4 6.5 5.9 2.5 3.0 | 41 1.0 1.8 1.9 

Total steam._..-.-_...---___.-....__-__| 44.0 | 44.4 | 43.2 | 46.7 | 49.3 | 48.0 | 28.8] 29.9] 29.3 

Total 

Size Sullivan County . 
Excluding Sullivan| Including Sullivan 

County County 

Lump ! and Broken. ..-__..-_-.-----_.--_----].-----]_---._|_-----| 0.3 | 0.5] 0.5] 0.3] 0.5 0.5 
Egg---.-.--------- ee -]_-----]----_|_-----] 63] 5.8/ 60] 63] 5.8 6.0 
Stove... | 18.9 | 8.5 | 20.5 | 22.0 | 21.7 | 22.5 | 22.0 | 21.7 | 22.5 
Chestnut. ._..-.--._.___-__-___._.---_---___..| 20.8 | 29.7 | 30.9 | 25.8 | 25.1 | 24.9 | 25.8 | 25.1 | 24.9 
Pea... _-__-__| 12.3 | 15.4 | 10.9 7.4] 7.3 7.4) 7.4 | 7.3 7.4 

Total domestic........_......--.---__.-.| 52.0 | 53.6 | 62.3 | 61.8 | 60.4 | 61.3 | 61.8 | 60.4 | 61.3 

Buckwheat No. 1.__-.-__.---._--__----.-_____| 16.4 | 10.2 8.0 | 13.9 | 13.5 | 138.3 | 13.9 | 13.5 13.3 
Buckwheat No. 2 Bee ee 30. 2 6 |_-----| 7.81) 7.7) 7.8) 7.8) 7.7 7.8 
Buckwheat No. 3 (Barley)-_-.__..-.------_--_-|_---__]_--_--/_.---.| 9.8 | 10.3 | 9.9 | 9.8} 10.2 9.9 
Buckwheat No. 4._------_--- fee] 40] 1 4.3, 40] 5.1 4.3 
Other (including silt)...........-..-..--_____.| 1.4 | 35.6 | 29.7] 2.71 3.0] 3.4) 27] 3.1 3.4 

Total steam...........-__...---...-__.--| 48.0 | 46.4 | 37.7 | 38.2 | 39.6 | 38.7 | 38.2 | 39.6 | 38.7 

1 Quantity of Lump included is insignificant.
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| TABLE 10.—Sizes of Pennsylvania anthracite shipped from breakers to points 
outside and inside anthracite-producing area in 1948, by regions, in percent 
of total . 

[Note that shipments of dredge and washery coal are not included] 

Percent of total shipments 

Lehigh region | Schuylkill region | Wyoming region 

Size | Ship- Ship- Ship- 

t= | Local Ent- | Local Pate | Local out- Ca. out- out- ca 

side | sales | Ft!) side | sales | T+!) side | sales | °C! 
re- Te- re- 

gion gion gion 

Lump !and Broken. -.-.-...----_------------| 0.8] 0.1] 08] 07) 02] 07} 02] O04 0.2 
Egg... ---- nnn neeee-e-neee| 87 | 2] 64] 58] 33/84] 63] 2] 56 
Stove.--.--------.----.--2------2-----2-.--| 20.5 | 40] 19.6 | 16.5] 63] 15.7] 283] 50] 25.5 
Chestnut_----.------.-.-.2--------2--22----| 21.6 | 31.0 | 22:1 | 21.0} 17.7 | 20.8 | 29.4 | 225] 28.6 
Pea__.--.-.--s-2.2----a---2-----s2e-----------| 8.2] 347] 9.6] 801159] 86] 65| 285] 9.1 

Total domestic.....__..._--------------| 56.8 | 70.0 | 57.5 | 52.0 | 40.4 | 51.2| 70.7] 566] 62.0 — 
Buckwheat No. 1_-_--.------.----------------| 13.0 | 14.6] 131/140] 7.3 [136/127] 15.4{ 13.1 
Buckwheat No. 2 (Rice)_...__----.-----------} 8.6] 11.6] 87] 87] 39] 84] 68] 9.3 7.1 
Buckwheat No. 3 (Barley)-.....--------.----_| 9.3 | 3.8; 9.0] 144] 5.6]138.8 1 6.5 | 16.0 7.6 
Buckwheat No. 4..._.-....--.----.----..-..| 64] @® | 61] 68|37.9| 90] 14] 12] 14 
Other (including silt)_---..--_--.--------.----| 5.9 |------}] 566] 412) 49) 421] 197] 15 1.8 

Total steam--.-_._----------------_--.---| 438.2 | 30.0 | 42.5 | 48.0 | 59.6 | 48.8 | 29.3 | 43.4 | 31.0 

. Total 

Size Sullivan County 
Excluding Sullivan|Including Sullivan 

County ‘County 

| Lump tand Broken....----------------------|------|------|-----] 05] 03] 05] 05! 03] 05 
, Egg. + --|------]------]------| 6.0 3] 5.5] 6.0 .3 5.5 
r Stove_----.--.------------------=- n-ne nee | 20,8 | 1970 | 20.2| 22°5 | 5.3 | 21.0 | 225] 5.3] 20.9 

Chestnut.....-----------------__} 30.9 | 32.0 | 31.1 | 24.9 | 21.9 | 24.6 | 24.9 | 22.0] 24.7 
Pea___-_--..---- ee} 10.9 | 26.0) 14.5 | 7.4) 25.4] 90) 7.4 | 25.4 9.0 

Total domestic.....--.-----------------| 62.3 | 77.0 | 65.8 | 61.3 | 53,2 | 60.6 | 61.3 | 53.3 | 60.6 
Buckwheat No. 1_-...---.-.-_---.-----.-.--__| 8.0 | 5.0] 7.3 | 13.3 | 12.9 | 18.2 | 13.3 | 12.9) 13.2 
Buckwheat No. 2 (Rice)_.-.----------.-------|------| 180 | £2] 7.8] 80] 78| 78] 80| 78 
Buckwheat No. 3 (Barley)------.-------------|.----.|------|------| 9.9} 11.7] 101] 99/117] 10.1 
Buckwheat No. 4.--_.--_...-_.--._---___.-.._|------|------|---.-.] 4.3 | 11.9] 60; 43) 118 5.0 
Other (including silt) ..-......-....--.-.-.--._| 29.7 |---...] 22.7 | 3.4] 2.38] 3.3] 3.4] 23 3.3 

Total steam.._.........--.....-._-._---_| 37.7 | 23.0 | 34.2 | 38.7 | 46.8 | 30.4 | 38.7 | 46.7 | 30.4 

1 Quantity of Lump included is insignificant. ‘ 
? Less than 0.005 percent. 

Before 1930 anthracite was produced only by companies who 
owned or leased the coal lands. During the depression in the early 
1930’s, unemployed miners began to mine anthracite in the Lehigh 
and Schuylkill regions from lands of the operating companies and 
transported the coal to market by truck. Before 1941 this coal, gen- 
erally referred to as “bootleg coal’, was not included in the production 
statistics of the Pennsylvania anthracite industry compiled by the 
Bureau of Mines. In 1941, however, the anthracite industry began 
to purchase run-of-mine coal from the so-called ‘‘bootleggers” for 
preparation and shipment to market. In 1948 these purchases to- 
taled 544,475 net tons. As it has been ruled impractical to segregate 
the purchased anthracite from the output of the industry proper, it 
is included in the various production tables in the Minerals Yearbook
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chapters on Pennsylvania anthracite for 1941-48. As a result, the 

production statistics for the last 8 years are not exactly comparable 

with those of previous years. To compute the output per man per 

day for the anthracite industry, it was necessary to deduct these 

purchases from the total tonnage shipped by the recognized industry, 

because adequate data on man-days required to produce the ‘“hoot- 

leg”? coal are not available. Details on this procedure are discussed 
in the Employment section of this chapter. 

By Weeks and Months.—Tables 11 and 12 summarize weekly and 

monthly production of anthracite in 1948. Statistics on current out- 

put are estimated from records of carloadings and from reports obtained 

from trade sources. The weekly and fmonthly figures have been 

adjusted to the annual total as ascertained by direct mail canvass of 

the operators. : . 

TABLE 11.—Estimated weekly production of Pennsylvania anthracite in 1948 
en nn 

Week ended— Net tons | Week ended— e Net tons 

Jan, Bececcccecccceeeeeeeeeee-ne-e--| 1 264,000 |{ July 17_------------------------------| 1, 071, 000 
10___-_-__--.- ~~ -------- 1, 102, 000 94. ee 1, 193, 000 

. 47_-_-_ +--+ 1, 212, 000 81________-__-_----------------+--- 1, 233, 000 

94__.. 1,182,000 || Aug. 7-._-.-------------------------- 1, 165, 000 

81___---_----..-.---------------- 1, 169, 000 14___-. eee 1, 201, 000 

Feb. 7 ------------------------------ 1, 172, 000 21___- eee ++ 1, 172, 000 

14__.-- ee 1, 039, 000 28____..----------------------==- 1, 173, 000 

OT 12815000 || Sept. 4-_-----------------------------| 1, 164, 000 
98__._-__.---.---.---------------- 1, 240, 000 I1___.-__---_-- ee 953, 000 

Mar. 6.._.-.-.-.---.----------------| 1,178, 000 18..__.......--_--__---.--------| 1, 230, 000 
13.-__......___...____----------| 1,216, 000 95._.-.....w-. eee ------| 1, 202, 000 | 
900} 1842000 || Oct. 22-22 2-2-2--------------------| 1, 235, 000 
27___-___------~----.-----~~------ 893, 000 Q__._ ee 1, 190, 000 

Apr. 3-------.----------------------| 857, 000 16... -------| 1, 225, 000 
10__.---_---.---------------.---- 851, 000 93___--._------__---------- +--+ 1, 187, 000 

17__.._......--------------------} 1,055, 000 30_.......-._--_----------------| 1,016, 000 
94. | «164/000 || Nov. 6_------------------------------ 864, 000 

May 1_._--.-----------------------| 1, 180, 000 13... eee e---| 1, 153, 000 
8.__._.......----..------------| 1, 134, 000 20... eee -----} 1, 207,000 

15.._........-_._----------------| 1 208, 000 27___...__.__--.--.---.--------| 4,041, 000 
99... ---| 1,185,000 || Dec. 4_-.----------------------------| 1, 189, 000 
29.__._.......-_.----------------| 1, 200, 000 ll... ------ eee 947, 000 

June 5__-----------------------------| 1,012,000 18..____--------------- === 941, 000 
12._____-.-_---_-----------------| 1, 212, 000 O50 eee nnn 969, 000 | 
19.___--.------------------------| 1, 182, 000 31___---------------- === eee 932, 000 
96._.-------_--------------------| 1, 118, 000 —___— 

July 3.-.---------------------------- 100, 000 Calendar year_._--.-------------| 57, 140, 000 

10....-...-_---------------------| 847,000 
a 

1 Figures represent output of working days in that part of week included in the calendar year 1948. Re- 

vised total for week of January 3, 1948, was 786,000 tons. 

TABLE 12.—Estimated monthly production of Pennsylvania anthracite, 1941-48, 

in thousands of net tons ! 
rr ne 

Month 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

January...-.------------------------| 5,162] 4,560] 4,466 | 4,970| 4,219| 4,968] 5,172| 4,929 
Februsty.......2o wn | 4596 | 4,801] 5,203] 5,811] 4471 | 4,774 | 4,254) 4,682 
March. | 4765 | 53116 | 5,855 | 5,512] 5,269| 5,476] 4,984) 4,935 
April. noon] 8,817 | 5,185 | 5,337 | 5,141 | 5,124) 5,069 | 4,203 | 4, 445 
May wo] F001 | 4,873 | 5,219 | 5,781 | 2,083 | 5,453 | 4,564] 4,874 
June_..._.._.------------------------| 5,072 | 5, 153 3, 244 5, 558 5, 667 | 3, 625 4, 624 4, 597 

July |) 4 855 | 5,374 | 5,698 | 4,905 | 4,944] 5,248 | 4,098) 4,372 
‘August... 02 ww we e--| 5,441 | 5,212 | 5,653 | 5,558] 4,656} 5,428] 5,011) 5,120 
September..........--_---.---..| 5,334 | 5,450 | 5,474 | 5,380 | 4,640 | 5,033 | 5,158| 5,015 
October. | 5, 580 | 5,132 | 5,359 | 5,538 | 5,304] 5,393 | 5,524 | 4,969 
November.22 22] 974 | 4,824 | 4140 | 5,020] 4,559) 4,975) 4,620) 4,687 
December... | em | 4630] 4996] 4,518 | 3,998 | 5,065) 4,879 | 4,506 

Total................-.-.---.--| 56,368 | 60,328 | 60, 644 | 68,701 | 54,934 | 60,507 | 57,190 | 57,140 
ee EEE I ESS SOIR AS SSSIESS Enea anata 

1 Production is estimated from weekly carloadings as reported by the Association of American Railroads 

and includes mine fuel, coal sold locally, and dredge coal. Includes in 1941-48 some ‘“‘bootleg’’ coal purchased 

by legitimate operators and prepared at their breakers.
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Culm-Bank Coal.—Output of culm-bank coal totaled 5,623,779 tons 
in 1948, a decline of 12 percent from the production from this source 
in 1947. The production of coal from culm banks has been declining 
consistently since the record output of 9,600,180 tons in 1944. As the 
available supply of culm-bank coal is limited, it can be expected that 
the tonnage of anthracite recovered from this source will drop sub- 
stantially in the next few years. Tables 13 and 14 give details on 
culm-bank output. 

TABLE 13.—Production of Pennsylvania anthracite from culm banks, by regions, 
1933—48, in net tons 

a_i reewesresrsnneneeene 

Year Lehigh | Schuylkill | Wyoming | Sullivan | otal County 

1983... ____--------------------------------| 301,222 | 1, 662,959 |" 1,074,050 |__.________] 3, 088, 240 | 1934...) 185,213 | 1,332,503 | 625,516 |... | «(2 143" 239 
1935_.--_-.--_--ge-------------------------|__ 192,790 | 1,748,960] 760,718 |_-.._____._| 2, 702, 468 1936... --..------M oT] 186,058 | 2532116 | 525,798 |27 | -3° 198" 978 1987... enna ene n| 101,989 | 2178482 | 449"878 || 8 708" 599 1938__.------.-------- oa enn} (53,087 | 1,941,806 | 345/511 || «2 340) aad 1939... nn] 64,180 | 2 159/548 | 360,086 [27] 5837 814 
1940... __-----____-_-----------------------| 192,878 | 2,109,557 | 480,608 |__| 2, 788, 038° 1941.22 326, 755 2, 881, 049 449, 062 |_-..--____- 3, 656, 866 1942... T7485, 984 | 3,529,757 | 4501373 || 735" 084 1943... 00,944,047 | 25777917 | 1,041 841 19,803 | 7, 583, 698 1944.10.20] 2 125; 317 | 5; 787,036 | 1,673’ 994 13,833 | 9, 600, 180 
1945... nee -------| 2,086,864 | 4,936,907 | 1, 728, 440 34,448 | 8, 786, 659 1946... 22] 5875) 590 | 42752) 141 | 1 780°874 22,487 | 8, 431, 092 1947... LT] 04a 501 | 35.947, 016 | 1 409; 217 2,912] 6,403, 646 1948... oT "796, 114 | 3,729,542 | 15098123 |__| 5°.698°779 

eee 

TABLE 14.—Culm-bank coal put through breakers, 1944—48, by fields, in net tons 

Eastern Western Year Northern Middle Middle Southern Total | 

1944... 156,489 | 743,867 | 2,528,221 | 1,699,875 | 6, 128, 452 1945... .-.-_-----------------------------| 12996, 037 | 698,876 | 2,335,200 | 2°206187| 6, 236° 300 1946... oo | 1.856, 247 | 708,012 | 1,902,369 | 1.845163 | 5°311'791 1947... oo aT] 2525, 732 | 249,151 | 1,607,166 | 2099299 | 4’ 481" 348 1948... | 893,787 | 152,827 | 13871,847 | 13571119 | 3° 989) 580 
See 

1 A small quantity of culm-bank coal was put through breakers in Sullivan County. 
2 Includes some washery coal. 

Historical Statistics Historical data on the Pennsylvania anthra- 
cite industry, 1890-1948, are given in table 15.



TABLE 15.—Statistical trends in the Pennsylvania anthracite industry, 1890-1948 “nt ee ess sess Seen ee eee ees eee | 

ay | Quantity | Quantity Average Apparent | Average | Average | Average | Average | Quantity produced loaded me- Year Production | Value of pro- value oer Exports! |Imports!| consump- | number | number | tons per | tons per | cut by ma- by strip- chanically (net tons) duction net ‘on (net tons) |(net tons) tion? ofem- | of days | man per | man per | chines? ping 4 (net under- 
0 (net tons) ployees | worked day year (net tons) tons) ground 5 

(net tons) 

1890_...-.--.-.-------| 46, 468, 641 | $66, 383, 772 $1. 43 889, 655 16, 962 45, 596,000 | 126,000 | 200 1. 85 369 j---.--------|-----------_|------------ 1891__.-----------.--.| 50, 665, 431 73, 944, 735 1. 46 964, 601 42, 120 49, 743,000 | 126, 350 203 1. 98 401 j-.----------|----- ee |e 1892._...-.---.---_---| 52, 472, 504 82, 442, 000 1. 57 953, 836 72, 865 51, 592,000 | 129, 050 198 2: 06 407 |------------|------------{------- ae Q 1893___2.-----.-------| 58, 967, 543 85, 687, 078 1,59 | 1, 498, 281 60, 220 52, 534,000 | 1382, 944 197 2. 06 406 |..----------|------------}--- ee © 1894__.._.-.---------| 51, 921,121 | 78 488 063 1.51 | 1,613,500 | 100,876 | 50, 408,000 | 131, 603 190 2. 08 395 |------------|------------|---------ee 1895. ._-.-..--------..-| 57, 999, 337 82, 019, 272 1.41 | 1,647,195 | 158, 297 56, 510,000 | 142,917 196 2. 07 406 |--.-----~--~|------------]-------- 1896__.-..------------] 54, 346, 081 81, 748, 651 1.50 | 1,512,000 | 1138, 892 52, 948,000 | 148, 991 174 2.10 365 |------------]------------|------e 1897. .-.--------------| 52, 611, 681 79, 301, 954 1.51 | 1,454, 620 27, 478 51,185,000 | 149, 884 150 2. 34 351 |-..---------|------------|---------- KY 1898. ._..-.---_------.| 58, 382, 645 75, 414, 537 1.41 | 1,513, 062 3, 527 51, 873,000 | 145, 504 152 2. 41 367 |------------]------------|------- a tsi 1899__.---.-------..--| 60, 418, 005 88, 142, 130 1.46 | 1,912, 732 68 58, 505,000 | 189, 608 173 2. 50 433 |-.---------]------------|----- y 1900__.--------------| 57, 367,915 | 85, 757, 851 1.49 | 1, 853, 163 132 | 55, 515,000 | 144, 206 166 2. 40 398 |------------|---------_-_|-------_ ee 1901__.--..----------} 67, 471, 667 | 112, 504, 020 1.67 | 2, 282, 504 320 65, 239,000 | 145, 309 196 2. 37 464 |__. 2-2 eee} eee Z 1902____---.--_---.-.-| 41, 373, 595 76, 173, 586 1.84 | 1,016,934 | 190, 636 40, 547,000 | 148, 141 116 2. 40 279 |----.-------}-----------_|--------_-_- a 1903_._-----------..-- 74, 607, 068 152, 036, 448 2. 04 2, 249, 920 196, 837 72, 554, 000 150, 483 206 2. 41 496 |-----------_|------------|---- ee Ki 1904____.-_--..._-..-| 78, 156, 709 | 138, 974, 020 1.90 | 2,495, 799 81, 232 70, 742,000 | 155, 861 200 2. 35 469 |_-----------|---- 2 |e < 1905__.-.--..---------] 77, 659,850 | 141, 879, 000 1.83 | 2,497, 581 38, 350 75, 201,000 | 165, 406 215 2.18 470 j------------ |---| S 1906__..-..-------..--| 71, 282,411 | 131, 917, 694 1.85 | 2, 488, 005 36, 236 68, 836,000 | 162, 355 195 2. 25 439 |_.--.------_|-------- | 2 1907__..------.-------} 85, 604,312 | 163, 584, 056 1.91 | 3,021, 841 11, 085 82, 594,000 | 167, 234 220 2. 33 612 |------~-----|------- |e ra 1908_....-------------| 83, 268, 754 | 158, 178, 849 1.90 | 3, 082, 641 18, 462 80, 205,000 | 174,174 200 2. 39 478 |--.---------|-----------.|---------__. > 1909. __..-.--_-------| 81,070, 359 | 149, 181, 587 1.84 | 3,183, 840 3, 574 77, 890, 000 | § 171, 195 205 (7) (”) w----------- |---| 1910. ..-.------------| 84, 485, 236 | 160, 275, 302 1.90 | 3, 384, 222 9, 180 81,110,000 | 169, 497 229 2.17 498 |.-----------|----------- |e B 1911... -.---..---.-| 90, 464, 067 | 175, 189, 392 1.94 | 3, 980, 479 2, 759 86, 486,000 | 172, 585 246 2.13 524 RL A a rr . 1912.___......__--.-__] 84, 361, 598 | 177, 622, 626 2.11 | 4,181,444 1,870 | 80, 232,000 | 174,030 231 2.10 485 246, 216 |------------|-----------, 1913__..._-_----.-----| 91, 524,922 | 195,181, 127 2.13 | 4, 652, 912 1, 004 85, 474,000 | 175, 745 257 2. 02 520 555, 776 |_----.------|.------.--_- fH 1914__....._._.________| 90, 821, 507 | 188, 181, 399 2.07 | 4, 289, 873 17, 696 84, 041,000 | 179, 679 245 2. 06 505 916, 596 |_---.--_---_]_---..---._. bg 1915___.--..-..----.| 88, 995,061 | 184, 653, 498 2.07 | 3, 965, 255 814 | 88,144,000 | 176, 552 230 2.19 504} 1,307,756 | 1,121,603 |.--_........ © 1916_....--.--.------| 87, 578,493 | 202, 009, 561 2.31 | 4, 665, 530 6, 000 87,118,000 | 159, 869 253 2.16 548 | 1,839,506 | 1, 987,800 |_----.______ Q 1917_.___-...------.--| 99, 611,811 | 283, 650, 723 2.85 | 6,007,306 | 13,000) 94,068,000 | 154,174 285 2.27 646 | 1,955,223 | 2,301,588 |.---------- 5 1918__..._.-----------] 98, 826,084 | 336, 480, 347 3.40 | 4,967,808 | 37,272 | 92,775,000 | 147,121 293 2. 29 672 | 1,857,514 | 2,360,188 |__-------- ag 1919_........-._.-..-_| 88, 092, 201 | 364, 926, 950 4.14 | 4,976, 598 82, 818 81, 518,000 | 154, 571 266 2.14 570 | 1,575,205 } 2,006, 879 |...---______ 1920._.__..---.---.---] 89, 598, 249 | 434, 252, 198 4,85 | 5, 403, 749 31, 748 85, 786,000 | 145, 074 271 2. 28 618 938,073 | 2,054, 441 |__._-_______ 1921_._..___--.....--.] 90, 473, 451 | 452, 304, 903 5.00 | 4, 677, 368 8, 894 81, 950,000 | 159, 499 271 2. 09 567 979,145 | 2,027, 790 |_.-----_____ 1922. .......----------| 54, 683,022 | 273, 700, 125 5.01 | 2,649,457 | 233, 528 56, 799,000 | 156, 849 151 2. 31 349 502, 793 949, 745 |---------.._ 1923_._.-..-----------| 98, 339,009 | 506, 786, 768 5.43 | 6,090,138 | 300,360 | 86,914,000 | 157, 743 268 | -, 2.21 592 | 1,208,542 | 2, 263,098 |__-__-______ 1924_..-_.----------| 87, 926, 862 | 477, 230, 852 5.43 | 4,017,785 | 117,951 80, 717,000 | 160, 009 274 ~ 2.00 550 | 1,423,884 | 1, 865,677 |__--.______- 1925_____-.-----------| 61,817,149 | 327, 664, 512 5.30 | 3,179,006 | 382,804 | 64,061,000 | 160,312 182 2.12 386 941,189 | 1, 578,478 |__--__ 1926_._.....--------.] 84, 437,452 | 474, 164, 252 5.62 | 4,029,683 | 813, 956 77, 221,000 | 165, 386 244 2.09 511 931,650 | 2,401, 356 |__-_._______ 1927_..--.------------} 80, 095, 564 | 420, 941, 726 5.26 | 3,325,507 | 119,030 74, 672,000 | 165; 259 225 2.15 485 | 1,171,888 | 2,153,156 | 6 2, 223, 281 1928_..-..---.----.---| 75, 348, 069 | 393, 637, 690 5.22 | 3,336,272 | 384, 707 73, 650,000 | 160, 681 217 2.17 469 | 1,289,809 | 2,422,924 | 62,351,074 1929._.---.--.--------| 73, 828,195 | 385, 642, 751 5.22 | 3,406,369 | 487,172 71, 457,000 | 151, 501 225 2.16 487 | 1,159,910 | 1, 911, 766 3,470,158 = ag 1930...2-------------.1 69, 384, 837 | 354, 574, 191 5.11 | 2,551,659 | 674, 812 67, 628,000 | 150, 804.1 . 208 2. 21 460 | 1,410,123 | 2, 536, 288 4, 467, 750 «J 
See footnotes at end of table. Oo



TABLE 15.—Statistical trends in the Pennsylvania anthracite industry, 1890-1948—Continued nee 

SUSE i 

; Quantity Quantity 

Average Apparent | Average | Average | Average | Average | Quantity produced loaded me- 

Y Production | Value of pro- h A e Exports! |Imports!; consump- | number | number | tons per | tons per cut by ma- by strip- chanically . 

ear (net tons) duction rot Y (net tons) |(net tons) tion? ofem- | of days | man per | man per| chines® | pinoa (net | Under- 
(net tons) ployees | worked day year (net tons) tons) ground § 

(net tons) 

1931__...-..---_-..--_| 59, 645, 652 | $296, 354, 586 $4.97 | 1,778,308 | 637, 951 58, 408,000 | 139, 431 181 2. 37 428 | 1,587,265 | 3, 813, 237 4, 384, 780 

1932___.-___...----.--] 49,855,221 | 222, 375, 129 4.46 | 1,303,355 | 607,097 50, 500,000 | 121, 243 162 2. 54 411 | 1,674,223 | 3, 980, 973 5, 483, 340 

1933_._--------..------ 49, 541, 344 206, 718, 405 4.17 1, 034, 562 | 456, 252 49, 600, 000 104, 633 182 2. 60 473 1, 648, 249 | 4, 932, 069 6, 557, 267 

19384__.-----.--------- 57, 168, 291 244, 152, 245 4. 27 1, 297,610 | 478,118 55, 500, 000 109, 050 207 2. 53 524 1, 981,088 | 5, 798, 138 9, 284, 486 

1935_...---------.----| 52, 158, 783 | 210, 130, 565 4.03 | 1,608,549 | 571, 439 51, 100,000 | 103, 269 189 2. 68 505 | 1, 848,095 | 5, 187, 072 9, 279, 057 iS 

19386__.--------------- 54, 579, 535 227, 003, 538 4.16 | 1, 678, 024 614, 639 53, 200, 000 102, 081 192 2. 79 535 2, 162, 744 6, 203, 267 10, 827, 946 ‘me 

19387_.-..-.---.------- 51, 856, 433 197, 598, 849 3. 81 1, 914,173 | . 395, 737 50, 400, 000 99, 085 189 2.77 523 1, 984, 512 5, 696, 018 10, 683, 837 Z . 

1938_...-...--.---.___| 46,099,027 | 180, 600, 167 3.92 | 1,908,911 | 362, 895 45, 200, 000 96, 417 171 2. 79 478 | 1,588,407 | 5,095,341 | 10,151, 669 ie 

19389__...-.--_-------- 51, 487, 377 187, 175, 324 3. 64 2, 590, 000 298, 153 49, 700, 000 93, 138 183 3. 02 553 1, 881, 884 5, 486, 479 11, 778, 833 as) 

1940... ee 51, 484, 640 205, 489, 814 3.99 | 2, 667, 632 135, 436 49, 000, 000 91, 313 186 3. 02 562 |. 1, 816, 483 6, 352, 700 12, 326, 000 > 

1941_..---____________] 8 56, 368, 267 | 240, 275, 126 4.26 | 3,380,189 | - 74,669 52, 700, 000 88, 054 203 93.04 617 | 1,855,422 | 7,316,574 | 138, 441, 987 SH 

1942_______._______...} 8 60, 327, 729 271, 673, 380 4.50 | 4, 438, 588 140, 115 56, 500, 000 82, 121 239 92.95 705 2, 285, 640 9, 070, 933 14, 741, 459 

1943____._.__..._.-___| 8 60, 643, 620 306, 816, 018 5.06 | 4, 138, 680 166, 020 57, 100, 000 79, 153 270 92.78 751 1, 624, 883 8, 989, 387 14, 745, 793 = 

1944______.___________| 8 68, 701, 363 354, 582, 884 5. 57 4, 185, 933 11, 847 59, 400, 000 77, 591 292 9 2.79 815 1, 336, 082 | 10, 953, 030 14, 975, 146 tl 

1945___.--_..--._-.__-_] 3 54, 933, 909 323, 944, 435 5. 90 3, 691, 247 149 51, 600, 000 72, 842 269 9 2.79 751 1, 210,171 | 10, 056, 325 13, 927, 955 > 

1946_.._______---...-_| 8 60, 506, 873 | 413, 417, 070 6.83 | 6, 497, 245 9, 556 53, 900, 000 78, 145 271 9 2, 84 770 | 1, 232,828 | 12,858,930 | 15, 619, 162 kd 

1947___._.__--______--| 8 57, 190, 009 413, 019, 486 7.22 | 8, 509, 995 10, 350 48, 200, 000 78, 600 259 9 2.78 720 1, 209, 983 | 12, 603, 545 16, 054, O11 td 

1948. _..._--__-___-___| 857,139, 948 | 467,051, 800 8.17 | 6,675, 914 945 50, 200, 000 76, 215 265 9 2.81 745 | 1,016, 757 | 18, 352,874 | 15, 742, 368 oO 

pe a Pe pn ss eS SS Si SS SS SS 
eee ne © 

1U.8. Department of Commerce. ¢ As reported by the Commonwealth of Pennsylvania, Department of Mines. A 

2 Before 1913 the figures of consumption take no account of producers’ stocks, there 7 Data not available. an 

being no data available for this item. 8 Includes some bootleg coal purchased by legitimate operators and prepared at their co 

3 Data first collected in 1911. breakers. re 

‘ Data first collected in 1915. * Output per man per day calculated on legitimate tonnages only; ‘“‘bootleg” purchases Co 

5 Data first collected in 1929. excluded.
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‘Bootleg’? Coal—-A survey by the Anthracite Committee in 
March 1949, revealed that 772 “bootleg” mines employing 2,617 men 
were active, whereas, on the same date in 1948, 835 mines employing 
2,825 men were operating. ‘There were 12 fatal accidents in 1948 
compared with 15 in 1947. The production of anthracite from these 

_ operations totaled 1,839,227 tons, an increase of 13 percent over 1947. 
This output was the highest from this kind of mining since 1943. | 
The record “bootleg” production was 6,300,000 tons in 1941. Details 
on “bootleg”? mining for the period 1941-48 are given in tables 16 
and 17. | 

TABLE 16.—Production, purchases by recognized operators, and fatalities at | 
‘‘bootleg’’ operations in the Pennsylvania anthracite industry, 1941-48 : 

Purchased Purchased 
. for prepa- | Num- _ | for prepa- | Num- 

Year Production| ration by | ber of Year Production} ration by | ber of 
(net tons)! | recognized | fatali- (net tons) 1} recognized | fatali- 

operations | _ ties! operations | ties! 
(net tons)? (net tons)? 

1941__...._.......| 6,300,000 | 1, 902, 481 61 || 1945__.___._._._.] 1, 026, 000 260, 342 16 
1942_...._._...__._} 3,931,000 | 2, 616, 839 45 || 1946..-..-_._..._| 1, 448, 529 352, 112 19 
1943_._.......-....| 1,912,467 | 1, 265, 617 22 || 1947_....__._____| 1, 634, 685 604, 060 15 
1944___..-..__._._| 1, 332, 957 506, 842 21 |} 1948___..___.____| 1, 839, 227 544, 475 12 

1 Anthracite Committee, Harrisburg, Pa. 
2 As reported to Federal Bureau of Mines. 

TABLE 17.—Number of men employed in ‘‘bootleg’’ operations in the Pennsy]l- 
vania anthracite industry, 1941-49 

[Anthracite Committee, Harrisburg, Pa.] 

Number of Average | Number of Average 
Date of survey “bootleg” | “Uon em. Date of survey “bootleg” | on on 

operations ployed operations ployed 

Mar. 31, 1941__.---.______. 3, 006 10, 762 || Mar. 7, 1945__..--.--..-__. 502 1,806 - 
May 1, 1942... 2, 029 7,554 || Mar. 30, 1946_...--..-_____ 526 1, 939 
Dec, 15, 1942__-_---_- 1, 363 4,967 || Mar. 31, 1947___.._-_-____. 863 2, 817 
Apr. 20, 1943_...-.-__--._- 1,065 3,607 || Mar. 31, 1948_---...--_-__- 835 2; 825 
Oct. 14, 1943... 791 2,725 || Mar. 31, 1949_._---.---._- 772 2,617 
Mar. 31, 1944....-__--._-- 652 2, 220 

VALUE OF SALES 

An amended agreement between the anthracite operators and the 
United Mine Workers of America, effective July 1948, granted a 
substantial wage increase to the mine workers; and, largely because 
of increased mining costs occasioned by this increase, the average sales 
realization on breaker shipments advanced from $7.65 per net ton in | 
1947 to $8.67 in 1948. When colliery fuel, washery coal, local sales, 
and river coal are included, the average per ton value of the 1948 
production is $8.17 compared with $7.22 in 1947. The average sales- 
realization figures in this study represent value at the breaker, washery, 
or dredge reported by the producing companies. The company is re- 
quested to ‘estimate value of the product not sold,” and to “exclude 
selling expenses” in making its report. From this it will be seen that, 
when a producing concern sells its output to a separately organized
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sales company, the value reported will exclude the margin of the sales 
| company and may therefore be somewhat less than the circular price 

at which the coal is placed on the general market. This fact should 
be borne in mind in considering the variations in value among different 
regions for the same sizes of coal, as shown in the tables. See tables 
18 to 20 for sales-realization and value data. 

TABLE 18.—Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, 1946—48, by regions and sizes 

[Value does not include margins of separately incorporated sales companies] 

Lehigh region Schuylkill region Wyoming region 

Size ———_ | | —_——_—— 
1946 | 1947 | 1948 | 1946 | 1947 | 1948 | 1946 | 1947 | 1948 

Lump 1 and Broken__.....----------------| $9.14] $10. 21/$11. 47] $9. 43] $10.10} $11.09] $9.26] $9. 87/$11. 06 
Egg... | 9.32] 10. 23] 11.42} 9.48} 10.11] 11.221 9.33] 10.01] 11.15 
Stove... | 9. 42} 10.23] 11.44] 9.52] 10.02] 11.34) 9.33] 9.98] 11.24 
Chestnut..-..-..........--..-..-..._-| 9.40] 10.24] 11.45] 9.54] 10.07] 11.38] 9.34] 9.98] 11.20 
Pea........-.. | 7.72; 8.44] 9.50] 7.89) 8.17| 9.33 7.741 8.19) 9.31 

Total domestic_..........-.-.-------| 9.15} 9.97] 11.16] 9.27| 9.77] 11.03] 9.19] 9.81] 11.04 

Buckwheat No. 1._..................--.| 5.51] 5.97| 6.52| 5.55] 5.76|  6.39| 5.51| 5.81| 6.50 
Buckwheat No. 2 (Rice)__.---.-------....| 4.50) 4.93) 5.53) 4.54[ 4.78) 5.37) 4.52] 4.84] 5.48 
Buckwheat No. 3 (Barley)_......-.--.--..| 3.09] 3.57] 4.14| 3.09] 3.52| 4.03) 3.16] 3.63] 4.15 
Buckwheat No. 4...._........-..-...--..| 2.26] 2.65} 2.96] 2.14/ 2.39] 2.84] 1.85] 2.49] 3.01 
Other (including silt)_.....---.--------.-.| 1.95] 221] 2.50] 1.83] 216] 2.68] 1.86] 1.74] 2.13 

Total steam.-_.....-.-------.---.--.] 3.88] 4.25] 4.73] 3.94] 4.09] 4.68] 4.38] 4.67] 5.30 

Total all sizes.......-..-.-----------| 6.83] 7.43} 8.38] 6.78| 6.97| 7.98} 7.81] 8.27] 9.35 

. | Total— 

Size Sullivan County 
Excluding Sullivan | Including Sullivan 

| County County 

Lump ! and Broken_-....-.-.-..----------|------|_-----.|------] $9. 23] $10.07] $11.19} $9.23) $10. 07/$11. 19 
Fee 9 38] 20.08} 11. 22] 9.38] 10. 08} 11. 22 
Stove..__...... | $9.19} $11.36] $9.67] 9.40] 10.03] 11.30) 9.40] 10.03] 11.29 
Chestnut. _.._..--.........- | 9.13] 10.20] 9.59] 9.42} 10.05} 11.30] 9.42] 10.05] 11.29 
Pea... TT] 7.95] 9.28} 7.86] 7.791 8.23) 9.36] 7.79| 8.23] 9.35 

Total domestic._...........---------| 8.87} 10.12] 9.31] 9.21] 9.82} 11.05} 9.21] 9.82) 1105 ~ 

Buckwheat No. 1_.....--.----------------| 4.70] 3.98] 5.99] 5.53] 5.82) 6.46, 5.53) 5.82] 6.46 
Buckwheat No. 2 (Rice)._-......-..-----| 2.62) 3.14/.-----] 4.52) 4.83) 5.45) 4.52) 4.83) 5.45 
Buckwheat No. 3 (Barley)--.----.-.-----.|------|-------|------] 3.11] 3.56) 4.09/ 3.11) 3.56] 4.09 
Buckwheat No. 4_____.-__----------------]_----_Je-----_|_-----]| 2.09; 2.46) = =2.89) 2.09) 2.46) 2.89 
Other (including silt)___._-----.--.--.---| 1.75} 1.93] 4.10] 1.90] 2.06] 2.49] 1.90] 2.06] 2.50 

Total steam_....--..--------------| 3-31) 2.39] 4.50, 4.08) 4.32) 4.90} 4.08) 4,32] 4.90 

Total all sizes.___..-----------------} 6.20] 6.54 7. 50) 7.25} 7.65) 8.67 135 7.65} 8.67 
neers rere eee ee eee rere eee eee erence

 

1 Quantity of Lump included is insignificant.
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TABLE 19.—Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers to points outside and inside anthracite-producing 
area in 1948, by regions and sizes 

[Value does not include margins of separately incorporated sales companies] 

Lehigh region Schuylkill region Wyoming region 

Size Sold Sold Sold 
. Local : Local . Local outside Total | outside Total | outside Total 

region sales region sales region sales 

Lump ! and Broken___.____| $11.47 | $11.14 | $11.47 | $11.09 | $11.04 | $11.09 | $11.06 | $10. 74 $11. 00 
Figg... --___e-_____-| 11. 42 11.85 11. 42 11.22 ; 11.28 11.22 | 11.15 12. 57 11.16 
Stove___...-__-----._-...__._| 11.44 11. 79 11. 44 11. 34 11.36 11.34] 11.24 11. 83 11. 25 
Chestnut.._-_--------_.-___} 11.45 11.95 11.49 | 11.38 11. 44 11.38 | 11.20 11. 75 11. 25 
Pea... 9. 50 9.97 9. 59 9.33 9. 23 9.32 9. 31 9. 79 9. 49 

Total domestic.__...._| 11.16 10. 96 11.15 11. 03 10. 55 11.00 | 11.04 10. 76 11.01 

Buckwheat No. 1___-_--_-_- 6. 52 7. 08 6. 55 6.39 6. 55 6. 40 6. 50 6. 90 6. 56 
Buckwheat No. 2 (Rice)-__.. §. 53 6.12 5. 57 5. 37 5. 40 5.37 5. 48 5. 84. 5. 54 
Buckwheat No. 3 (Barley)_- 4.14 4.49 4.15 4.03 3.89 4.03 4.15 4.51 4, 24 
Buckwheat No. 4-----.-.-..|. 2. 96 3.07 2. 96 2. 84 2. 68 2.79 3.01 2. 63 2. 97 
Other (including silt) .-.._-- 2.50 |.------- 2. 50 2. 68 2. 61 2. 67 2.13 1.99 2.11 

Total steam...___._._- 4.73 6.38 4.79 4. 68 3. 44 4.57 |. 5.30 5. 50 5.33 . 

Total all sizes-_...-.--| 8.38 | 9.59 | 8.44| 7.98 | 6.31 | 7.86] 9.35} 8.48 9. 25 

Total 

Size Sullivan County ; 
Excluding Sullivan Including Sullivan 

County County 

Lump ! and Broken. -.--____|_------.|--------]--------| $11.19 | $10. 81 | $11.17 | $11.19 | $10.81 | $11.17 
Egg.___.____-_-_------------|--------|--------|--------} 11.22 | 12.01] 11.22] 11.22] 12.01] 11.22 
Stove_____------.---...___--] $9. 67 $9. 50 $9. 63 11.30 11. 66 11.30 | 11.29 11. 64 11.30 
Chestnut. -_-.....---.--.---- 9. 59 9. 50 9.57 | 11.30 11.70 | 11.88 | 11.29] 11.69 11. 33 
Pea__.-_-_-_--------.------- 7. 86 7. 25 7. 60 9.36 9. 71 9.45 9. 35 9.70 9. 44 

Total domestic_._.____ 9.31 8. 74 9.15 11.05 10.74 ; 11.03 | 11.05 10. 73 11.03 

Buckwheat No. 1_-._.------ 5. 99 5. 20 5. 87 6. 46 6. 86 6.50 | 6.46 6. 86 6. 50 
Buckwheat No. 2 (Rice)-.../--------| 3.00 3. 00 5. 45 5. 82 5.48 5. 45 5.80 5. 48 
Buckwheat No. 3 (Barley)_-|__-----.}----.---|-----.-.| 4.09 4,42 4.12 4.09 4.42 4.12 
Buckwheat No. 4______._-._].-------|--------]--------| 2.89 2. 68 2. 85 2. 89 2. 68 2. 85 
Other (including silt). ...._- 4.10 |_--_-__- 4.10 2. 49 2.37 2. 48 2. 50 2.37 2. 49 

Total steam_......--__| 4.50] 3.48] 4.34 | 4.90| 4791 489] 490] 4.79 4. 89 

Total all sizes.__..._._ 7.50 7. 53 7.51 | 8. 67 7.95 8.61 8. 67 7.95 8. 61 

1 Quantity of Lump included is insignificant. 

883326—50-— — 25
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TABLE 20.—Average value per ton of Pennsylvania anthracite shipments, local 
sales, colliery fuel, and total production, 1947-48, by regions ! 

[Values include washery and dredge coal] . | . 
ee 

; 1947 1948 

Region . cor | Total | ans | Col- | Total | Ship- | Local | £ Ship- | Local | © : ments | sales | Very |produc) ments | ‘sales | ery |produe- 

Lehigh .____---.--------------------| $7.28 | $8.63 | $4.85 | $7.26] $8.17] $9.57| $5.81] $8.18 
Schuylkill —---2- 27-688 | 66.77) 214] 654] 7.60; 621] 266] 7.44 
Wyoming._._..-.------.-------------| 8.05 7.70 2.54 | 7.74 9.17 8. 45 2. 59 8. 75 

Total, excluding Sullivan OS 
County....----.---.--------| 7.36} 7.49/ 284] 722| 830] 789] 301/ 8.17 

Sullivan County-......----.....---..| 6. 54 6.36 |---.....| 6.48 7. 50 7. 63 {------- 7. 51 

Grand total......-.-.--------| 7.36 | 7.48| 284] 722/ s39| 789/ 301] 817 

1 Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 

SHIPMENTS 

The data shown in table 21 were furnished voluntarily to the 
Bureau of Mines by producers, wholesalers, and dock operators and 

| represent the seventh in a series of reports on the distribution of 
Pennsylvania anthracite. Distribution data are collected on a coal- 
year basis, as it more nearly corresponds with the heating season; _ 
therefore, no direct comparison is possible with annual statistics pre- 
sented elsewhere in the chapter on production, method of movement, 
etc. 

Reported shipments of anthracite in the 1948-49 coal year totaled 
48,407,035 net tons, as compared with 55,362,344 tons for the 1947-48 
coal year. The sharp decline was due largely to the fact that the 
winter of 1948-49 was one of the warmest on record, to competition 
of other fuels, and to a marked decrease in shipments to Europe. 
The Canadian market remained virtually unchanged, however, as 
is evidenced by the 4,389,355 net tons reported for the 1948-49 coal 
year. As indicated in the table, all consuming areas except the Lake 
States show a decline in tonnages received during the 1948-49 coal 
year; however, due to influence exerted by the drop in exports to 
Kurope, the percentages shown for areas in the United States and 
Canada are higher than for the 1947-48 coal year.



TABLE 21.—Distribution of Pennsylvania anthracite, Apr. 1, 1948, to Mar. 31, 1949, by States, Provinces, and countries of destination, 
_ in net tons | 

Domestic sizes Steam sizes 

Per- 
Destination Chest- Total | Buck- Buck- | AN | ota |r Otal 2" lcent of 

Broken| Egg Stove nut Pea do- wheat Rice Barley | wheat | other steam total 
mestic No. 1 No. 4 sizes 

United States: . 
New England States: 

Connecticut..........---.--_.--_----_-__| 3, 896] 24, 8387! 353,343} 384,144; 35,352} 801,572) 59,688; 39,189) 40, 278)..--_-_~_ 97; 139,252; 940,824) 1.94 
Maine... _.------.-..--__--___--___-_- ee _}--- 26,182} 126,537; 100,668) 4,714; 258,101 18, 503 10, 272)_.--_..-_|_---_---- 3 28, 778] 286, 879 . 59 
Massachusetts._..-------.-__.-.--------- 3,321} 235, 377/1, 075, 342} 601,933) 45, 276) 1,961, 249) 151,804) 98,337) 37, 271 2, 611 80 290, 103] 2, 251,352} 4.65 Q 
New Hampshire. __..-__.__--.-__-_______]----__-- 19, 421 97, 581 67, 248} 4,047; 188, 297 21,154) 27,322; 76, 468)._..___-- 332 125,277, 313,574 . 65 S 
Rhode Island_____------__---_-- |e 17, 284| 139, 724 100, 626; 6,636) 264, 270 15, 051 11, 118)_---__---].--..----|_----__-- 26,169] 290, 489 . 60 
Vermont._...---.------- eee 188} 12,421; 100, 544 70, 727 _ 8 037; 191,917) 35,490} 17,810; 22, 984 50}... 76, 834] 268, 251 . 56 ) 

Total_..-----2 eee eee 7,405] 335, 522}1, 893, 071| 1, 325, 346] 104, 062) 3, 665, 406} 301,690! 204,048] 177, 001 2, 661 513} 685, 913! 4,351, 319} 8.99 Hy 

Middle Atlantic States: ey 
New Jersey._...-.-----__-..--....-.--...| 17,076] 109, 843] 888, 500} 1, 803, 173} 503, 499) 3,317,091] 730,331] 547, 525]1, 071, 552) 407,057) 67,374} 2, 823, 839) 6,140,930} 12.69 A 
New York... -_----.--------_-_-_-.--_.__| 84, 849} 726, 433/38, 416, 061) 3, 054, 210/1,017,193| 8, 298, 74613, 328, 4541, 052, 509)1, 121, 635; 413, 540} 300, 120] 6, 216, 258/14, 515, 004) 29.99 A 

Pennsylvania !___.-----------------------|__ 88, 084] 235, 848/1, 129, 653) 2, 855, 633/2,142,203) 6, 451, 461/1, 317, 416/1, 382, 145/2, 411, 291/1, 626, 879) 763, 475/_7, 501, 206/18, 952, 667) 28.82 a 
Total__---__-.---------------------~---| 189, 959/1, 072, 124|5, 429, 214) 7, 713, 016/3,662,985/18, 067, 298/5, 376, 201/2, 982, 179/4, 604, 478/2, 447, 476/1, 130, 969)16, 541, 303/34, 608, 601; 71.50 K 

South Atlantic States: 2 —_ } =< 
Delaware._....--__ --..-----_----------- 52} 11,891 69, 648} 161,681; 14,278) 257, 550 7, 003 6, 381 14,912} 25,173 8, 904 62,373] 319, 923 . 66 > 
District of Columbia_.....-.-...-.-._____ 50} 10,013; 71,165 89, 842; 17,804) 188,874] 25,917 1, 205}_--- ~~~]. ---- 50 27,172) 216,046 45 Z 
Maryland_-___.--__----- 1,185} 31,738} 205,880] 219,413} 33,170; 491,386) 69,130 7,312) 24,320 3, 230 331 104,323; 595,709} 1.23 el ; 
Virginia__.-..---- ~~~ ee 915 7,858; 31,519 43,538) 6,012 89, 842; 24,716 108}___-___.- 289 352 25, 465} 115, 307 . 24 a 

Total... 2, 202| 61, 500} 378, 212) 514, 474 71, 264| 1,027,652) 126, 766 15, 006} 39,232] 28, 692 9,637} 219, 333 _1, 246, 985 2. 58 > 

Lake States: 8 - 4 
Tlinois.._.........-.----_---..--_..-..._._| 11, 633] 40,429) 47,374) 104,192} 1,869] 205, 497 8, 780 19,929} 18,741 19,926) 22, 444 84,820; 290, 317 . 60 
Michigan __._...-..----.----.--- 2. 988} 48,852] 132, 691 99,411) 3,868] 280, 810 8,043] 12, 761]__--._--- 1,037} 129,113] 150,954} 431, 764 . 89 ty 
Minnesota. .._---_-----_-.-...------_____|_------- 597| 20,079 28, 944/ 1, 831 51, 451 1, 394 285}_.--...-- 24, 741 337 26, 757 78, 208 .16 ou 
Ohio... ee 580; 15, 813 5, 209 47, 482 374 69, 458 2, 393 1, 300 1, 903 2,100] 41, 734 49,430] 118, 888 . 25 = 

Wisconsin.._----------------------------|__928]_1, 787/_ 161, 629)__ 256, 276/28, 200) 448,910) 11,663) 3, 497|---------|_ 158,172) 371, 573)__ 544,905) 993, 815) 2.05 ky 
Total___._----------__--.-..------..-._] 14,129] 102,478! 366,982) 536,305) 36, 232) 1,056,126, 32,273] 37,772) 15,644! 205,976) 565, 201 856, 866] 1,912,992} 3.95 ta 

All other States........---.-.---2 2 875 11, 189 12, 008 95, 911 3,316} 128, 299 9, 611 1, 744 703 2,469) 33, 933 48, 460 171, 759 .35 

Total United States..._-.... -.__--.____| 214, 570/1, 582, 813/8, 079, 487 10, 185, 052/3,877,859| 23, 939, 781|5, 846, 541/3, 240, 749/4, 837, 058/2, 687, 274/1, 740, 253/18, 351, 875/42, 291, 656} 87. 37 , 

Canada: _—_ 
Province: 

Ontario_._..---.-_-------.-..--.-.----.-_| 12,374] 370, 872/1, 342, 888] 1, 100, 836] 76,329) 2,903, 299; 131,633; 102, 786 4, 822 3, 098 4,916} 247, 255) 3,150, 554); 6.51 
Quebec___.__._-__-_-------------------- 96/ 66, 765| 362,510) 224,995) 13,791} 668, 157| 280, 833| 125,821| 47,378) 2, 578| 21,969) 487, 579| 1,155 736] 2.39 
Other Provinces .______..-..-.--.-------.]-------- 10, 755 25, 214 30, 630 ____ 685 ___ 67, 284 9, 520 6, 242}...--.--]----.---- 19 15, 781 83, 065 17 

Total Canada_..........__-..__...__--| 12,470] 448, 392/1, 730, 612] 1, 356, 461} 90, 805) 3, 638, 740} 430,986) 234,849} 52, 200 5, 676) 26, 904 750, 615] 4, 389,355} 9.07 
Other countries__....--..-...--__--...----..- 729| 277, 611 4, 300 2, 133) 152,665; 437,438) 33,729) 81,289] 33,248} 377,284] 763, 036) 1, 288, 586) 1,726,024} 2.56 

Grand total.......-._...--.----_-____._| 227, 769'2, 308, 816'9, 814, 399!'11, 543, 646'4,121,329 28, 015, 959'6, 311, 256'3, 556, 887'4, 922. 506'3, 070, 23412, 530, 193!20, 391, 076'48, 407, 035! 100. 00 & 

1 Includes “‘local sales.”’ CO 
Shipments to other States generally referred to as being in the South Atlantic area are included in ‘‘All other States.”’ 
3 Shipments to Indiana are included in ‘‘Al] other States.”
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Anthracite shipments from the mines to destinations in the United 
States declined less than 1 percent in 1948 as compared with 1947, 
according to data compiled from records of the Pennsylvania State 
Department of Mines. In 1948, 83 percent of the shipments destined 
to points in this country moved from the mines by rail and 17 percent | 
by truck, as compared to 85 and 15 percent, respectively, in 1947. 
Pennsylvania received 84 percent of the truck shipments in 1948, — 
New Jersey 8 percent, and New York 6 percent. Anthracite rail | 
shipments, by States of destination for 1945-48, are shown in table 
22 and the movement of anthracite by truck in 1948, by monthsand 
States of destination, in table 23, 

TABLE 22.—Rail shipments of Pennsylvania anthracite, 1945-48, by destinations, _ 
. in net tons 

[Pennsylvania Department of Mines] 

i Destination 1945 1946 1947 1948 

New England States._...-------------- 4, 867, 051 5, 367, 460 4, 456, 476 4, 600, 429 
New York..-----.---------------------| 18, 867, 150 15, 440, 475 14, 530, 238 14, 526, 250 
New Jersey .--------------------------- 7, 963, 782 7, 945, 666 6, 697, 055 6, 213, 667 
Pennsylvania_.------------------------ 9, 647, 371 11; 360, 229 10, 138, 523 9, 706, 429 
Delaware. -------.--------------------- 297, 056 287,173 295, 288 283, 106 
Maryland. --------_-------------------- _ 784, 863 918, 195 830, 546 626, 948 
District of Columbia_-_---.---------..- 269, 278 280, 324 228, 383 214, 291 
Virginia.._._--.------------------------ 128, 642 126, 187 116, 650 118, 611 
Ohio..._1-------------------- = 109, 508 96, 179 98, 729 118, 735 
Indiana_.__--.-.---.---.-------------~- 87, 123 100, 077 78, 303 94, 492 
Tlinois..-.----------------------------- 529, 549 343, 354 285, 648 286, 888 

Wisconsin_----------------------------- 470, 501 524, 066 486, 975 627, 366 
Minnesota___---.----------------------- 108, 210 55, 231 19, 749 48) 683 
Michigan.__..-.-------.---------------- 239, 031 285, 351 354, 643 351, 304 
Other States... _---.-------------------- 72, 573 65, 502 62, 575 57, 070 

Total United States__-.---------] 39, 441, 688 43,195,469 | 38, 679, 781 37,874,269 
Canada...-.--------------------- os 3, 059, 062 3, 818, 303 3, 828, 980 3,977,698 
Other foreign countries__.-.-.---------- 16,079 |-------.---_--.-_ 1, 854, 042 |. 913,920 

| Grand total___--.----------------| 42,616,829 | 47,013, 772 44, 362, 803 42, 765, 887 
nn eee eee reer area eecee reac recceeeeeeeeeeeer eee ee Tas DSSS ve SS SSeS SRSA SSSSED 

TABLE 23.—Truck shipments of Pennsylvania anthracite in 1948, by months and ~ 
by States of destination, in net tons ! 

Destination January | February; March April May June July 

Pennsylvania: 
‘Within region.._-.._---.--| 512,117 | 479,991 | 397,502 | 302,622 | 283,407 | 259,491 | 259, 914 
Outside region----__-----| 180,916 | 205,407 | 200,803 | 181,631 | 198,548 194,721 | 171,425 

New York..--_.-__-----------| 41,409 | | 43,952 | “46,435 | 35,275 | 34,856 | 33,434 | 41’ 933 
New Jersey.-------------------| 45,499 | 57,652} 63,002} 50,757 | 60,197 57,704 | 46,431 
Delaware... .-----------.---..- 3, 467 4,311 7, 060 1, 969 2, 029 811 998 
Maryland...-----------------| 7,773] 10,250; 7900| 4313] 5,375 8,990 | 5,025 
District of Columbia_.-._---~___|----__----|-----.---_|--------_-|---_-----_|---------- 7 68 
Other States...--..-_--------_- 475| 1,514) 1,551) 1,323 1,055 880 | 1,370 

Total: 1948._...._--.----.| 791,656 | 803,077 | 724,253 | 577,890 | 585,467 | 556,038 | 526, 464 
1947.__------_----| 680, 682 | 662,980 | 681,035 | 614,001 | 472,430 | 457, 960 | 566, 736 

See footnotes at end of table.
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TABLE 23.—Truck shipments of Pennsylvania anthracite in 1948, by months and | 
by States of destination, in net tons '—Continued 

nn 

Destination | August Septem October | N or Decem- Total : 

Pennsylvania: 
Within region_.............| 218,978 | 270,281 | 365,890 | 305,457 | 444,740 | 4,100,390] 53.9 
Outside region..-..__-----.|_ 178,482 | 182,027 218, 887 | 182,694 | 214,019 | 2,309, 560 30. 3 

New York-_.------..--..-_...__| 32, 549 38, 564 50, 719 31, 033 48, 193 477, 652 6.3 
New Jersey.------------.-.---_| 44, 605 45, 054 49, 785 34, 451 37, 174 592, 311 7.8 
Delaware. -__.---.---..------___ 1, 091 973 2, 562 1, 902 2,356 29, 529 4 Maryland. -.-.--.------.-----.| 5,867] 6,171] 9,204] 5123| 6026! s2oi7) 11 District of Columbia_._-.-----_|--...--__|_2--___-_- 109 |----------|---___-__ 184 (2) Other States...---.--_--.-.---_|" 1372 | 2048 | 2,461 [1,997 | 2506 | —18, 582 2 

Total: 1948_________.___.| 482,944 | 545,118 | 699,617| 562,657 | 755,014 | 7,610,195! 100.0 1947_...._----....| 389,878 | 488,443 | 605,141 | 602,535 | 739,863] 6,961,684 | 100.0 

2 Less than 0.05 percent. 

In the past, the regular annual schedule of the Bureau of Mines 
covering production statistics of the Pennsylvania anthracite industry 
has requested data for “local sales’ only on total tonnages sold 
locally within the anthracite region. However, the Bureau received | 
so many requests for local sales data on a size basis that it was deemed 
advisable to insert an item in the 1948 form requesting the industry 
to report local sales by sizes. As indicated in the tables, sales of 
anthracite within the region totaled 4,795,721 tons in 1948. It is of 
interest to note that, of the total local sales shipped (excluding river 
coal), 53 percent consists of domestic sizes, while 47 percent was 
steam sizes. These percentages compare with 60 and 40 percent, 
respectively, for the same size groups of shipments (excluding river 
coal) to points outside the local sales area. In other words, on a 
percentage basis more domestic coal is shipped outside the region than | 
is used locally. This is probably accounted for by the fact that 
virtually all industries within the anthracite-producing area use 
steam-size anthracite to generate power. 

Data compiled from records of the Massachusetts Division on the 
Necessaries of Life and the Anthracite Emergency Tidewater Bureau 
indicate that rail receipts of Pennsylvania anthracite in New England 
increased 3 percent over 1947; tidewater receipts increased 10 percent. 
Details on anthracite movement to New England are given in table 24. 
Loadings at Lake Erie ports and receipts at upper Lake docks increased 
20 and 24 percent, respectively, over 1947. The substantial gain in 
Lake Erie loadings in 1944-48 over previous years can be attributed 
largely to the increased use of the smaller steam sizes of anthracite by 
briquet manufacturers in the Great Lakes region. 

Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions, 1850-1948, inclusive, are presented graphically in figure 1.
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FIGURE 1.——Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 1850-1948. 

TABLE 24.—Receipts of anthracite in New England, 1917, 1920, 1923, 1927, and . 
1940-48, in thousands of net tons 

eR eee eee erie ere eee etree errr ere en eee rere eee eee eee 

7 Receipts by tidewater ! Total 
| Ree I receipts of 

° m- ennsy!- 

Year New | Massa-| phode | Con- errs ports? vanis 
Maine |Hamp-] chu- | Jaan | necti- | Total ¥ | anthra- 

shire | setts cut cite 3 

| 1917...--------------------| 482 47 | 2,222} 9555] 1,165 | 4,421] 7,259 1] 11,679 
1920.......--....----------| 307 6| 2015) 450| 743] 3,521 | 7,804 1| 11,324 
1993..-...-.--..-----------} 487 o7| 2216] 511] 91] 4,082} 8102| 145| 12,030 
1997... ......---.---| 242{ 33] 1,220] 311} 615 | 2,421] 6.725] 106 9, 040 
1940.....-......--...-.-| 48 4| "350 74| 1721 648| 4,174 | 135 4, 687 

| 1941....-..-....-----------| 87 9] 348 58 | 210| 682] 4,870 75 5,477 
1942. , 581 | 5,303 | 139 5, 835 
1943_.....-.--------..------ 575 | 5,310 164 5, 721 
1944. 398 | 5, 836 12 6, 229 
—_ () (4) (4) () (*) | 331 | 4,750} (8) 5, 081 
1946_......-..-.----------- 399 | 5,244|....-_.| 5, 643 
1947......-..-..-.--------- 240 | 4,498 |.------| 4, 738 
1948.....-.---------------- 217 | 4,646 |__------| 4, 863 

ee ee reer eee eee reer eee eee ae 

1 Commonwealth of Massachusetts, Division on the Necessaries of Life. 
2U.S. Department of Commerce. 
8 Total receipts by rail and by tidewater less imports. 
4 Data not available. 
5 Less than 1,000 tons. 

CONSUMPTION 

Apparent consumption of anthracite in the United States in 1948 
totaled 50,200,000 tons, an increase of 4 percent over 1947. Apparent 
consumption is calculated on the basis of production, plus imports, 
minus exports, and changes in producers’ stocks, but no attempt is 
made to reflect changes in retail dealer stocks, as data for this group 
are incomplete. In the absence of complete data on dealers’ stocks, 
it is obviously impossible to measure actual consumption; however, 
in view of the extremely mild weather prevailing throughout the win- 
ter of 1948-49, it must be concluded that actual consumption was 
considerably lower than apparent consumption. Consumption by
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| class 1 railroads in 1948 totaled 905,063 tons, a decline of 4 percent 
from 1947; electric power utilities consumed 3,965,965 tons, an increase 
of almost 13 percent. Anthracite used in the manufacture of fuel 
briquets and packaged fuel increased to 1,151,752 tons in 1948, a gain 
of 8 percent over 1947. 

Competitive Fuels in the United States and Principal Markets.—Of 
the total shipments of anthracite to points in the United States in 1948, 
about 96 percent was destined to the New England and Middle Atlan- 
tic States, Maryland, Delaware, and the District of Columbia. Data 
on the consumption of all fuels in this market are not available; how- 
ever, apparent consumption of anthracite, domestic coke, briquets, and 
heating and range oils, in terms of anthracite, totaled 95,927,000 net 
tons in 1948, an increase of 5 percent over 1947. All of the gain was 
the result of increased consumption of heating and range oils. Fuel 
oil surpassed anthracite consumption in this area for the first time in 
1947 on an equivalent B. t. u. or heating-value basis and, in 1948, 
accounted for 52 percent of the total consumption of the fuels indicated 
in table 25. | 

As indicated in table 26, supplies of various fuels generally used for 
space-heating purposes in the United States in 1948 increased over 
1947, a substantial gain being indicated in sales of heating and range 
ous. 

TABLE 25.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1945-48 

(Thousands of net tons] 
eee een ee STS TS eS SSO Pf SPSS, 

New . Penn- | District Percent N N Dela- | Mary- 
Pact ng’ | York . a, | ware land \ Total . 

Anthracite: | 
All users: 1 ® 4 1945....._____..._..| 4, 867 |214, 488 |28,666 | 15,776 | 343] 868] 270 | 45,278| 56.5 1946... |} 5, 367 |216, 103 | 28,663 | 17,525} 3221 980| 281 | 40241} 560 

1947_.___.._.--._.__.| 4,457 [214,924 | 27,177 | 16,127 316 895 228 | 44,124 48.3 
1948._.__..._....._-_| 4, 600 |?15, 004 | 26,806 | 16,116 313 709 215 | 43, 763 45.6 

Imports: 3 
1945. ine fff (5) 1946. 
1947________._..-_..|____-__- 7 |--------|--------|-------.|--------|---- 2 7) @ 1948 oo 1 1} 0) 

Briquets: 
Domestic use: 

1945_.- 22 83 67 16 52 3 10 2 233 3 
1946... 121 94 28 50 4 21 2 320 4 1947_._.......---.| 49 49| 32| 126 1 29 2| 288 3 
1948.00 59 44 26 88 1 24 3 245 .3 

Imports: 3 
1945. (5) 

(*) ty  1gg7 TTT TTT) TTT 8) 
Coke: 

Domestic use: 
1945... | nam | 1,375] 552] 334 5 2 2| 3,641 4.6 1946} 3085 | 7987] 469 | ~~ 201 3 51] (4) | 2840 3.2 1947___------ | 7834] 693. | = 407 20] 4) 1 |i 2---| 2.155 2.4 1948-77] 778 | 689 | «886 | 242 1] @ |Z] 2006 2.2 

Imports: ? 
1945. 1 19 |_.__---_|_-------|_--- ||| 0 | 1946._-....-._| @ Vb fen foa 
1947__.__._-+_.__-_- 1 |---| ooo] 1] (8) 1948. 1 88 Joa |] a9 | 

Oil: Heating and range: 6 
1945_____.____"______| 11, 205 | 10,095 | 5,037 | 2,728] 1541 1,136/  584| 30,939] 38.6 1946___________ | 12,924 | 11,554] 5,713 | 3,175| 184] 1.327] 665 | 35,5421 40.4 1947___________ | 16,855 | 12,940 | 7,153 | 4,880] 257] 1920] 793 | 44,807| 49.0 1948... | 18,652 | 14,300 | 82241 5,207! 2781 29561 7761 49,7831 51.9 

See footnotes at end of table.



| 384 MINERALS YEARBOOK, 1948 

TABLE 25.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1945-48—Continued 

[Thousands of net tons] 
ee 

New Penn- District Percent 
Fuel Eng- | Dew | Now | “sy. | Dela | Mary: | of Co- | Total | of total 

land Y) vania lumbia fuels 

Total fuel: 7 a 
1945.._.________.._._| 17, 527 | 26, 044 | 14,271 | 18, 890 505 | 2,016 858 | 80, 111 100.0 

. 1946_..___.__________| 19, 497 | 28, 749 | 14,873 | 21,041 513 | 2, 333 948 | 87, 954 100. 0 
1947_..._._______..__| 22,196 | 28, 613 | 14, 769 | 21, 353 574 | 2,854 | 1,023 | 91, 382 100. 0 
1948__......_________] 24,090 | 30,165 | 15, 442 | 21, 653 593 | 2,990 994 | 95, 927 100. 0 

a eee eee ee rere enn eee eee ne 

1 Pennsylvania Department of Mines; illicit coal not included. 
2 An important but undetermined part of anthracite shown as shipped to New Jersey is reshipped to 

New York City. 
3 U.S. Department of Commerce. 
4 Less than 1,000 tons. 
5 Less than 0.05 percent. 
6 Converted to coal equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 
7 Excludes bituminous coal. 

TABLE 26.—Total supplies of fuels commonly used for space-heating purposes 
in the United States, 1937 and 1945-48 | 

{Wherever available, figures represent quantity actually consumed for domestic heating or for space heating 
offices, apartments, hotels, schools, hospitals, etc. Where such figures are not available but where the fuel 
is known to be used chiefly for domestic or space-heating purposes, total production (or imports) is shown 

to indicate trend of growth] 
en OO EO 

1937 1945 1946 1947 1948 

SOLID FUELS (NET TONS) 

Anthracite: 
Production: 
Shipments of domestic sizes... --------| 29, 092, 974 | 28,610,174 | 31, 607, 802 | 29,210,251 | 29, 509, 890 
Shipments of Buckwheat No. 1--_-.s--| 6, 859, 707 | 6,681,171 | 7,181, 848 | 6, 557, 076 6, 409, 788 
Shipments of smaller steam sizes 1_.___} 10, 250, 463 | 18, 251, 106 | 15, 318, 942 | 15, 285,086 | 14, 563, 514 
Local sales__._..--------------------._}] 2,981,391 | 4,273,864 | 4,435,536 | 4, 232, 871 4, 795, 721 

| Total commercial production__.-.---| 49, 184, 535 | 52, 816,315 | 58, 544,123 | 55, 285, 284 | 55, 278, 913 
Exports 2__.-.--------.----------------| 1, 914,173 | 3, 691, 247 | 6,497,245 | 8, 509, 995 6, 675, 914 
Imports for consumption 2___....------ 395, 737 149 9, 556 10, 350 945 

quuel briquets 3. ...-.-.-------------------- 977,254 | 2,588,819 | 2,841,341 | 2, 923, 223 2, 920, 921 
Fackaged-fuel production__..-----------.-- 146, 037 208, 143 190, 919 182, 881 157, 013 

oke: 
Oven-coke sales for domestic use.._._-_| 7, 807,792 | 6,574,526 | 4,947,085 | 3,917, 402 3, 398, 696 
Beehive sales for domestic use-_-------- 299, 726 200, 982 149, 648 59, 926 46, 613 
Imports for consumption 2.__-.-_------ 286, 364 51, 964 52, 188 104, 093 161, 400 

Retort-coke sales. __.--_..-----------------| 4350, 700 431, 361 355, 336 282, 666 199, 123 
Petroleum-coke production__..._.-.--.----| 1,306, 600 | 2,028,000 | 2,124,200} 2, 415, 400 2, 898, 800 
Anthracite and semianthracite production 

outside of Pennsylvania_-..---..--..----- 468, 852 (5) (5) (5) (5) 
Lignite production 6___._.____.-----------_| 3, 218, 419 | 2, 668,310 | 2, 667,619 | 2, 873, 653 (7) 
Bituminous-coal sales for domestic use__._- (8) (8) (8) (8) (8) 

OIL (BARRELS OF 42 GALLONS) 

Oil sales for heating buildings: 
Range oil__----------------.-----------| 32, 259, 000 | 51, 021, 000 | 60, 564, 000 74,114,000 | 84, 163, 000 
Heating oils (domestic and commer- 

cial) 9__.-.--__---__-___--_..----.-_--|116, 617, 000 |165, 216, 000 |189, 371, 000 |234, 761, 000 | 258, 663, 000 
Liquefied petroleum gases (domestic) _.---_- 972, 000 | 12, 697, 000 | 18,059, 000 | 27,394,000 | 35, 078, 000 

GAS (MILLION CUBIG FEET) 

Natural-gas consumption for domestic and 
commercial use 10_______-__------_-_-_-_-- 489, 234 837, 499 902,622 | 1,087,363 | °1, 232,770 

Manufactured-gas sales for: 1! 
Domestic use__-------.---------------- 193, 325 Domestic 0s@--------------------------|_ 3 308 1 sit,o43 | 835,369] (") 

Re reese eee rere ee nner ee 

1 A considerable part of the smaller steam sizes is used by industries, railroads, and public utilities. 
2U.S. Department of Commerce. 
3 Production plus imports less exports. 
4 Partly estimated. . 
5 Data not available. 
6 An estimated one-half of total production shown is used for domestic purposes. 
7 Data not yet available. 
§ Exact data not available. | 
* Includes all grades of fuel oil used for heating buildings. 
10 Includes gas used for heating offices, hotels, apartments, hospitals, stores, and other large buildings, 

as well as houses. , 
11 American Gas Association.
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_ Mechanical Stokers.—According to the Bureau of the Census, 
United States Department of Commerce, factory sales of class 1 
mechanical stokers for burning anthracite (capacity under 61 pounds 
of coal per hour) increased from 3,364 units in 1947 to 9,524 units in 
1948. Sales of class 2 stokers (capacity 61 to 100 pounds of coal per 
hour) increased from 391 units in 1947 to 761 units in 1948. Stokers 
for burning anthracite have been improved greatly in the past 2 or 
3 years, and the industry expects sales to increase substantially in the 
future. 

STOCKS 

Producers’ stocks, which totaled 510,610 tons in January 1948, 
declined to a low of 51,043 tons in July but reached 963,839 tons in : 
December. Most of the coal in storage was Buckwheat No. 1 and 
smaller, although some domestic sizes were stored in the closing 
months of the year. Stocks on the upper Lake docks totaled 380,024 
net tons on December 31, 1948, an increase of 19 percent over those 
held on the same date in 1947. Stocks held by electric power utilities 
increased 12 percent over 1947, while stocks of class 1 railroads 
declined 16 percent. | 

PRICES 

Saward’s Journal quoted f. o. b. mine prices for anthracite at the 
beginning of 1948 varying from $10.95 to $11.50 per net ton on 
Broken and Egg; $11.00 to $11.50 on Stove and Chestnut sizes; $9.00 
to $9.55 on Pea; $6.50 to $7.00 on Buckwheat No. 1; $5.35 to $5.95 
on Rice; and $4.10 to $4.35 on Barley size. The mine workers were 
granted a wage increase in July, and to compensate the producers for 
the added costs of production (caused principally by the wage in- 
crease), circular prices were advanced. At the end of the year, the 
quoted price per ton f. 0. b mine on Egg was $12.15 to $12.85; Stove 
and Chestnut varied from $12.25 to $12.85; Pea $10.20 to $10.75; 
Buckwheat No. 1 $6.95 to $8.25; Rice $5.95 to $6.65; and Barley 
$4.60 to $4.90. A number of companies normally sell coal from some 
mines or of certain grades at a small premium over the quoted circular 
prices. Details on prices are given in table 27. : 

Data compiled from reports of the Bureau of Labor Statistics, United 
States Department of Labor, showing retail prices of anthracite, bi- 
tuminous coal, coke, and heating oils in selected cities, by months, 
for 1948, are shown in table 28.
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TABLE 27.—Quoted prices per net ton for Pennsylvania anthracite, December 
1948 

[Saward’s Journal] . 

Buck- onest-| poe | Bask: | BBEk | whoa . Egg | Stove Pea | wheat No. 3 
nut No. 1 (Ries) (Bar- 

| ey) 

Philadelphia & Reading Coal & Iron Co.--_.-| $12.15 | $12.25 | $12.25 | $10.25 | $7.00} $6.00 $4. 60 
Hudson Coal Co_____---...--------------..--| 12.15 12. 30 12. 25 10. 25 7.05 6. 05 4. 60 
aye M. A Gianna C0. 3 ann porn nanan enna 12.20 } 12.30; 12.30] 10.20 6. 95 5.95 4. 60 

eveland-Cliffs Iron Co., Inc..-.-_..-_-.--.. 
Delaware, Lackawanna & Western Coal Co... } 12. 25 12. 25 12. 25 10. 25 7. 00 6. 00 4. 60 

Lehigh Valley CoalSalesCo.,““WyomingCoal’’_| 12.25 | 12.40 | 12.25 | 10.30 7.05 6.00 4. 60 
Pattison & Bowns, UN agen 12.30 | 12.30; 12.30 10. 30 7.00 6. 00 4. 60 

ickson Fuel Corp., ““Mammoth’’....___...- 
Wilkes-Barre Coal Sales Co.....--...--_--__- } 12. 50 12.50 | 12.50 10. 50 7. 00 6. 00 4. 60 

Thorne Neale & Co., Inc.-.---.-..-...-------| 12.50 | 12.50 | 12.50 | 10.50 7. 25 6. 25 4.60 
Lehigh Valley Coal Sales Co., other than 

“Wyoming coal’... _..--.--.--------.--- Payne Coal One tne 222 } 12.50 | 12.65} 12.50] 10.55| 7.30] 625] 4.60 
Jeddo-Highland Coal Co__...__-.--.--..-..__| 12.55 | 12.55 | 12.55 | 10.60 7.25 6. 20 4. 60 
Weston Dodson & Co., Inec__.-..-.----__-----] 12.55 {112.55 | 112.55 | 10.50 7. 25 6. 25 4. 60 
Lehigh Navigation Coal Co., other than 
“Greenwood coal’’......-...-..----._._...-| 12.60 | 12.60 | 12.60 | 10.50 7. 25 6. 25 4. 65 

Pittston Coal Sales Co._--.---.-...-.--.-____} 12.76 12. 75 12. 75 10. 75 8. 25 6.65 foe 
Lehigh Navigation Coal Co., ‘‘Greenwood 
coal’. | 12.85 | 12.85 | 12.85 10. 75 7. 50 6. 50 4.90 

1“Salem Hill’ (red ash), $12.85,



TABLE 28.—Retail prices of selected fuels in 1948, by cities and months? 

[Coal and coke, per net ton; heating oil, per 100 gallons] 
eee eee eee rere ener reer ene eee rere ee eee eee eer ee ere ere ee e ee Ea 

City and fuel January | February; March | April May June July | August Septem- October Novem- Decem- 

Baltimore, Md.: 2 
Anthracite: 

Stove. -___--.----...----..--------------------~--- $17. 86 $17. 95 $17. 95 $17. 95 $18. O1 $18. 30 $19. 02 $20.11 $20. 14 $20. 14 $20. 14 $20. 14 
Buckwheat No. 1_....-------------------------- 13. 41 13. 53 13. 53 13. 53 13. 66 13. 69 14. 02 14. 48 14. 48 14. 48 14, 48 14, 48 

Heating oil: Fuel oi] No. 2....--.---_------------- 12.17 12.17 12.17 11. 83 11. 73 11. 73 11. 73 11. 73 12. 04 12.14 12.14 12.14 
Boston, Mass.: 

Anthracite: 
Stove. ...----_---.--.---.-.- +--+ -- 19. 88 20. 25 20. 25 20. 25 20. 31 20. 44 20. 82 21. 80 21. 80 21. 95 21. 95 21.95 
Buckwheat No. 1_..---------------------------- 14, 95 15. 25 15. 25 . 15.25 15. 31 15. 44 15. 62 16. 00 16. 00 16.15 16. 15 16.15 Q 

Coke, Egg-----.------_---------------.----------- 19. 25 19. 75 19. 75 19. 56 19. 50 19. 90 19. 90 21.30 21.30 21.30 21. 41 21. 45 © 
Beceting oy Fuel oil No. 2....-.------ ee 12. 32 12. 32 12, 32 12. 32 12.18 12.18 12.18 12. 18 12. 36 12. 46 12. 46 12, 28 > 

uffalo, N. Y.: 
Anthracite: Stove_.....---.--....-.-----.--------- 18. 32 18. 32 18. 32 18. 32 18. 75. 19. 02 20. 74 20. 74 20. 82 20. 82 20. 82 20. 82 7 
Coke, Nut... .--.--..-..------.--------.-~-------- 16. 01 16. 61 16. 61 16. 61 17. 27 17.93 19. 14 19.14 19. 64 19. 64 19, 64 19. 64 
Heating oil: 3 

Fuel oil No. 2... ------- ee 13. 84 13. 84 13. 84 13. 84 13. 84 13. 84 13. 84 13. 84 18. 84 13. 84 13. 84 13. 84 
Fuel oil No. 3.__--_.--_..-----_--.------~-------- 13. 84 13. 84 18. 84 13. 84 13. 84 13. 84 18. 84 18. 84 13. 84 13. 84 13. 84 13. 84 A 

Milwaukee, Wis.: Z 
Anthracite: Stove.___..._--.---_-_-..-.----------..- 20. 05 20. 05 20. 05 20. 05 20. 40 20. 40 20. 95 22.10 22.10 22. 10 22.10 22. 10 ey 
Bituminous coal, low-volatile Stove__.--.-----__-- 17. 45 17. 45 17. 45 17. 45 18. 50 19. 02 19. 02 19. 33 19. 50 . 19.50 19. 50 19. 50 rd 
Coke, Nut. we nee ne eee nn nen nn een ee eee 19. 24 19. 24 19. 24 19, 24 19. 24 19. 24 19. 24 20. 49 20. 49 20. 49 20. 49 20. 49 B . 

eating oil: 
Fuel oil No. 2_.-..-...-.--...-------..---------- 14, 44 14. 68 14. 48 14.18 14.10 14, 22 14, 34 14. 34 14. 22 14, 22 14. 10 14.10 B 
Fuel oil No. 3._----_------_---.----------------- 14. 60 14. 90 14. 65 14. 28 14.15 14. 30 14, 45 14. 45 14, 30 14. 28 14.15 14,15 

New York, N. Y.: 3 > 
Anthracite: 

Stove. ...---.----------.------.----------------- 18. 69 18. 69 18. 69 18. 69 18. 71 19. 14 19. 59 20. 61 20. 76 20. 76 20. 78 20. 78 B 
Buckwheat No. 1 4._--.---.-----...---.---------- 12. 81 12, 81 12.81 | 12.80 12. 82 12. 90 13. 07 13. 45 13. 59 13. 59 13. 59 13. 59 

Coke, Nut. -.__--.-.-.----------------------------- 19. 57 19. 57 19. 57 19. 59 19. 59 20. 29 20. 58 21. 05 21. 28 21. 28 21. 28 21. 28 hl 
Heating oil: Fuel oil No. 2._...-------_---.------- 13. 27 13. 90 13. 70 12. 76 12. 53 12. 49 12. 57 12. 90 13. 04 13. 04 13. 06 12. 71 fr 

Philadelphia, Pa.: bg 
Anthracite: . > 
Stove. _._---_---_.-------.-.------ ++. ------ 17.95 17. 95 17. 95 17. 95 17.95 18. 18 18. 18 19. 50 19. 50 19. 50 19. 50 19. 50 Q 
Buckwheat No. 1. ..--.------.-------_-.-.------ 12. 82 12. 82 12. 82 12. 82 12. 82 12. 82 12. 82 13. 75 13. 75 13. 75 13. 75 13. 75 = 

Coke, Nut- woo tn nnn nn nen nnn nnn nnn 18. 38 18. 25 18. 25 18. 25 18, 25 19. 25 19. 25 20. 25 20. 25 20. 25 20. 25 20. 25 by 
Heating oil: Fuel oil No. 2....----..-_-----.--..-- 11. 76 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 12. 00 

Portland, Maine: 
Anthracite: 

Stove....--..---.-..----------------~------------ 19. 52 19. 60 19. 60 19. 36 19. 28 19.86 | 19.98 20. 89 21. 49 21. 49 21. 49 21. 54 
Buckwheat No. 1_..-------.---..--.------.--.-- 14. 58 14. 65 14. 65 14. 50 14. 38 14. 68 14. 72 15.12 15. 88 15. 88 15. 88 15. 88 

Coke, Egg - wo wenn nnn nn none n-ne nen e 18. 87 18. 93 18. 93 18. 69 18. 59 19. 05 19, 24 20. 16 20. 78 20. 63 20. 63 20. 63 
Heating oil: Fuel oil No. 2_.._..--_----------.--- 12. 28 12. 28 12. 28 11. 54 11. 54 11. 54 11. 56 11. 76 12. 30 12. 36 12. 46 12. 30 

Washington, D. C.: 
Anthracite: 

Stove....--....---------..~. ---- ------------------ 17.85 | 17. 85 17. 85 17. 85 17. 94 18. 08 18. 20 19. 32 19. 42 19. 42 19. 42 19. 42 
Buckwheat No. 1.- 2 enon none e anne n+ +5 2+ oe 13.19 13.19 13.19 13.19 13. 29 13. 29 13. 29 13. 82 13. 98 13. 98 13. 98 13. 98 Od 

Bituminous coal, low-volatile Stove___....-___--_- 15. 16 15. 34 15. 34 15. 34 15. 78 15. 78 16. 38 16. 38 16. 45 16. 45 16. 45 16. 45 ore 
Heating oil: Fuel ofl No. 2._...--.-__.-_____.____.-- 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 50 12. 30 a] 

1 Compiled from reports of Bureau of Labor Statistics. Prices are as of the 15th of each month. Data are preliminary. 
2 Includes 2-percent sales tax. 8 Includes 1-percent sales tax 4 Commercial.
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EMPLOYMENT | 

The average number of men employed in the Pennsylvania anthra- 
cite industry in 1948 totaled 76,215, a decline of 3 percent from the 
number employed in 1947. The men worked an average of 265 days, 
and the average annual output per man was 745 net tons, a slight 
increase over the annual per man output of 720 tons in 1947. Of the 
total employees, 54 percent were employed in operations in the Wyom- 
ing region, 17 percent in the Lehigh, and 29 percent in the Schuylkill 

| region. 
Data on employment, as shown in this study, do not include workers 

employed in “‘bootleg” coal-mining operations, conducted principally 
in the Schuykill region. According to the Anthracite Committee, 
2,617 men were working 772 “‘bootleg” holes in March 1949. Although 
these workers are not included in the employment data, the coal pro- 
duced by some (544,475 net tons in 1948) was purchased by the recog- 
nized industry for preparation and shipment to market, and the coal 
so purchased is included in the production tables of this chapter. | 
Complete employment data on the “bootleg” holes from which this 
coal was produced are not available. Therefore, the purchased coal 
was deducted from the total tonnage reported by the operators and the 
resulting net production was then used to calculate the output per 
man per day. Although it is true that men employed at preparation 
plants of the recognized companies were engaged part time in the prep- 
aration of this purchased coal for market, the omission of such time 
will not detract materially from the validity of the per-ton figure ob- 
tained. See tables 29 and 30 for details on labor statistics.
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TABLE 29.—Men employed and days worked at operations producing Pennsyl- 
vania anthracite in 1948, by regions ! 

{Includes operations of strip contractors] 
ee ne ne reece Te ea SSS SSS SSS 

Average number of men employed | 
| A veer- 

age Aver- 
Underground Surface num age 

| er tons 
Region of Man-days per 

7 Miners| . In Grand| days F | man 
and Total | In | prep- Total | total | plant per 
their | Other | under-| strip | ara- | Other| sur- oper- day 
labor- ground] pits | tion face ated 

ers plant . 

Lehigh: | 
Breaker. .....-.._| 4,862 | 3,168 | 8, 030 /1, 691 753 | 2,039 | 4,483 |12, 513 254 | 3,182, 346 | 2 2.86 
Washery 3... . 2-22}. 2) 22} 41 61 102 | 102 224 22,810 | 13. 64 
Dredge.....--..._|-------]-.----_{2..-2-_}_--- 10 6 16 16 184 2,942 | 18.45 

- Total Lehigh___| 4,862 | 3,168 | 8,030 /1, 691 804 | 2,106 | 4,601 |12, 631 254 3, 208, 098 | 2 2,95 

Schuylkill: 7 
Breaker-_._....--.| 7,502 | 4,467 |11, 969 |3,968 |2,037 | 3,681 | 9,686 |2r, 655 247 | 5,338,131 | 23.53 
Washery 3... ...../-. 2222] 2 |e 51 96 196 343 343 235 80,697 | 8.97 
Dredge._.....--..|..-.-_}-----_}-_|____-_} 159 271 430 430 233 100,000 | 9.21 

Total Schuyl- 
kill.__....____| 7, 502 | 4,467 |11, 969 |4,019 |2,292 | 4,148 |10, 459 |22, 428 246 | 5,518, 828 | 23.72 

Wyoming: | | 
Breaker. --....--_|20, 735 |10, 802 |31, 537 |1, 284 |1,881 | 6,128 | 9,293 /40, 830 278 |11, 369, 804 2. 27 

, Washery 3_....-..}-.2----] 222] e 11. 84 101 196 196 199 39, 067 | 18.42 
Dredge__....----.]--.----|--..--.|-------]_---.- 4 3 7 7} 140 980 | 12.73 

Total Wyoming_/20, 735 |10, 802 {31, 537 |1, 295 |1,969 | 6,232 | 9,496 |41, 033 278 |11, 409, 851 2. 33 

Total, excluding Sul- | 
livan County: 

Breaker. - ._......|33, 099 |18, 437 |51, 586 |6,943 /4,671 {11,848 |23, 462 [74,998 265 |19, 890, 281 | 2 2.70 
Washery 3_._.-.-_/-..----]...-2-_|--.-- 62 221 358 641 641 222 142, 574 | 12.31 
Dredge._....-..-.}--.--..|_-.---_]--.---_]_.--..| 173 280 453 453 229 103, 922 9, 51 

Total_____..--_/33, 099 |18, 437 |51, 536 |7,005 {5,065 |12,486 |24, 556 |76,092 | 265 |20,136,777 | 2 2.81 
Sullivan County. -.-- 68 25 93 j-.-.-. 22 8 30 123 240 29, 520 2.11 . 

Grand total_ __.|/33, 167 |18, 462 |51, 629 |7,005 |5,087 |12,494 |24, 586 |76, 215 265 |20, 166, 297 | 2 2.81 

1 Men employed in “bootleg’’ operations excluded. 
2 Output per man per day calculated on legitimate tonnages only; ‘“‘bootleg’’ purchases excluded. 
3 Represents washeries for which both production and employment Were separately reported. 

TABLE 30.—Men employed at operations producing Pennsylvania anthracite, 
1947-48, by counties 

[Includes operations of strip contractors] 

County 1947 1948 County 1947 1948 

Berks, Lancaster, Lebanon, Northumberland......--.-.......| 6,380 5, 977 
Northampton, and Snyder! _.- 149 148 || Schuylkill..._---.--...-..____..-_| 18,010 | 17, 261 

Carbon-___----__---------_..-___--] 5, 163 4,812 |} Sullivan-... 2-2 115 123 
Columbia_.__.___.--..--.--.-_.---| 2,110 2,118 || Susquehanna and Wayne-._.-__..- 54 43 
Dauphin__..______-_----- 384 213 ——_—— |-___——— 
Lackawanna....._....--.-..------| 12,198 | 11, 707 Total........-.-...........| 78,600 | 76,215 
Luzerne. .- ._.--.-------.---__----| 34,037 | 33, 813 

4 Counties producing dredge coal only.
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MINING METHODS AND EQUIPMENT 

Mechanical Loading.—The quantity of anthracite loaded mechani- 
cally underground in 1948 totaled 15,742,368 tons, a decline of 2 

| percent from that of 1947. Virtually all of the decreases took place 
in the Western Middle and Southern fields, as slight increases are 
shown for the Northern and Eastern Middle fields. The relatively 
flat coal seams of the Northern fields are more adaptable to present-day 
mechanical loading methods than the sharply pitching seams in the 
other three fields, and for this reason 86 percent of the total tonnage 
mechanically loaded underground was produced in the former field 
whereas only 14 percent was produced in the other fields. Mechani- 
cally loaded coal accounted for 42 percent of the total underground 
production in 1948; coal loaded by hand comprised 58 percent. De- 
tails on anthracite loaded mechanically underground are given in 
tables 31 to 33. 

The trend in underground mechanical-loading, hand-loading, and 
in stripping in the Pennsylvania anthracite regions, 1928-48, is illus- 
trated graphically in figure 2. - 
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_ FIGURE 2,—Relative trend of mechanical-loading, hand-loading, and stripping of Pennsylvania anthra- 
cite, 1928-48. 

TABLE 31.—Pennsylvania anthracite loaded mechanically underground, 1947-48, 
by fields, in net tons 

Hand-loaded f n-| Total mechanicall wield Scraper loaders ! Pit-car loaders veyors, all types? loaded underground 

1947 1948 1947 1948 1947 1948 1947 1948 

Northern.____.--_|2, 143, 164 |2, 394,262 | 336,303 | 87, 219 |10, 960, 358 |11, 096, 707 |13, 439, 825 |13, 578, 188 
Eastern Middle...| 92,773 | 114, 481 26,648 | 101,351 ; 3 501, 194 406, 148 620, 615 621, 980 
Western Middle...| 249,614 | 257,074 | 87,954 | 55,161 | 1,141,231 | 900,116 | 1,478, 799 | 1, 212, 351 

- Southern..._---- 18, 056 16, 020 8, 000 15, 542 488, 716 298, 287 514, 772 329, 849 

Total_-..---|2, 503, 607 |2, 781, 837 | 458,905 | 259, 273 |13, 091, 499 |12, 701, 258 |16, 054, 011 |15, 742, 368 

1 Includes mobile loaders. 
2 Shaker chutes, etc., including those equipped with duckbills. 
3 Revised figure.
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TABLE 32.—Pennsylvania anthracite loaded mechanically underground, 1944-48 — 

{SS sa Ss is phen sevusnunsntesag 

. Conveyors and pit-} Total loaded me- Scrapers Mobile loaders car loaders ! chanically 

Year N N N N 
um- um- um- um- 

Net tons Net tons Net tons Net tons 
ber of loaded ber of loaded ber. of loaded ber. of loaded 

1944... 491 } 2, 811.824 12 69,837 | 2,807 | 12,093,485 ; 3,310 | 14,975, 146 
1945... -------------- 548 | 2, 747, 254 20 146, 209 | 3,006 | 11,034,492 | 3,574 | 13, 927, 955 
1946-.---------------| 564} 2,714) 051 27 81, 545 | 3,233 | 12° 923,566 | 3,824] 15,619, 162 
1947..__--.----------| 594] 2,371,370 25 182,237 | 3,457 | 13,550,404 | 4,076] 16,054, 011 
1948. .-------------- 643 | 2, 721, 180 19 60, 657 | 3, 562 | 12,960,531 | 4,224 | 15, 742, 868 

a a 

1 Includes duckbills and other self-loading conveyors. 

TABLE 33.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927—48 

[Mechanical] loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 
een nee RR TS eS SSS SSS Sr er SD 

Net tons Index numbers: 1937=100 

Year Mechanical Mechanical | | echanica, €cnanica. . os Hand . + Hand loading Stripping : loading Strippin. ° 
underground loading | underground ping | loading 

1927... ---a-------| 1:2, 228,281 | 2,158,156 | 71, 434, 537 20 38 224 
1928__-..--.--...---------| 1 2,351,074 | 2,422,924 | 67, 373, 788 22 43 211 
1929..___...__--.---------| 3,470,158 | 1, 911,766 | 66, 493, 690 32 34 209 
1930...--..------.---------| 4, 467, 750 } 2, 536, 288 | 60, 458, 344 42 45 190 
1931____-.----.-----------.| 4,384,780 | 3,813,237 | 49, 074, 722 41 67 154 
1932.__.......--.----------| 5, 433,340 | 3, 980,973 | 38, 400, 820 51 70 120 
1933_.-..-.---------.------| 6, 557, 267 | 4, 932, 069 | 34, 474, 844 61 87 108 
1934__________.-...---.| 9, 284, 486 | 5, 798,138 | 39, 290, 255 87 102 123 
1985_...---.-.----------_- 9, 279,057 | 5,187,072 | 34, 503, 819 87 91 108 
1936....--------.----------| 10, 827,946 | 6, 203, 267 | 33, 898, 560 101 109 106 
1937_..-__.--------.-------| 10, 683, 837 | 5, 696,018 | 31, 882, 514 100 100 100 
1938__._..---------..------| 10, 151, 669 | 5,095, 341 | 27, 990, 628 95 89 88 
— 11, 773, 833 | 5, 486,479 | 30, 797, 715 110 96 97 

1940_..------------:-.-.| 12, 326,000 | 6, 352, 700 | 29, 190, 837 115 112 92 
1941 TTT] 13} 441; 987 | 7, 316,574 | 30, 435, 277 126 128 95 
1949. 0 TTT" | 14) 741 459 | 9,070, 933 | 30, 495, 240 138 159 96 
1943_.___.____..-.------.] 14, 745, 793 | 8,989, 387 | 27, 990, 005 138 158 88 
1944.0 TTT"! 14 975, 146 | 10, 953, 030 | 26, 800, 270 140 192 84 
1945..__.--____..-......-..| 18, 927,955 | 10,056,325 | 20, 957, 744 130 177 66 
1946_..----.-_-.__---.----.| 15, 619, 162 | 12, 858,930 | 22, 465, 295 146 226 70 
1947__._.__-.-------------.| 16,054,011 | 12, 603, 545 | 20, 909, 101 150 221 66 
1948.______._-.---.------| 15, 742, 368 | 13, 352, 874 | 21, 432; 923 147 234 67 

1 As reported by Commonwealth of Pennsylvania, Department of Mines. 

Strip-Pit Operations.—Strip-pit activities throughout the anthracite 
region have expanded greatly since 1940, reaching a peak production 
in 1948 of 13,352,874 tons (26 percent of the total fresh-mined out- 
put), a gain of 6 percent over 1947. The Lehigh and Schuylkill re- 
gions are the scenes of the largest strip-pit operations in the anthracite 
fields, having supplied 80 percent of the total 1948 strip-pit output, | 
the Wyoming region supplying the remaining 20 percent. The high 
proportionate tonnage obtained by stripping in the Lehigh and 
Schuylkill regions is due largely to the relative ease of mining thick- 
bed outcrops, whereas the beds in the Wyoming region are thinner, 
limiting the quantity of coal recoverable by strip-pit operations. 
Draglines are used extensively in removing overburden and, at some
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pits, in loading coal. Details of strip-pit operations are given in 
tables 34 and 35. Figure 3 illustrates graphically the production of 
anthracite from strip pits, by regions, 1928-48. 
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FIGURE 3.—Pennsylvannia anthracite mined from strip pits, by regions, 1928-48. . 

TABLE 34.—Relative growth of Pennsylvania anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1944-48 

Net tons percent of, Number of Average 
ined. by total that one od. of days 
stripping | was stripped| POY worked 

1915... eee ee 1, 121, 603 (4) (*) (1) 
1920__...------_-..-----~-----------~----- +--+ 2, 054, 441 2.5 (4) (1) 
1925... e+e 1, 578, 478 2.7 (4) (4) 
1980_._-..-..----_.---------~+--------- +e 2, 536, 288 3.7 (1) (1) 
1944... ----| 10, 958, 080 20.8 5, 595 246 
1945__.- eee 10, 056, 325 22. 4 5, 314 238 
1946_._____..----.--- ++ - ee 12, 858, 930 25.2 6, 152 252 
1947____. eee eee 12, 608, 545 25.4 7, 264 242 

1948: 
Lehigh region...----.--._-_---_----------___-_- 2, 990, 851 34. 7 1, 691 261 
Schuylkill region.____.-.-..----------..---..._.|_ 7, 758, 109 47.3 4,019 258 
Wyoming region---__-------------------------.. 2, 603, 914 10. 2 1, 295 267 

Total 2._--....-------------------------------| 18,352, 874 26.5 7, 005 260 

1 Data not available. i, ; 
2 No production by stripping in Sullivan County in 1948.
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TABLE 35.—Power shovels and draglines used in stripping Pennsylvania anthra- 
cite, by type of power, 1946—48 

a, 
1946 1947 1948 

Type of power Number | Num: Number | Num: Number | Num: 
of power her of Total | of power ber of Total | of power ber of Total 
shovels ‘ines shovels Mines shovels lings 

Gasoline.......-------| 68 20 88 75 23 98 65 8 73 
Electric.__-_---------- 33 44 77 47 46 93 54 46 100 

Diesel..._------------ 155 | 254| 409 158 | 256] 414 182 | 256 438 
All other__-.---------- 6 |_------- 6 4 |. 4 3 |_--- 3 

Total__...------ 262| 318] 580 284 | 325 | 609 304 | 310 614 
ee rere ere ee eee reer eee eee reer ene ee eee reer en arene ET 

Cutting Machines.—The quantity of anthracite cut by machines 
declined from 1,209,983 tons in 1947 to 1,016,757 tons in 1948. The 
number of cutting machines in use in 1948 were 177 ‘“‘permissible”’ 
and 28 “all other types,’’ compared with 184 “permissible” and 27 
“all other types” in 1947. | 

Dredge Coal.—Dredging anthracite from the rivers and creeks is an 
important industry to many operators along the banks of the streams 
that drain the anthracite region. The output of anthracite from this 
source of mining reached a peak of 1,517,563 tons in 1941, and de- 
clined to 988,004 tons by 1948. Most of the coal drained from the 
streams is Buckwheat No. 3, and smaller sizes used principally for 
industrial purposes at points relatively near the streams from which 
the coal is dredged. Details on river coal production are shown in 
tables 36 and 37. | 

TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-48, by rivers 
| (including tributaries) 

SR eee eee eee ee eee earner ee eraser eee eee reer TY 

| Net tons | Value 

TT 

Year . . Susque- Lehigh | Schuylkill Average 
River River hanna Total Total | ‘per ton 

a 107, 788 
1910_..---.-------------------- 102, 858 
1911___--._---.---------------- 106, 005 ! (1) (1) 
1912._.----------------------- 96, 009 
1913___.-----------------—--- 150, 064 
1914..------------------------- 115, 257 
1915_--------------------------|| () Q) (1) 138,421 | $100, 744 $0. 73 
1916__.-.-.-------------=----—- 160,507 | 110,831 69 
1917__.------------=-----ane = 170,672 | 206, 754 1,21 
1918...------------------------ 282,930 | 366, 565 1.30 
1919..--------------=--=------ 693,093 | 868, 746 1. 25 
1920_.--_-.---.-----------=- == 740,453 | 862, 296 1.16 
1921_..---.-------------------- 623,329 | 650, 654 1.04 
1922___-------------------=-- 904,108 | 989, 709 1.09 

Total, 1909-22?.....----|  @ () Q) 4,391, 489 | # 4, 156, 299 1.12 
———— | | | | P| 

1993___------------------------| 106,092] 97,254 | 753,022 | 956,368 | 811, 065 85 
1924._-------.----------------| 80,301 74,359 | 670,734 | 825,304] 681, 181 83 
1995..------------------------| 99,614} 173,639 | 742,455 | 1,015,708 | 929, 292 91 
1926.__...-.....-..-----...---| 58,544 | 131,654 | 724,566 | 914,764 | 828,398 ‘91 
1997__.-.-----------.---------| «85,177 | 127,705 | 758,935 | 971,817 | 794,807 82 
1998.--..--.--.--.-----.----| 89,304} 157,449 | 696,648 | 943,401 | 821, 530 87 
1929__------------.----------| 87,241 | 133,720 | 495,983 | 716,944 | 626, 187 187 

See footnotes at end of table. 

883326—50——26
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TABLE 36.—Pennsylvania anthracite produced by dredges, 1909-48, by rivers 
(including tributaries)—Continued 

ee 

Net tons Value . 

Year Lehigh | Schuylkill | Susaue- | Average 
River River panna Total Total per ton | 

1930___.-_.---..--.------------| 60,219 | 138,236 | 444,836 | 643,201 | $588, 268 $0. 84 1931____._..-.--.-.--.--.----.| 33, 014 90,855 | 334,881 | 458,750) 379, 682 183 1932.00 | 42,091 | 105,990 | 331,969 | 480,050 | 445,799 93 1983___-22oo ooo ----| 61,083 | 106,004 | 381,837 | 538,924] 452° 153 | 84 1984.22 222i | 9846 | =~ 100,873 | 459,961 | 652,180 | 636,038 98 
1935__...-.-----.--.--------.| 78, 578 73,326 | 438,563 | 590,467 | 517,304 88 1936___.......-..------.---.|_ 63,327 31,669 | 451,688 | 546,684 | 581) 679 1.06 1937_..-__.._.-..---.-----] 395, 065 (3) 665,409 | 760,474 | 842, 052 1.11 1938. | 8.198) 459 (3) 447,572 | 571,024} 570, 879 1.00 1939] 62, 134 67,539 | 574,187 | 703,860 | 746,000 1. 06 
1940______.--.----------------| 378, 947 (3) 863,997 | 942,944 | 1,097,000 1.16 19410 | 47,888 | 396, 522 | 1,073,203 | 1,517,563 | 1/839) 784 1.21 1942.0 9,385 | 268,919 | 1,006,729 | 1,285,033 | 1/478, 719 1.15 1943... | 87,452 | 342,815 | "954,470 | 1,334) 737 | 12972 77 1. 48 1944.00} 40,894 | 494371 | 837,472 | 1,372) 737 | 2) 084) 431 1. 52 
1945___...--..-_-------] 41,409 | 366,161 | 797,656 | 1,205,226 | 1,924, 148 1.60 1946... | 87441 | 247,757} 847,196 | 1 132,394 | 2) 091" 324 1. 85 1947.0 | 46,478. | 1587102 | 1,015,126 | 1,219,706 | 2) 480, 068 2.03 1948.0} ga) 284 67,871 | 865,849 | "988/004 | 2) 201, 752 2. 32 

Total, 1923-48__..___.___| 31, 700, 710 | 33, 952, 790 | 17, 634, 944 | 23, 288, 444 | 28, 462, 017 1.22 
_ Grand total..-------| (1) (1) 27, 679, 933 (1) (1) 
meee 

1 Data not available. — 
2 Figures for value cover 1915-22. . 
3 Schuylkill included with Lehigh in 1937, 1938, and 1940. 

| TABLE 37.—Pennsylvania anthracite produced by dredges in 1948, by rivers 
eee 

| 
Value 

River (including tributaries) Net tons |[—————__-_———_ 

Total Average 

Lehigh.___._--_-----------------neenene eee eneene-ne-e--| 54, 284 | $113, 601 $2. 09 Schuylkill. _ ooo 871 | "166" 708 2, 46 
Susquehanna. .---------------.------- ee 865, 849 | 2,011, 443 2.32 

| Total...._.----_-----------------a-neneeneen-eneen----------| 988,004 | 2, 291, 752 2, 32 
eee 

FOREIGN TRADE * 

Although shipments of Pennsylvania anthracite to foreign countries 
in 1948 declined 22 percent from the all-time record established in 1947, 
the total (6,675,914 net tons) was the highest for any year except 1947. 
Canada and Europe received virtually all of the tonnage—4,931,918 
and 1,692,967 net tons, respectively. Because of the unusually mild 
weather in Canada during the last 3 months of 1948, consumption was 
considerably below normal, and this no doubt will be reflected in the 
quantity imported from the United States in 1949. Production of coal 
in European countries has been increasing considerably; as a conse- 
quence, exports of anthracite to Europe probably will show a decline 
in 1949. Statistics on United States imports and exports are shown in 
tables 38 and 39. 

3 Higures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. ,
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TABLE 38.—Anthracite exported from the United States, 1947-48, by countries 
and customs districts, in net tons 

{U. S. Department of Commerce] 

Country 1947 1948 Customs district 1947 1948 

North America: North Atlantic: 
Bermuda_......---.------ 557 130 Maine and New Hamp- 
Canada...__........._._-|4, 470, 034 | 4, 931, 918 shire_..-.----.2.---.....| 42, 365 31, 942 
Mexico. ..-...--.--2 8, 988 11, 681 Massachusetts. -...._.-._- 38 {-----_--__ 
Newfoundland and Lab- New York~.....-.-.-.-...| 787, 549 231, 386 

rador..-.-....-. 2 7, 880 1, 675 Philadelphia... ....._..__|2, 738, 308 | 1, 472, 406 
West Indies: Rhode Island._-._...-___. 3, 930 j---..---__ 

British... ___. 787 26 || South Atlantic: 
Cuba...-..----- 22 -.| 28, 794 3, 522 Maryland.__.......__......| 511, 904 10, 261 

Other North America. ..- 40 |-----.---- Puerto Rico_...-..-.--___ 10 |-.-.------ 
South America: South Carolina_......__- i 

Argentina...--..2..20 25, 405 |--..--_-__ Virginia. ...0.2.2 22 2, 150 20 
Bolivia_....-.--...-.-.._- 53 |.--....--. || Gulf Coast: 
Brazil. ...-------...22-. 901 50 Florida__...--.-.---.--__- 47 6 
Chile... 575 78 Galveston.....-.----____ § J... --- 
Surinam..._.....-- ~~. 570 |..-.-..--- Mobile... ...-.-..------ 570 |----..... 
Other South America____- 6 |---.--.--- New Orleans. -_.-.-...___ 125 6 

Europe: Mexican border: 
Belgium-Luxembourg. . __/1, 367, 636 209, 400 Arizona... ..-------..-..2- 23 47 
Denmark.....-...-..-....| 40, 550 |.--..__-_. El] Paso. .......-------_-. 13 8 
France. ...---.--...--__-_|1, 404, 785 | 1, 425, 322 Laredo. ..--...-.-..--___- A 
Treland__....-..--...--.2- 9,177 20 || Pacific Coast: 
Italy...........---.---...| 157, 945 53, 386 Alaska... 2-2-2 55 10 
Netherlands..............| 41, 907 4, 839 San Diego._---.--..--_... 45 3 
Norway...-.--.----..----| 201, 135 |--..-.--.- Washington.....---..--_. 93 16, 433 
Portugal__..._.-..-.----. 2, 464 |_.._______ || Northern border: 
Sweden. -....----------...| 577,999 |---------- Buffalo_._..-.....-...-___|2, 639, 285 | 2, 968, 582 
Switzerland__.._..........] 114, 851 |----__--_- Dakota.._.---------.---.. 4, 383 4,412 
Other Europe. ...----.-.. 14 {.---L Duluth and Superior -_--_-- 8, 557 7, 984 

Asia: Michigan .....-__---.--... 1, 454 30, 037 
China. ..-.2.22.222 ee 286 18 Montana and Idaho. --__._|.--.-__-_- 4, 296 
Japan....-.....---.22- | 30, 820 Ohio... 2.2222. 6, 197 12, 523 
Malaya, Federation of....| 10,044 }-...-.-.__ Rochester. ..-.--..-.---..} 153,115 126, 683 
Palestine and ‘Trans- St. Lawrence.........-___./1, 608, 294 | 1, 725, 344 
Joydan. ow eee eee ene 28, 369 |_--.-_---- Vermont... ...-.------2-__ 1, 471 2, 705 

Other Asia_...-..--...._. 100 168 —_——__|—_- 
Africa: | Total......_-...._..____|8, 509, 995 |! 6,675, 914 

Belgian Congo--......-..- 2, 448 2, 859 
Egypt_.....----.--...---.| 10, 640 j-----..._- 
Other Africa_........-.... 55 2 

Total.................._|8, 509, 995 | 6, 675, 914 

1 Includes 30,820 tons shipped on vessels operated by the U. S. Army or Navy. 

TABLE 39.—Anthracite imported for consumption in the United States, 1947-48, 
by countries and customs districts, in net tons 

[U. S. Department of Commerce} 

Country 1947 1948 Customs district 1947 1948 

Argentina... ..--.-.--..--.-_]..----.-.-- 1 || Laredo_._..------------.--. 50 |--..---. 
Canada__._...--.---....------| 10, 293 144 |} Maryland______..---- 22} 800 
Chile. ....._.------.---------- 7 |-----------|| Montana and Idaho.---......| 10, 293 |----..-___ 
Mexico_........-----.-- 8. 50 |--..-...-..|| New York. ...-..-...-.--.--- 7 1 
United Kingdom. .-...--..__|_-.---.-_- 800 || Washington. _..--....-.----__]----2 2 144 

Total_..--.-.---.----_.- 10, 350 945 Total. ..---2222-2- 22. 10, 350 945 

The production of coal in Canada totaled 18,406,938 net tons in 
1948, a gain of approximately 16 percent over the 1947 output. Al- 
though all of the coal-producing Provinces shared in the increased 
output, Nova Scotia accounted for 91 percent of the gain and 35 
percent of the total coal production in 1948. Coal and coke statistics 
for Canada are shown in tables 40 and 41.



396 . MINERALS YEARBOOK, 1948 

TABLE 40.—Coal and coke production and foreign trade of Canada, 1947-48, in 
thousands of net tons ! 

Coal 

Bitumi a Coke from coal 
‘ ituminous an . es 

Anthracite subbituminous Lignite Total 

1947 | 1948 1947 1948 1947 | 1948 1947 1948 1947 | 1948 

Production._.-._.-.___-_.|-----..|_.--.--| 14, 298 | 16,821 | 1,571 | 1,586 | 15,869 | 18,407 | 3,501 | 3,946 
Imports..._.-_-___....__-....| 4,464 | 5,143 | 26,100 | 25,907 |......_}_---...| 30, 564 | 31,050 563 562 
Exports__.______--.---___]----.._]----..- 706 | 1,263 8 10 714 | 1,273 107 167 

Available for con- 
sumption....-.| 4,464 | 5,143 | 39,692 | 41,465 | 1,563 | 1,576 | 45,719 | 48,184 | 3,957 | 4,341 

1948 Monthly Coal and Coke Statistics for Canada, December 1948. Production data revised through May 

TABLE 41.—Canadian coal production, 1947-48, by Provinces and by kinds, in 
net tons ! 

Bituminous Subbituminous Lignite Total 

Province OF OO [ eS Vs ene 

1947 1948 1947 1948 1947 1948 1947 1948 

Alberta........_.......__| 4, 835, 371| 4, 917, 371/3, 235, 059/3, 175, 304/._-...--_|/_--..___..| 8, 070, 430] 8, 092, 675 
British Columbia._....__| 1, 763, 899} 1, 777, 632)......--.|----..-..|--------_|----.-...| 1, 763, 899) 1, 777, 632 
New Brunswick._-_.-.-- 345, 194 520, 155}----.---_|--.-----_]---------|----~---- 345, 194 520, 155 
Nova Scotia_......._....| 4,118, 196} 6, 430, 943]-.....--_]--..._.-_].--_.---_|---..--._] 4, 118, 196} 6, 430, 943 
Saskatchewan. _-.....-..}.---..---_]-----_---_ |---| --- 1, 571, 147]1, 585, 533] 1, 571, 147} 1, 585, 533 

Total. ._----_.---~.|11, 062, 660/13, 646, 101/3, 235, 059/38, 175, 304/1, 571, 147/1, 585, 533/15, 868, 866/18, 406, 938 

1 Monthly Coal and Coke Statistics for Canada, December 1948. Figures revised through May 1948. 

The total production of anthracite throughout the world has been 
increasing consistently since 1945, the United States being the largest 
producer. Available data on world production, by countries, for 
1943-48 are given in table 42. 

TABLE 42.—World production of anthracite, in metric tons, 1943-48 ! 

Country ! 1943 1944 1945 1946 1947 1948 

China 2... (3) (3) 1, 451, 000 757, 114 878, 062 (3) 
France._.--.--.---.-.--..---___] 8, 205,000 | 4,964,000 | 6,611,458 | 8,313, 230 (3) () 
Indochina, French_...._.______ 954, 500 499, 400 217, 700 261, 696 247,777 340, 315 
Treland...----------- 123, 387 130, 198 123, 468 122, 886 121, 824 180, 000 
Italy_..----.------.------------ 122, 075 59, 028 53, 446 104, 989 115, 731 4 80, 000 
Korea_.-..--.------..-.._.._.._| 4,157,101 4, 530, 262 673, 796 | 41,071, 800 | 4 1, 815, 200 5 699, 234 
Morocco, French_._.___-_--___- 102, 290 134, 400 178, 600 221, 750 268, 500 290, 300 
New Zealand--....-.-..--______ (3) ~() 2, 571 2, 308 1, 682 1, 773 
Peru_.._..-----------. 2 22, 716 14, 545 36, 848 82, 089 82, 045 45, 969 
Portugal §------- 368, 321 389, 638 436, 117 379, 526 377, 000 386, 763 
Rumania. ..---------.--..- --- 21, 476 12, 000 17, 000 15, 994 23, 779 (3) 
Spain_.....-..----.--.----.----] 1,151, 762 1, 516, 035 1, 529, 532 1, 457, 529 1, 411, 355 1, 421, 685 : 
Switzerland__..-.--.-...______- 104, 150 51, 232 101, 993 74, 544 15, 066 (3) 
United Kingdom. -__.--...-._.| 4,196, 671 3, 652, 881 3, 213, 405 | 3, 582, 084 (3) (8) 
United States (Pennsylvania)_| 55,014,679 | 57,788, 602 | 49, 834,944 | 54,890,625 | 51, 881,632 | 51, 836, 218 

Total (estimate) -.-..-._.|116, 414, 000 {112, 550, 000 |103, 622, 000 |117, 466, 000 |118, 908, 000 /120, 815, 000 

a 
1 In addition to countries listed, Belgium, Bulgaria, Germany, Japan, and U.S.S. R. produce anthracite 

but data of output are not available. Estimates by author of chapter included in total. 
2 Excludes Kwantung Peninsula. ; 
3 Data not available; estimate by author of chapter included in total. 
4 Estimate. 
§’ South Korea only. ; 
6 Quality in doubt; may be bituminous.



Cobalt 

By HUBERT W. DAVIS 

| GENERAL SUMMARY 

ONSUMPTION of cobalt in the United States exceeded 5,000,000 
C pounds for the first time in 1948 and was 21 percent more than | 

in 1947. Usage of cobalt for all important purposes was larger 
than in 1947. However, permanent-magnet alloys and high-tempera- 
ture alloys continued to lead in the postwar demand for cobalt; these _ 
two outlets accounted for 40 percent of the total quantity of cobalt | 
consumed in 1948. Despite the much greater demand for cobalt in 
1948, supplies substantially exceeded industry requirements, chiefly 
because of the record output of 4,322 metric tons from Belgian 
Congo ores. 

Sales of cobalt metal in the United States were 36 percent greater 
in 1948 than in 1947; sales to industry were 17 percent larger, but 
those to the national strategic stock pile were 60 percent greater. 
The metal was supplied chiefly by imports but partly by withdrawals 
from suppliers’ stocks and by production in the United States. 
Imports and domestic production of metal declined 13 and 6 percent, 
respectively, in 1948 from 1947, and suppliers’ stocks in the United 
States dropped 45 percent. 

The demand for cobalt oxide was also greater in 1948 than in 1947, 
chiefly because of greater use in ground-coat frit for porcelain enamel 
and pigments. Despite a 69-percent gain in output of oxide in the 
United States, it was inadequate for requirements. The deficit was 
met by imports, which were 5 percent greater. 

Production of cobalt hydrate, salts, and driers and shipments of 
hydrate were smaller in 1948 than in 1947, but sales of salts and driers 
were larger. 

The bulk of the cobalt metal, oxide, hydrate, and other cobalt 
products sold in the United States is made from crude cobalt (alloy) 
produced in the Belgian Congo. Imports of alloy from Belgian 
Congo were 33 percent more in 1948 than in 1947. Some of the 
cobalt products sold are made from domestic and Canadian ores. 
Output of domestic ore was slightly greater than in 1947, and imports 
of Canadian ore by refiners were up 66 percent. Consumption of 
cobalt alloy and ore was 2 percent larger. 

A noteworthy contribution to the literature on cobalt was made by 
Roland S. Young,! chief research chemist, Rhokana Corp. Ltd., who 

1 Young, R. S., Cobalt: Reinhold Publishing Corp., New York, 1948, 181 pp. 

397
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assembled and reviewed critically existing data and presented certain 
unpublished features and developments which had come within his | 
experience with this metal and its compounds. 

DOMESTIC PRODUCTION 

Despite the fact that the United States is the largest consumer of 
cobalt in the world, only a small part of its requirements has been 
furnished by domestic ore, as is evident from the next table, which 
shows production and shipments through 1946; the Bureau of Mines 

: is not at liberty to publish figures for 1947 and 1948. 

Cobalt ore produced and shipped in the United States through 19461 
rene nnn nnn nL LL AL LE A  peerrnnnaerrventniiaean . 

Produced Shipped from mines 

| Year Gross Cobalt Gross Cobalt 
weight content weight content 

(short tons)} (pounds) |(short tons) (pounds) 

. Previous to 1921 (partly estimated)__-._________________- (2) 730, 000 (2) 730, 000 1921-32 (partly estimated)_..._-..._._..-----.-_2_-____- 93 9, 300 41 5, 000 1933..-.----------------- eee 20 1,160 |_----------__}]--_-___ eee 

| 1936___..------------------- eee 6 526 |.-_-------__]_-_-----_-___ a 24 3,023 |.__---.._-.-| 1... 

: 194022222222 5,048 | 133, 800 4, 500 127, 000 1941__. eee 19, 127 505, 377 20, 031 521, 627 1942... eee 26, 241 735, 335 23, 741 661, 657 1943000002] az t08 | 732 098 28, 541 763, 772 1944... eee 18, 407 828, 515 17, 539 — 556, 687 1945.00] a9? 70 | 1, 0997 654 17,528 | 1, 281, 681 1946.------------- 2 ------------------| 15, 620 518, 378 15, 542 506, 884 

: | (2) 5, 303, 950 | (2) 5, 154, 308 ! el 
1 Bureau of Mines not at liberty to publish figures for 1947 and 1948. 

. 2 Data not available. 

Production of cobalt ore in the United States in 1948 was slightly 
greater than in 1947, but shipments declined. 

The Bethlehem Steel Co. was the only producer of commercial 
cobalt ore in the United States in 1948. The cobalt-bearing material 
(averaging 1.3 percent cobalt in 1948) is contained in the sulfides 
that accompany the magnetite mined at Cornwall, Pa. The cobalt- 
bearing material is shipped to the Pyrites Co., Wilmington, Del., - 
where it is processed to metal and other cobalt products. 

The Sullivan Mining Co., Kellogg, Idaho, continued to recover 
cobalt at its electrolytic zinc plant in 1948 but, as in previous years, 
made no shipments. In 1948 it recovered 140 short tons of residues 
containing 9,962 pounds of cobalt. 
Underground development and exploratory work were continued 

in 1948 at the Blackbird mine near Forney, Idaho, by the Calera Min- 
ing Co., a wholly owned subsidiary of the Howe Sound Co. A devel- 
opment crew of about 35 men was maintained. Underground devel- 
opment comprised 3,120 feet of drifts and crosscuts, 601 feet of raises.
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and 1,248 feet of diamond drilling. A 30-ton pilot mill was con- 

structed and operated for a few months to produce cobalt concentrates 

for test work. The ore carries copper and gold, as well as cobalt. 

According to the Howe Sound Co.: ” 

Research to determine the best process for separating the metals contained in 

_ this complex ore and for refining the cobalt product has been practically concluded. 

Based on results so obtained, design of the necessary plants will be undertaken by 

our organization. Preliminary construction will begin in the summer of 1949 and 

it now seems possible that this work may be completed by the end of 1950. At 

agreement has been made with the Idaho Power Co. to furnish necessary power 

for this project. Mine development and exploration is continuing. 

A summary of the results of Bureau of Mines laboratory and small- 

scale pilot-plant investigations of beneficiation of the Blackbird ore 

has been published.’ 
There was again no commercial production of cobalt in Missouri. : 

However, the St. Louis Smelting & Refining Division of National 

Lead Co., which has been studying the problem of making a successful : 

recovery of separate products of cobalt and nickel, continued this 

investigation in 1948 and reported that the work thus far done indi- 

cated satisfactory technical progress. Investigation will proceed along 

the economic phases of the work. 

| CONSUMPTION 

Refiners or Processors.—Consumption by refiners or processors of 

cobalt contained in alloy and ore was 2,715,605 pounds in 1948, an 

increase of 2 percent over 1947. However, usage of cobalt interme- 

diates by refiners or processors was 20 percent smaller. Of the alloy 

and ore consumed in 1948, much the greater part was utilized in mak- 

ing cobalt metal. The remainder of the alloy and ore and all of the — 

other cobalt raw materials were used in manufacturing the cobalt 

products shown in the accompanying table. 

Cobalt consumed ! by refiners or processors in the United States, 1945-48 
en 

: | Pounds of cobalt 

Cobalt material eS 

1945 1946 1947 1948 

Alloy and ore......--------------eee-e-e-----eee-------]| 4,808, 825 | 2,009,018 | 2,672,901) 2, 715, 605 
Fines and granules........---.-..--..ss..-2.----------| 453, 588 | 499,737 | 528, 544 393, 725 
Rondelles_....-.-.------------------------------------- 64, 872 148, 197 128, 937 107, 520 

Hydrate_....------------------------------------------ 133, 831 128, 740 152, 102 150, 826 

Carbonate......--...-.--s2-cseeseeeseeeseeneeee------] 18, 460 19, 243 6, 904 4, 608 
ot 

1 The fines, granules, rondelles, hydrate, and carbonate consumed originated from alloy and ore; therefore, 

combining alloy and ore with these materials would result in duplication. 

Industrial Consumers.—Consumption of cobalt by industrial con- 

sumers established a new record in 1948; it was 5,049,597 pounds, a 

gain of 21 percent over 1947. Permanent-magnet alloys continued 

2 Howe Sound Co., Annual Report: 1948, p. 3. | 
3 Wells, H. R., and others, Concentration of Copper-Cobalt Ores from the Blackbird District, Lemhi 

County, Idaho: Bureau of Mines Rept. of Investigations 4279, 1948, 21 pp.
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Specified cobalt products! produced and shipped in the United States, 1947-48, 
. in pounds | | 

. Production Shipments 

Product . 
t . Gross Cobalt Gross Cobalt 

, weight content | weight content : 

1947 | | | | Oxide. ...--.-------2---eecee-neneeeeeecceeeeeeeeeee--s-| 825,442 | 298,755 | 815,303 | 221, 278 Hydrate -..--------aeeeeieeeceenecncesceeeeaenn---n-| 460,866 | 182,205 | 452, 316 176, 877 
alts: . 
Acetate. ....-.-_----------- eee ene 191, 200 45, 072 171, 351 40, 453 Carbonate_~........-------_-------------------- 165,108 |* 77, 361 127, 600 59; 451 Sulfate_....-- 2.22222] 499,321 | ro ier | 381’ 652 78, 703 Other. 222222222) 68 751 14, 927 49, 107 11, 348 Driers....----------------------------------------------| 9,792,481 | 597/612 | 9, 6377876 500, 755 

1948 
Oxide___.._.-_.----------------------------------------} 547,393 | 885,774 | 840,270 | - 380, 462 Hydrate. -.---.--2---aeeceeeeecaeceeceeneennenn-nnee| 309,110 | 154,049 | 420, 245 162, 700 
Salts: 

Acetate... ..--2--22-22-22e2eeeeneeee eee ee ee-| 168,095 38,634] 180,605] 42, 321 Carbonate ----.-----------------------------.-------| 117, 212 53, 140 134, 309 61, 077 Sulfate... 22222222] 388, 949 80,407 | 470, 304 98, 060 Other. 2222222} 30} 987 8,082 | 36,306 8, 173 Driers......_.------2-----2---2---2---2-----------------| 9,869,595 | 590, 684 | 10,008, 198 507, 893 

1In addition, cobalt metal (rondelles, granules, fines, and powder) was produced, but the Bureau of 
Mines is not at liberty to publish figures on production and shipments. 

to be the largest single use for cobalt and accounted for 24 percent 
| of the total quantity consumed in 1948; moreover, usage for this | 

purpose was 33 percent greater than in 1947. Each year brings im- 
provements in permanent-magnet alloys and new applications. A 
new method of sintering Alnico 5 permits the design of intricate shapes 

| with higher external energy than was previously possible and allows 
| economical production of small parts, finer grained and less brittle, 

with smooth surfaces and close dimensional tolerances. The new 
sintered material is now being used in relays, meters, fountain pens, 
electronic reproducers, and compasses. The manufacture of perma- 
nent magnets by powder metallurgy has been described.> Among the 
applications for permanent magnets announced in 1948 was a wall- 
type can opener; the magnet is attached to an adjustable arm on the 
side of the can opener, and after the lid is cut off the magnet snaps 
it up and holds it tight until the can is removed.® To eliminate ink- 
stamed pockets and to faciliate closing, a permanent magnet has 
been molded into the cap of a fountain pen to hold the cap firmly in 
place and permit it to be flicked off by the touch of the thumb.’ 
Permanent magnets have improved television; they control electronic 
action and thus eliminate blurring of the television picture. 

The peacetime demand for cobalt-base high-temperature alloys 
continued to expand; as a consequence, the quantity of cobalt utilized 
in cast cobalt-chromium-tungsten alloys was 29 percent greater in 
1948 than in 1947. Moreover, this usage accounted for the second- 

‘ American Metal Market, vol. 55, No. 65, Apr. 6, 1948, p. 2. . 
5 Franks, A. KE. (Indiana Steel Products Co.), Powder Metallurgy as Applied to Permanent Magnets: 

Iron Age, vol. 161, No. 15, Apr. 8, 1948, pp. 82-85. 
6 American Metal Market, vol. 56, No. 1, Jan. 1, 1949, p. 12. 
? Nickel Topics, vol. 1, No. 2, March 1948, p. 4.
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largest quantity or 16 percent of the total cobalt consumed in 1948. 
Informative articles on high-temperature alloys were published.® ® : 

Noteworthy gains in the use of cobalt in high-speed and other steels, 
alloy hard-facing rods and materials, and cemented carbides were also 
recorded in 1948. Utilization of cobalt in ground-coat frit for porcelain 
enamel continued its upward trend but the gain (1 percent) in 1948 
was less than in 1947 and 1946. Similarly, the gain in usage of cobalt 
in pigments was less pronounced than in recent years. 

. Much publicity was given to the testing at four institutions of 
_ radioactive cobalt from an atomic pile for treatment of cancer patients. 

Experiments at the University of California College of Pharmacy were 
reported to show that penicillin action can be greatly increased by the 
presence of cobalt. | | 

Cobalt consumed in the United States, 1946-48, by uses 

Pounds of cobalt 

Use eS 

1946 1947 1948 

Metallic: 
High-speed steel. ...-.------------------------------------ 224, 049 223, 148 289, 391 
Magnet steel. - o-oo oeeccccccccccccccenenen fh 4,403,599 |{ 12228 165, 698 
Permanent magnet alloys.._.-..-_-.-..---_--------------- o_o 894, 924 1, 186, 673 
Other steel.....-.-..-------.--.--.----2---ss--n- ene 201, 949 386, 354 503, 082 
Cast cobalt-chromium-tungsten alloys._-..--------------- 526, 504 642, 452 826, 329 
Alloy hard-facing rods and materials...........-.-----.--- 53, 874 71, 545 116, 313 
Cemented carbides_-....-.-.---..--.--------------------- 45, 100 62, 734 115, 687 
Other metallic.........---.-.-.-.-.----.----.--2------=-- 81, 988 99, 476 115, 255 

Total metallic. _.....-.-.------.------------------------ 2, 597, 003 2, 501, 856 3, 318, 428 

Nonmetallic (exclusive of salts and driers): pf 
Ground-coat frit. ......._-...2--.--..--_----------------- 412, 766 607, 316 613, 745 
Pigments..-..-..-.-.---0-2ss.seese-seseeseseseeneeeeeee 170, 662 207, 928 232,725 
Other nonmetallic__-.-.---------------------------------- 39, 596 51, 439 66, 699 

Total nonmetallic._...-....-.-.-.-.------.-------------- 623, 024 866, 683 913, 169 
Salts and driers: Lacquers, varnishes, paints, inks, pigments, 
enamels, glazes, feed, electroplating, etc, (estimate) _-__-.---- 885, 000 797, 000 818, 000 

Grand total........--..-----.---.----------------------- 4, 105, 027 4, 165, 539 5, 049, 597 
| | 

PRICES 

Since July 1, 1947, the price of cobalt metal (97-99 percent, in kegs 
of 550 pounds) has been $1.65 a pound delivered east of Chicago; and 
for quantities under 100 pounds, $1.72 a pound. The price of oxide 
to ceramic plants was $1.27% a pound. 

FOREIGN TRADE * 

Imports.—Imports of cobalt into the United States established ‘a 
new record in 1948; they were 7 percent greater than in 1947, the 
previous record year. The Belgian Congo continued to be the chief 

§ Grant, N. J., and others, A Summary of Heat-Resistant Alloys from 1,200° to 1,800° F.: Iron Age, vol. 
161, No. 12, Mar. 18, 1948, pp. 73-78; No. 15, Apr. 8, 1948, pp. 75-81; No. 16, Apr. 15, 1948, pp. 84-93. 

* Smith, R. H., Selection of High-Temperature Materials for Gas Turbines: Iron Age, vol. 161, No. 4, 
Jan. 22, 1948, pp. 56-60. 

10 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 0 
Mines, from records of the U. 8S. Department of Commerce.
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source of imports; in 1948 it supplied 3,541,746 pounds of metal and 
4,879,413 pounds of alloy containing 2,179,473 pounds of cobalt. 
Belgium supplied 1,724,725 pounds of metal and 790,300 pounds of 
oxide containing 561,116 pounds of cobalt; both the metal and oxide 
were produced from Belgian Congo alloy. Canada supplied 8,167,545 
pounds of ore containing 870,519 pounds of cobalt, of which 7,054,500 
pounds containing 742,000 pounds of cobalt were imported by the 
United States Government; this ore had been stored at Deloro, 
Ontario, Canada. The United Kingdom furnished 1,374 pounds 
(cross weight) of salts and compounds and 50 pounds of metal. 

Cobalt imported for consumption in the United States, 1944-48, by classes 

[U. S. Department of Commerce] 

Ore? — 

Alloy! (pounds) | |---| 
Year . Pounds 

| Value 
Gross Cobalt Gross Cobalt 

. weight content weight content 

1944.8 ee eee eeeee-e-----| 8, 500,516 | 3,737,000 | 473, 529 61, 123 $53, 434 
1945_..__--.-..------------------------.--| 8,397,145 | 3,616,000 | 859,940} 109,112 91, 554 
1946. __.--------------------.----.---------] 1, 648, 595 717, 337 657, 787 73, 892 59, 861 
1947____._---------------------------------| 3,751, 452 | 1, 640, 952 751, 438 77, 721 58, 920 
1948___..-------- eee -------------| 4,879, 4138 | 2,179,473 | 8, 167, 545 870, 519 647, 000 

: | | Metal Oxide Batts and other | 

Year . 
Pounds . Pounds 

Pounds Value (gross Value (gross Value 
| weight) weight) 

1944.0... eee------------| 78,088 | $102,323 | 225,609 | $400, 356 115 $354 
1945....-.-..-....--.-.---.-.---.-| 946,475 | 1,582,670 | — 120,672 | 215,563 294 700 
1946......__._.._...-...-.-.------|_ 1, 935, 582 | 2'749,326 | 1,074}630 | 1, 450, 236 350 778 
1947__.__--_.-------_-_-------.-_-_-| 3 6, 035, 153 | 3 7, 994, 347 752, 150 753, 916 4 530 41,856 
1948.__.____________-_-.---------_-| 3 5, 266, 521 | 7,743,679 | 790,300 | 828,667 | ‘1,374 4, 514 

! Reported by importer to Bureau of Mines; not separately classified by U. S. Department of Commerce. 
Value not available. 

2 Data for 1944 and 1946 adjusted by Bureau of Mines to exclude alloy. . 
3 Adjusted by Bureau of Mines. 
4 Revised figures. 

The accompanying table shows the imports of gobalt for 1923-48, 
by classes. Corresponding figures for earlier years are not available. 
However, imports of cobalt apparently did not exceed 500,000 pounds 
annually until 1926; from that year they increased steadily through 
1929, when they reached 1,212,000 pounds. Imports declined 
abruptly during 1930-32, dropping to 303,000 pounds in 1932. Since 
1933, however, imports of cobalt have increased almost steadily and 
reached an all-time high of 8,821,000 pounds in 1948.
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During the 26 years, 1923-48, the receipts of alloy comprised about 
43 percent of the total imports and virtually all was from Belgian 
Congo. Imports of cobalt metal represented the second-largest 
quantity (39 percent), most of which was supplied by Belgium 
and Belgian Congo. Smaller quantities of metal have been received 
from Austria, Canada, Finland, France, Germany, Japan, Sweden, 
and United Kingdom. About 13 percent of the imports of cobalt 
have been in the form of oxide, which came chiefly from Belgium. 
Substantial quantities of oxide have also been received from Germany 
and Canada, and smaller quantities from Australia, Finland, and 
France. Receipts of cobalt ore have accounted for about 5 percent 
of the total imports; Canada has been the largest source; most of the 
remainder came from Australia and French Morocco. 

Cobalt imported for consumption in the United States, 1923-48, in pounds 

Gross weight Total 

Year Sulfate G Cobalt 
* and otner ross conten Alloy Ore Meta } Oxide com: weight (esti- 

pounds . mated) 

1923.__...-------|------------| 58,719 | 225,639 | 258,574 | 45, 644 588, 576 426, 000 
1924.--...-.--..-.|.-...-2--.-.| 28,786 | 118,952 | 226, 703 797 | 375, 238 283, 000 
1925.__..-.-------|.-----------| 34,782] 198,669 | 287,265 | 18, 256 533, 972 408, 000 
1926.-..--..--.-..|.-..-.-.---.| 154,468 | 387,076 | 333,132 | 37,342 912, 018 642, 000 
1927__.._..--.-..-]_..-------.- 60, 382 407, 198 369, 747 55, 127 892, 454 680, 000 
1928_.__....-_--..-|_----.------ 107, 498. 535, 817 364, 154 68, 281 1, 075, 750 819, 000 
1920.__.......-...|.-.....---..| 434,443 | 806,640 | 475,928 | 64,782 | 1,781,793 | 1, 212, 000 
1930_..-..--.-.-.-]-----.------ 199, 642 460, 251 425, 881 55, 303 1, 141, 077 794, 000 
1981_...---.--.---]------.----- 83, 895 164, 967 321, 891 46, 317 617, 070 410, 000 
19382__..___..-.---]--.--------- 27, 193 123, 112 225, 896 92, 098 468, 299 303, 000 
1983_.......-.-.-.-|_---.------- 556, 119 281, 713 568, 057 99, 231 1, 505, 120 769, 000 
1934._............) 439,476 | 748,513 | 506,119 | 328,730 | 43,787 | 2,066,625 | —_ 1, 000, 000 
1935..........-...| 378,848 | 419,110 | 563,866 | 557,083 | 80,554 | 1,999,461 | 1, 167, 000 
1936.............|------------| 1,089,760 | 883,377 | 813,642 | 46,658 | 2,783,437 | 1. 580, 000 
19387_2.-._.--..---|------------ 587,499 | 1,073, 129 842, 847 56, 585 2, 560, 060 1, 734, 000 
1938.-.-...-.....|.--.-..----.| 449984 | "938,476 | 373,215 | 41,867 | 1,803,542 | 1, 249, 000 
1939._.........-..|-....-.---.-| 611,083 | 2,130,296 | 680,644 | 76,664 | 3,498,687 | 2; 665, 000 
1940..._.........-| 7, 843,828 | 2,653,891 | 130,321} 756,750} 11,468 | 11,396,267| 4,200,000 
1941 1._............] 9,970,589 | 2, 443, 725 554, 030 38, 002 4,980 | 113,011,326 | 1 4,328, 000 
1942. ._--.....--] 10,313,867 | 834,797 | 148,304 |._..._..__.- 200 | 11,297,168 | 4; 280, 000 
1943_-_.--..-....-| 10, 110, 879 | 10,556,042 | 266, 670 58, 928 56 | 20,992,575 | 5, 626, 000 
1944.___...-..-..-| 8,500,516 | 473, 529 73,088 | 225, 609 115 | 9,272,857 | 3,798, 000 
1945.._...........] 8,397,145 | 859,940 | — 946,475 | 120,672 224 | 10,324,456 | 4, 615, 000 
1946-..-....-...-.| 1,648,595 | 657,787 | 1,935,582 | 1,074, 630 350 | 5,316,944 | 3,451, 000 
1947._..-......-..| 3,751,452 | _ 751,438 | 6,035,153 | ” 752, 150 530 | 11,290,723 | 8, 206, 000 
1948._.-......-...| 4,879,413 | 8,167,545 | 5,266,521 | 790, 300 1,374 | 19,105,153 | 8, 821, 000 

1In addition to classes shown, 4,796,000 pounds of Burmese speiss containing 335,721 pounds of cobalt 
were imported. 

Exports.—Exports of cobalt from the United States are small; 435 
pounds of metal valued at $1,520 and 134,763 pounds (gross weight) | 
of ore and concentrates valued at $182,480 were exported in 1948. 
Some oxide, salts, and driers are also exported, but the figures are not 
separately recorded by the United States Department of Commerce. 

Tariff.—The duty on cobalt oxide continued to be 10 cents a 
pound, sulfate 5 cents a pound, linoleate 10 cents, and other salts and 
compounds 30 percent ad valorem. Cobalt metal and ore entered 
the United States duty free.
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WORLD REVIEW 

Virtually all cobalt is found associated with other minerals, such as 
| copper, nickel, iron, arsenic, lead, zinc, manganese, silver, and gold. 

Belgian Congo and Northern Rhodesia, where cobalt occurs asso- 
ciated with copper, have been the chief producing countries in recent 
years, followed by the United States, French Morocco, and Canada. 
These five countries have contributed about 94 percent of the world 
output of cobalt in recent years. Iron pyrites from Finland, Germany, 
Greece, Italy, Norway, Spain, and Sweden contains cobalt, some of 
which is recovered. Although the quantities of cobalt present in iron 
pyrites are generally very small—often only 0.05 percent—and its 
recovery is only 50 to 60 percent, the very large tonnage treated during 
and preceding the war contributed greatly to the cobalt production in 
Germany. It is reported ™ that about 10 tons of cobalt concentrates 
are obtained from 100,000 tons of cinder. A complete record of output 
of cobalt from iron pyrites is lacking. 

World mine production of cobalt, by countries, 1940—48, in metric tons ! 

| [Compiled by B. B. Mitchell] 
SS eA rc SSS SS SSS SSS SSS SSS heh hehe sa Se PSS PS 

Cobalt content 

Country ! _—_—_—-—sr ee ee 

1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Australia_.............--.--.--------| 12] | ul 1 9} wf} mu} wil @ 
Belgian Congo__..-.-...-.--.------.-| 2,301 | 2,256 | 1,656 | 2,061 | 1,877 | 2,800 | 2,150 | 3,563 | 4, 322 
Bolivia (exports)_........-..-_-___._- 2 2 (?) (®) fo. --|---- |e ee 
Burma...........-.----.-------------| 218 | 78 [ooo |e 

| Canada‘.........-.----..--.-| 360/ 119] 38| 80} 36 | 49 | 34)" 260 | 701 
Chile... 20 22TTTTT 21 (3) 3 5 1 |_.-----]..--..-] @ 

- Finland......-...--.---.-..---.. | @ + @ 93{ 79] 96| 84) i101) 50] (2) 
Italy......--_--.-.--.----2--2------| 89] 81] 69] 27 7 6| @® | @ | ® 
Japan.._.__.-.-- eee -----|-------|  ®) 1 3 15 11 7 6] () 
Morocco, French.._.._.-...-.-.---..| 330 65 3 216 243 100 200 370 278 
Northern Rhodesia ¥.__-_-_--_-_-_---) 1,228 | 650 | 14 | 943 | 978] 874} 552 | 420 | 367 

weden__.. eee eee ee nef eee wae fee} ee 

United States (shipments) __.________ 58 237 300 346 253 581 230; (8) (8) 

Total (estimate)._.._..........] 5,000 | 4,000 | 3,500 | 4,200 | 3,900 | 4,700 | 3,500 | 5,200 | 6, 200 

1 In addition to countries listed, Brazil, China, Germany, and Spain produce cobalt, but production data 
are not available. Estimate by author of chapter included in total. 

2 Data not available; estimate by author of chapter included in total. 
3 Less than 1 ton. 
4 Figures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 

plus cobalt content of oxide made from Sudbury ore at Port Colborne. However, figures exclude the cobalt 
recovered by the Mond Nickel Co. at Clydach (Wales) from the nickel-copper ores of the Sudbury district, 
for which estimate by author of chapter has been included in world total. 

5 Year ended June 30 of year stated. 
6 Bureau of Mines not at liberty to publish figure. 

1 Dennis, W. H., Recovery of Nonferrous Metals from Pyrite: Mine and Quarry Eng. (London), vol. 
13, No. 12, December 1947, pp. 358-362.
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Belgian Congo.—The world’s premier source of cobalt continues to 
be Belgian Congo, where the Union Miniére du Haut Katanga is the 
sole producer. Output was 4,322 metric tons in 1948, a new record 
and 21 percent greater than in 1947. Production of cobalt in Belgian 
Congo was begun in 1924, when 273 metric tons were produced; since 
that year output has increased almost without interruption and total 
production through 1948 has been about 33,500 metric tons. The 
company has a cobalt mine and a cobalt-concentrating plant at Kabo- 
lela and a cobalt mine and ore-treatment plant at Kamoto. At 
Jadotville the company has six single-phase electric furnaces (monthly | 
capacity about 300 tons) for smelting cobalt-bearing ores and slags. 
The cobaltiferous red alloy from the electric furnaces is refined in two 
rotary furnaces; and the resultant crude cobalt, which is cast into 
ingots, is shipped chiefly to company refining plants at Niagara Falls, 
N. Y., and Oolen, Belgium, for processing the crude cobalt to metal, 
oxide, salts, and driers. The solutions used in the electrolytic plants 
contain cobalt, recovered by precipitation. The precipitates are 
treated by electrolysis in a refining plant (also at Jadotville) capable 
of producing about 225 tons a month of granules of high purity. ‘The 
total refining capacity of the company plants at Niagara Falls, N. Y., 
Oolen, Belgium, and Jadotville, Belgian Congo, is about 7,500 ton; 
annually. On the basis of a rate of production of 4,000 metric tons 
annually, the company reported developed reserves of cobalt adequat : 
for 40 to 50 years, and it anticipates that these reserves will increase 
as a result of further development of its copper deposits. 

Canada.—FProduction of cobalt in Canada is measured by the 
quantities of Canadian ores processed and exported, irrespective of 
the year when mined, plus the cobalt content of oxide made by the 

| International Nickel Co. of Canada, Ltd., at Port Colborne, Ontario. 
During the war substantial quantities of cobalt ores were mined and 
stock-piled in Canada for the United States Government, and con- 
currently the Deloro Smelting & Refining Co., which treated African 
ores, accumulated Canadian ores. In 1948 the ore stocked by the 
United States Government was shipped to the United States, and 
the entire quantity has been included in the production figure for 1948. 
Similarly, the quantity of Canadian ores processed by Deloro Smelting 
& Refining Co. in 1948 has likewise been included. Canadian produc- 
tion figures, however, do not include the cobalt recovered by the Mond 
Nickel Co. at its Clydach (Wales) nickel refinery from the nickel- 
copper ores of the Sudbury district.
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According to the Dominion Bureau of Statistics, production of 
cobalt (content) in Canada was 1,544,852 pounds in 1948 compared 
with 572,673 pounds in 1947. The major portion of the output 
credited to Canada in 1948 came from accumulations during the war 
years rather than from ores hoisted during the year. According to 
the United States Department of Commerce, ore containing 870,519 

| pounds of cobalt was imported into the United States from Canada 
in 1948. 

The International Nickel Co. of Canada, Ltd., at its Canadian 
nickel refinery, continued the recovery of cobalt as oxide from the 
nickel-copper ores of the Sudbury district. Output of cobalt in oxide 
was reported as 15 short tons monthly, but an increase was contem- 
lated. | | 

OF In the cobalt area of northern Ontario, the Silanco Mining & Refin- 
ing Co., Ltd., was again the chief producer. It operated the Colonial 
concentrator, which treated ore from the reopened Agaunico mine and 
tailings from the Temiskaming mine. The construction of a smelter 
by this company, noted in previous chapters of this series, remained 
uncompleted in 1948. 

Falconbridge Nickel Mines, Ltd., has begun construction of a plant 
to recover the cobalt contained in the matte produced from Sudbury 
nickel-copper ores. The cobalt plant, which is being erected at the 
company nickel refinery at Kristiansand, Norway, will produce cobalt | 
oxide and electrolytic cobalt; production of several hundred thousand 
pounds of cobalt annually is expected to begin in 1951. 

French Morocco.—Production of cobalt ore in French Morocco was_ 
2,094 metric tons containing 278 tons of cobalt in 1948 compared with 
2,660 tons containing 370 tons of cobalt in 1947. The ore, which also 
contains nickel, gold, and silver, is shipped to Belgium for processing 

| to oxide and speiss, which are exported to France, where the speiss is 
refined to metal. Indicated shipments of cobalt ore from French 
Morocco were 3,349 metric tons containing 483 tons of cobalt in 1948. 
Stocks of ore at the mines were 1,437 tons on December 31, 1948, 
compared with 2,692 tons at the end of 1947. 

The deposits were described as follows: ” 

The cobalt deposits of French Morocco lie in a rocky desert region in the south 
of the Atlas Mountains near Bou-Azzer about 250 kilometers (155 miles) east of 
the port of Agadir. They are the property of La Société Miniére de Bou-Azzer 
et du Graara, whose head office is at Casablanca. The deposits of cobalt and 
nickel are found in veins at or near the contact of serpentine and diorite rocks. 
The gangue is principally carbonate. Smaltite, skutterudite, and safflorite are 
the cobalt minerals, while niccolite and other nickel-arsenic minerals are also 
present. Gold, varying from 3 to 300 grams per ton, is found in smaltite-skut- 

12 Young, R. S., work cited in footnote 1, pp. 14-15.
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terudite minerals. Silver is also found in varying quantities but always less than 
50 grams per ton. In general the commercial ore of Morocco does not have ~- 
nickel or iron exceeding 20 percent of the cobalt, although some deposits have 
more nickel than cobalt. Bou-Azzer is about 186 miles from the railroad at 
Marrakech and this limits its development. Proved resources are 36,000 metric 
tons. At present the mine has several levels, the deepest being 175 meters (574 
feet). The average cobalt content of commercial ore is 11 to 12 percent, although 
there are other commercial-grade ores with a cobalt content as low as 0.75 to 1.25 
percent. 

Northern Rhodesia.—The second-largest producer of cobalt in the 
world continues to be Northern Rhodesia; but, chiefly because of 
shortage of coal deliveries, output has declined regressively since 
1945. The output of alloy was 1,081 short tons containing 405 short | 
tons of cobalt in the yee ended June 30, 1948, compared with 1,225 
tons containing 463 tons of cobalt in 1947. The Rhokana Corp., 
which has been producing cobalt since 1933, is the sole producer; 

, total output through June 30, 1948, has been 12,053 metric tons. 
The Rhodesian occurrences were described thus: * 

In Northern Rhodesia the cobalt occurs chiefly as carrollite, but an oxidized 
form of cobalt is also found and forms a'small and varying proportion of the 
cobalt content in the mill feed of Rhokana Corporation. The carrollite is 
closely associated with the copper minerals throughout the sediments of the 
ore horizon, but it is not evenly distributed and the cobalt content of the ore 
varies from a trace to over 3 percent, with an average of 0.25 in the Nkana North 
and South orebodies and 0.07 percent in the Mindola orebody. This gives. an . 
average mill feed to Rhokana concentrator of about 0.13 percent Co. Where 
the cobalt content is low, around 0.07 percent, it appears to be fairly evenly 
distributed throughout the ore. Where the cobalt content is high, around 0.50 
percent, the carrollite tends to be concentrated in the porous sandstone and 
cherty ore which are the two upper members of the ore horizon, and to some 
extent in the lowest part of the argillite forming the hanging wall. * * * Prac- 
tically all of the cobalt present in the copper and cobalt concentrates at Nkana 
is free and unattached. It is possible by gravity concentration to produce a high 
grade cobalt concentrate with a good recovery from the flotation middlings if the 
product is classified and the sands treated on tables. 

Uganda.*—Deposits of copper near Kilembe on the eastern slope of : 
the Ruwenzori Mountains were discovered by Tanganyika Con- 
cessions in 1927; and a license to exploit the area was held by it until 
1940, when it was relinquished because development was considered 
uneconomic. During the war the Uganda Government Department 
of Mines produced small quantities of copper concentrates from this 
area for manufacture of copper sulfate in Kenya. Meanwhile, 
preliminary geological and geophysical surveys were made. Develop- 
ment of the Kilembe deposits has been retarded by transportation 
and power problems. The deposits are 250 miles from the railroad 

13 Young, R.S., work cited in footnote 1, pp. 13-14. 
14 Hyland, Frances, Foreign Service Clerk, Nairobi,,Kenya, Development of Kilembe Copper Deposits, 

Uganda Protectorate: U.S. Cons. Rept., Oct. 19, 1948, 5 pp.
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and 170 miles from the nearest lake port. These problems are to be : 
solved eventually by a hydroelectric plant at Jinga, which is now 
under way, and the Katonga Canal from a point near Kilembe to 
Lake Victoria. 

Economic exploitation of the deposits is now considered feasible; 
in 1947 additional investigation was undertaken by Frobrican Ex- 
ploration Co., Ltd., which has acquired exclusive control of all copper 
deposits in this district, and development of the Kilembe mines has 
begun. A 2- to 2-year diamond-drilling program, now under way, 
is proposed to complete at least 20,000 feet and possibly 50,000 feet 
of drilling. The major program, which would bring the property 
into production on a 3,000-ton daily basis, will extend over 5 years at | 
least. Estimates of ore reserves in the five known ore bodies vary 
widely. Average grade of the ore reserves in the five ore bodies—over 
a strike length of 2,000 feet and an average width of 55 feet—is esti- 
mated to be 3.5 percent copper and 0.13 percent cobalt. A large 
tonnage of ore already developed on three levels over a length of 800 
feet averaged 0.25 percent cobalt. Metallurgical tests have indicated 
an over-all recovery of 90 percent of the copper and 80 percent of the 

~ cobalt. If the project can be developed to the proposed capacity of 
3,000 tons of ore daily, an annual production of 52,000,000 pounds 
of copper is indicated.” 

1;The anticipated production of cobalt was not stated, but an annual output of 1,500,000 to 2,000,000 
pounds is indicated.
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GENERAL SUMMARY | 

HE coke industry shared in the high tempo of industrial activity 
in the United States in 1948 and produced the largest quantity of 
coke onrecord. Total output of oven and beehive coke—74,861,928 | 

tons—was 2 percent greater than the 1947 figure and 824,111 tons 
(1 percent) higher than the previous record set in 1944. This outstand- 
ing performance was due largely to a substantial increase in oven-coke 
output, which more than compensated for a slight decline in beehive 
production. Production of oven coke, after dropping slightly in April 
because of a work stoppage in the bituminous-coal mines, increased 
steadily thereafter, reaching a peak in December when the rate of 
production averaged 196,800 tons per day. Beehive output normally 
fluctuates more than oven-coke production because work stoppages at 
mines immediately curtail production as beehive operators do not carry 
stock piles of coal. Interruptions in coal mining during parts of March, 
April, and July reduced production drastically during those months. 
However, by December the rate of beehive-coke production had reached 
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FIGURE 1.—Average daily production of beehive and oven coke and pig iron and producers’ stocks of oven coke, 1939-48, by months.
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the highest level since February 1944. The upward trend in oven- 
coke production noted at the close of 1948, if continued, should soften 
the demand for beehive coke. 

The coke industry has been particularly concerned with the quality 
and supply of coking coal in recent years. One of the bright spots in 
the industry in 1948 was the marked improvement in these factors 
during the latter part of the year. Although coke-plant operators had 
a better selection of coal, much inferior coal was stocked during the 
first half of the year; as a result, a large amount of poor coal was car- 
bonized. Carbonization of this inferior coal had a marked effect on the 
yield of coke. Thus, while the total quantity of coal carbonized in 1948 
increased 2 percent over the 1947 total, the relative yield of oven and 
beehive coke decreased from 69.91 percent of the coal charged into the 
ovens in 1947 to 69.60 percent, the lowest since 1935, whereas the yield 
of breeze increased from 5.68 to 5.80 percent. 

Costs of coal continued ‘to rise in 1948, reaching new levels. The 
sharp rise at oven-coke plants was due not only to increase in mining 
costs but also to advances in transportation charges. The average 
cost of coal delivered at oven-coke plants increased $1.35 per ton (20 
percent) over 1947, and the average cost of coal at beehive plants ad- 
vanced $0.68 per ton (15 percent). | 

The enormous requirements of coke for industrial purposes in the 
United States during 1948 encouraged the expansion of coke-making 
facilities, and 495 new ovens were completed. In addition, extensive 
repairs were made on many ovens, and several old batteries were re- 
built. Although some old ovens were taken out of production, the 
annual coke capacity of oven plants at the end of the year increased 
1,950,800 tons over 1947, and totaled nearly 74.5 million tons. De- 
mand for beehive coke in 1948 also made it necessary for many oper- | 
ators to reactivate old plants, and the number of beehive ovens totaled 
14,078 at the end of the year—an increase of 635. 

Coke prices depend directly upon the cost of coal and have shown’ 
marked increases since the end of the war. This upward trend in coke 
prices continued throughout 1948. Average receipts per ton of oven 

coke sold (merchant sales) advanced $2.83 for blast-furnace coke, 
$3.99 for foundry, $2.28 for water-gas, $2.45 for other industrial, and 
$1.98 for domestic. For beehive coke, gains of $2.54 were registered 
for blast-furnace, $3.12 for foundry, $2.05 for water-gas, $2.08 for 
other industrial, and $1.81 for domestic. 

The use pattern of coke in 1948 varied only slightly from that of 

1947, with the metallurgical industries consuming an increasing pro- 

portion at the expense of “other industrial” and “domestic” coke. 
Blast furnaces used 80 percent of the oven and beehive coke shipped 
from the ovens; iron foundries, 5 percent; producer gas and water gas 

combined, 6 percent; other industrial, 4 percent; and domestic heating, 

5 percent. The total sold for domestic heating was the lowest in 

24 years. 
Coke requirements in the United States made it necessary to curtail | 

shipments to foreign countries; as a consequence, exports in 1948 

decreased 128,869 tons (15 percent) from 1947. Canada, which has 

always been an important market for a number of the coke producers, 
received 79 percent of the total exported. Shipments to European 

countries declined about 55 percent, and exports to South America
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, decreased nearly 61 percent. Imports, although increasing 55 percent 
over 1947, were small, representing only 0.2 percent of indicated 
national consumption. 

There were no significant changes in employment at coke plants 
during the year. According to preliminary data from the Bureau’s 
1948 annual survey of employment at coke plants, 21,900 men were 
employed at oven-coke plants, working 63,590,000 man-hours— 
increases over 1947 of 1,122 men and 3,318,174 man-hours. The 
number of men employed at beehive plants increased from 2,927 in 
1947 to 3,100 in 1948, and man-hours worked increased from 5,846,933 
to 5,950,000. Ee ERE ete Be Bre ee oe prs Bee 

The markets for coal-chemical materials in 1948 continued to show 
the tendency to expand so manifest in recent years. All coke co-. 
products registered moderate quantitative increases over 1947. 
However, the gains made by crude tar, ammonia, and light oil were 
not proportionate with the increase made in the output of oven coke, 
as the relative yield of these products per ton of coal charged has 
continued to decrease more sharply than that of coke. Whereas the 
production of coke-oven gas increased at a slightly higher rate than 
coke, the relative yield of this product also declined. Prices on vir- 
tually all coal chemicals increased substantially in 1948 owing to 
advances in the costs of manufacture and to the stimulation created 
by a strong demand. Thus, the total realized from the sales of all | 
coal-chemical materials increased 20 percent over 1947, reaching 
$267 ,126,556 for an all-time high. The gross value of all coke, breeze, 
and coal-chemical materials combined increased 20 percent over the 
1947 figure. | | 

TABLE 1.—Salient statistics of the coke industry in the United States in 1948 

Coke ovens Beehive Total 

Coke produced— 
At merchant plants: 

Net tons_..----------------- eee eeneeneenneee-----| 18, 332, 499 
Value____---_-----------------------------------._----| $191, 564, 563 

At furnace plants: | (4) (4) 
Net tons__--------------------------..--.-_..-_------_| 54, 951, 858 
Value___-------.--------------------------__--_-_.-_..| $657, 154, 520 

Total: | 
Net tons__----_-------------- ee 68, 284, 357 6, 577, 571 74, 861, 928 
Value__._----------------__----------------_--------_-| $848, 719, 083 | $79, 562,771 | $928, 2817 854 

Screenings or breeze produced: 
Net tons__....-------------------------------------.------_| 5, 765, 576 108, 267 5, 878, 843 
Value.._-.----------------------------------------=-------| $20,017, 861 $241, 290 | $20, 259, 151 

Coal charged into ovens: 
Bituminous: 

Net tons__--------------------------------------------| 96, 984,143 | 10, 321,568 | 107, 305, 711 
Value__.-.-------------------------------_----.._---_| $788, 778, 359 | $52, 738,368 | $841, 516, 727 
Average per ton___-_-...---.-2-_----- ee $8. 13 $5. 11 $7. 84 

Anthracite: 
Net tons__--.-------------------------- ee 256, 175 |_---._-------- 256, 175 
Value_.--------------------------=------- | $1,672, 248 |__|, 672) 248 
Average per ton._._.--_--------- ee $6. 53 j-------------_ $6. 53 

Total: 
Net tons__--------------------------------------------| __ 97, 240,318 | 10,321,568 | 107, 561, 886 
Value__.-.--------------------------------_.----.-----| $790, 450, 607 | $52,738, 368 | $843, 188, 975 
Average per ton____.-_------_--------2 2 ---. $8. 13 $5. 11 $7. 84 

Average yield in percent of total coal charged: 
COKC. = enn nnn 70. 22 63. 73 69. 60 

0 Breeze (at plants actually recovering)_--__-_-_..._-_______. 5. 93 2. 72 5. 80 
vens: 

In existence January 1-_-------.---- ~~ ee 14, 728 13, 443 28, 171 
In existence December 31.--------------.--------- ek 15, 139 14, 078 29, 217 
Dismantled during year---~---------------------_---__---- 84 485 569 

See footnotes at end of table.
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TABLE 1.—Salient statistics of the coke industry in the United States in 1948— 
Continued 
a 

Beehive Coke ovens ovens Total 

Ovens—Continued. 
In course of construction December 31.-_.----..----------- 350 |..---_-_---_-- 350 
Annual coke capacity December 31...-_._.-.-.__net tons__| 74,499, 900 9, 076, 200 83, 576, 100 

Coke used by producer— 
In blast furnaces: 

Net tons__----------.._____-.-.--.--------- +--+ 38, 995, 137 261, 789 39, 256, 926 
Value__._.---.-------.------------e___----| $466, 383, 833 $4, 109, 360 | $470, 493, 193 

In foundries: 
Net tons_----..------__-_-_- ee 91,670 |----..------_- 91, 670 
Value_..__------------___-____.-------.-------------.-| $1, 144, 099 |----._-------- $1, 144, 099 

To make producer gas: 
Net tons__..-.-.--------- 800, 056 |-----.-----.-- 800, 056 
Value___.._---------_...___..------.------------.-----} $9, 107, 026 |_--.---...---- $9, 107, 026 

To make water gas: 
Net tons__------.-----..--.-...----------------------- 1, 511, 310 |-------___. 1, 511, 310 
Value__._.------------__--__-----------_---------------| $16, 657, 979 |----..--------| $16, 657, 979 

For other purposes: 
Net tons__---.------.-2 414, 157 3, 160 417, 317 
Value__..--.-__---.----_----- ee} $4, 090, 125 $39, 225 $4, 129, 350 

- Coke sold— 
To financially affiliated companies— 

For blast-furnace use: 
Net tons._---.----.---_----_---__----------.....-.} | 12, 021, 531 1, 554, 780 18, 576, 311 
Value___._.---..--__-_----.--------------_-_| $140, 842, 993 $14, 479, 032 $155, 322, 025 

For foundry use: . 
Net tons._-_-_---_----- on 62, 056 |----..-------- 62, 056 
Value_._..---.------------------------------------] $1, 402, 291 |----~--------- $1, 402, 291 

For manufacture of water gas: 
Net tons____-----__-..---2-- 685,197 |_-..-..--.---. 685, 197 
Value__._._..-.---------------- eee] 89, 024, 880 j------------- $9, 024, 330 

For other purposes: 
Net tons__.-_----------------.-------------------- 247, 144 5, 752 252, 896 
Value_._._--_-__---- $3, 102, 754 $83, 318 $3, 186, 072 

To other consumers— 
For blast-furnace use: 

Net tons__-____-_-_---_----- ee 2, 936, 675 3, 515, 594 6, 452, 269 . 
Value___._.-_..__..-------.-----------------------| $40, 468, 842 | $43, 554, 897 $84, 023, 739 

For foundry use: 
Net tons_._--.--------------------- ee 3, 100, 181 496, 752 3, 596, 933 
Value.______.-_----...---------------------------_| $58, 209, 845 $7, 482, 338 $65, 692, 183 

For manufacture of water gas: 
Net tons__..__.----_---.--...--------.-.---------- 1, 546, 592 204, 254 1, 750, 846 
Value_______..--.--------------------------------| $20, 264, 943 $2, 665, 553 $22, 930, 496 

For other industrial use: 
Net tons____..--.-.--------.---------------------- 1, 847, 245 468, 515 2, 315, 760 
Value__.__....--..--------------------------.----| $25, 389, 694 $6, 316, 072 $31, 705, 766 

For domestic use: 
Net tons__...-------------------------------------| _ 3, 398, 696 46, 613 3, 445, 309 
Value...____...---_-------.------------------------| $44, 759, 620 $553, 744 $45, 313, 364 

Disposal of screenings or breeze: 
Used by producer— 

For steam raising: 
Net tons__.-_-_-----------------------------------| 3, 625, 109 15, 623 3, 640, 732 
Value__....____.----------------------------_| $11, 829, 909 $38, 291 $11, 868, 200 

To make producer or water gas: 
Net tons.._._..-..--__--------..-..---_------------ 147,181 |---.-.-------- 147, 131 
Value__..__---_------------.------------ ee $732, 761 |_------------- $732, 761 

For other purposes: 
Net tons__-.---------~---------------------------- 773, 636 6 778, 642 

Sold Value__.....---.----------------.----------------.} $2, 470, 888 $103 $2, 470, 991 
old: 

Net tons__........---.-------------------------------- 1, 121, 611 43, 384 1, 164, 995 
Value___...--_-_-...------------.-_---------------...| $4, 612, 058 $100, 544 $4, 712, 602 

Average receipts per ton sold (merchant sales): 
Furnace coke. ..-.-.---.--------.--..-----.-------------.- $13. 78 $12. 39 $13. 02 
Foundry coke___._---------------------------------------- $18. 78 $15. 06 $18. 26 
Water-gas coke._______.-..---..--.-----------~------------ $13. 10 $13. 05 $13. 10 
Other industrial coke. ....-.----------------------------.- $13. 74 $13. 48 $13. 69 
Domestic coke.....-.-.__--------------------------------- $13. 17 $11. 88 $13. 15 
Screenings or breeze___..__-----..------------------------- $4. 11 $2. 32 $4. 05 

Stocks on January 1, 1949: 
Furnace coke. ...-....--.-----------------------net tons. 940, 727 30, 629 971, 356 
Foundry coke__..---...__-.------------------------d0__-- 7, 003 * 964 7, 967 
Domestic and other. ..--..-------------------------d0__-- 612, 851 1, 267 614, 118 
Screenings or breeze.____...------------------------d0---- 1, 485, 710 6, 231 1, 491, 941 

Exports____.-_--_-----_----_.-----------------------~.--d0---- 0 (2) 706, 190 
Imports_.__-_---______---_____-----------------------~.-d0--.. 1) (2) 161, 400 
Indicated consumption_._......------------------------d0-... (1) (1) 73, 755, 934 

See footnotes at end of table.
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TABLE 1.—-Salient statistics of the coke industry in the United States in 1948— 
Continued 

Beehive Coke ovens ovens Total 

Coal-chemical materials produced: 
Tar_----------.---._--_-------.-----~-.----_.--.-gallons_.| 738, 755, 106 |.-..-...._.__._| 738, 755, 106 
Ammonium sulfate or equivalent-.._....__-__--_pounds_.|1, 859, 386, 041 |.-....________| 1, 859, 386, 041 
Gas_..---..-----.--.-_..-.---.--------------M cubic feet__| 994, 852, 626 |-._.__.._..___| 994, 852, 626 

Burned in coking process...-.---..-..--..___percent__ 37.26 |---._-_---__-__ 37. 26 
Surplus sold or used_---.------------_.._-_--__..do___- 61.09 |-----.--___ Le 61. 09 
Wasted_._-_-_.-..--__-.--------------_-d0_--- 1,65 j----- 2. ___e 1. 65 

Crude light oil_.-._.._.__-..----------.--_----_.--gallons..| 256, 089, 065 |_.-.._...._.___| 256, 089, 065 
Yield of coal-chemical materials per ton of coal: 

Tar_...------...-------------------------_-d0__ 7.60 j----.-----____ 7. 60 
Ammonium sulfate or equivalent____.._._....___pounds_- 19, §2 j---._. 19. 52 
Gas....--------_.-..-.-..---_.------.._.._._M cubic feet__ 10. 23 j_-..-.---____. 10. 23 
Crude light oil__-___......-..._____._...____..___gallons_- 2.73 |..---.--_-___. 2. 73 

Value of coal-chemical materials sold: 
ar: 

Sold ..------_-----------------------------------------| $41, 957, 748 |_-...--....--_] $41, 957, 748 
Used by producer_.._.--.----.--.--_-----.-----------.| $14, 566, 552 |_-_.__......._] $14, 566, 552 

Ammonia (sulfate and liquor)___..---.--_.------------..--| $37, 179, 268 |.--.....-.---_| $37, 179, 268 
Gas (surplus) _--...-----------.--.-------_----------------| $125, 555, 996 |_-......-.-.__] $125, 555, 996 

. Crude light oil and derivatives__..-.._--._---------.------| $42, 220, 588 |_.__..__._____] $42, 220, 588 
Other coal-chemical materials ?____-.....------------------| $20, 212, 956 |__......___-__| $20, 212, 956 

Total value of coke and breeze produced and coal-chemical 
materials sold 3...._---.--.-.-.--------_-------------------|$1, 150,480,052 | $79, 804, 061 |$1, 230, 234, 113 

ne ec eens 

1 Not separately recorded. 
2 Naphthalene, tar derivatives, and miscellaneous coal-chemical materials. 
3 Includes value of tar used by producer. 

TABLE 2.—Statistical trends of the coke industry in the United States, 1937 and 
. 1945-48 
(nner 

1937 1945 1946 1947 1948 

Production: 
Oven coke__._.....--------------------net tons__}49, 210, 748/62, 094, 288/53, 929, 447166, 758, 549/68, 284, 357 
Beehive coke_.-...--..--------------------d0__-_| 3, 164, 721} 5, 218, 893) 4, 568, 401| 6, 687, 301] 6, 577, 571 

Total_...-.-..-----------______---------.d0_._..|52, 375, 469|67, 308, 181/58, 497, 848173, 445, 850/74, 861, 928 
Percent oven coke____.---...-----.---_----_--- 94.0 92. 3 92. 2 90. 9 91.2 

Stocks of coke, end of year____...._---.----net tons__| 2, 595,287} 931,813! 928, 766] 1, 032, 237] 1, 593, 441 
Exports, all coke....-.--------------_-------..d0__.-| 526, 683] 1, 478, 746| 1, 231,327| 835,059} 706, 190 
Imports, all coke_.._---.----.--_----...----.-.do____| 286, 364 51, 964 52,188} 104,093] 161, 400 
Indicated consumption, all coke__.----...--.-.do___-|51, 271, 92966, 074, 271/57, 321, 756|72, 611, 413|73, 755, 934 
Disposal, all coke sold or used: 

Furnace coke____.------._..---.-..-.----_.d0____|36, 751, 969/51, 002, 921/43, 700, 492/57, 636, 505/59, 285, 506 
Foundry coke__.--_.--.---_-.----------...d0_..-| 2, 038, 822] 2, 636, 731} 2, 996, 202] 3, 650, 001) 3, 750, 659 
Other industrial coke (including producer and 
water gas)___---..-.--.-_-__-._....__net tons__| 4, 597, 894] 6, 937, 553] 6, 593, 870] 8, 028, 791) 7, 733, 382 

Domestic coke. .-.-.--------.----------...d0_.__| 8, 107, 518] 6, 775, 508] 5, 096, 733] 3, 977, 328] 3, 445, 309 
Carbonizing equipment: 

Coke ovens in existence, end of year___.-.--__.__ 12, 718 14, 510 14, 494 14, 728 15, 139 
Beehive ovens in existence, end of year____-..-_- 12, 194 12, 179 12, 864 18, 443 14, 078 
Coke ovens under construction, end of year_____- 259 335 824 572 350 

Cost of coal charged, oven-coke plants, average per 
ton____-------- ee $3. 74 $5. 28 $5. 77 $6. 78 $8. 13 

Prices of coke: 
Average spot price of Connellsville furnace coke, 

f. 0. b. ovens_....-.----- ee $4. 29 $7. 29 $8. 13 $10. 49 $13. 44 
Average realization on oven coke sold (merchant 

sales): 
Furnace coke__.--..--..-.---.----- ee. $4. 34 $7. 87 $8. 85 $10. 95 $13. 78 
Foundry coke- -.........--.-------_---_____e $8. 47 $11. 48 $12. 62 $14. 79 $18. 78 
Other industrial coke (including water gas) _- $6. 08 $8. 35 $9. 58 $11. 13 $13. 45 
Domestic coke__...-.-..--..-----2---_ 2 $6. 53 $8. 69 $9. 90 $11. 19 $13. 17 

Yield of coal-chemical materials per ton of coal 
charged: 

Tar._..-------------------------..---.._gallons__ 8. 67 7. 95 7. 82 7. 78 7. 60 
Ammonium sulfate or equivalent___._._.pounds__ 21. 84 20. 22 19. 79 19. 66 19. 52 
Crude light oil...-..____.__...-_..-______gallons__ 2. 86 2. 84 2.77 2. 75 2. 73 
Surplus gas sold or used_-----.....M cubic feet__ 6. 66 6. 33 6. 29 6. 27 6. 25 

Average gross receipts for coal-chemical materials per 
ton of coke produced: 

Tar sold and used_.----.------------------______ $0. 502 $0. 447 $0. 466 $0. 605 $0. 828 
Ammonia and its compounds____-------.._______ $0. 326 $0. 356 $0. 361 $0. 423 $0. 545 
Crude light oil and its derivatives (including 
naphthalene)_..-_..----.-----------------__-_- $0. 435 $0. 503 $0. 467 $0. 566 $0. 685 

Surplus gas sold or used _..--------------------..|_  $1.483] — $1.413} »— $1.542) = $1678) = $1. 839 
Total coal-chemical materials (including breeze) - $2. 974 $3. 069 $3. 207 $3. 710 $4, 419 

a a
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TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1948, by States 

{Exclusive of screenings or breeze] 
nee 

Oven coke 

Yield Value of coke at 
State Coal of coke Coke ovens 

Plants | Ovens! charged coal produced |---|, 
(net tons) (net tons) (per- Total Per 

cent) ton 

Alabama_.__....-.-.------------ 71 1,811 |] 8,410,868 | 71.52] 6,015,460 | $57, 611, 881 $9. 58 
California...........------------ 1 90 482,289 | 61.53 296, 749 (1) (1) 
Colorado__.---.---..------------ ] 262 1, 413, 355 69. 09 976, 504 (4) (1) 
Tilinois__..-------__-..---.----2. 8 852 | 5, 221, 320 70.39 | 3,675,284 | 54, 396, 850 14. 80 
Indiana___-.---.--..------------ 5 1, 863 | 11, 884, 929 72.23 | 8, 584, 225 | 125, 355, 310 14. 60 
Maryland --__.-...--------------- 1 483 | 3,005, 794 71.45 | 2, 147, 787 (2) (4) 
Massachusetts__._-------------.. 2 215 | 1,478,402 | 71.48] 1,056, 701 (1) (4) 
Michigan___--.---.-.---...--.-.. 4 568 | 4,000, 171 71. 24 2, 849, 601 39, 637, 987 13. 91 
Minnesota__..-.--.----.-.----.-- 3 196 1, 178, 266 71. 82 846, 246 12, 425, 815 14.68 
New Jersey .-------------------- 2 304 1, 956, 052 72. 13 1, 410, 941 (4) (1) 
New York-..--------~----------- 8 1,142 | 8,204,974 | 69.31 5, 687, 225 72, 756, 957 12. 79 
Ohio. __---.--------------------- 15 | 2,292 | 14, 960, 890 70. 60 |, 10, 562, 486 | 128, 843, 686 12. 20 
Pennsylvania. ...--------------- 13 3, 852 | 24,229,905 | 68.72 | 16, 649, 689 | 189, 729, 879 11. 40 
Tennessee.....------------------ 1 44 342, 466 | 73.42 251, 428 (2) (4) 
Texas._.--..-.------------------ 2 125 907, 830 70. 96 644, 225 (4) (4) 
Utah__.._.-.-------------------- 2 308 | 1, 741, 411 60. 78 1, 058, 501 (4) (1) 
West Virginia. _.-.--..-------.-- 5 718 | 4,738,217 | 69.61} 3,298,090 | 33, 090, 297 10. 03 
Connecticut, Kentucky, Mis- 

souri, Rhode Island, and Wis- 
consin....-.----.-....--.----._- 6 514 | 3,083,179 | 73.73 | 2,278,215 | 32, 259, 021 14, 19 

Undistributed......--.-------__|---.-.-_|-------_|---.-------_]-.--.---]------------]| 102, 611, 400 13. 08 

Total 1948_.._-.....-.---_. 86 | 15, 139 | 97, 240, 318 70. 22 | 68, 284, 357 | 848, 719, 083 12. 43 

At merchant plants. ...-...--_-.. 31 | 2,983 | 18,672,468 | 71.40 | 18, 332,499 | 191, 564, 563 14, 37 
At furnace plants. -_..---------- 55 | 12,156 | 78,567,850 | 69.94 | 54,951, 858 | 657, 154, 520 11. 96 

Total 1947___-.-..-------.. 86 | 14, 728 | 94, 587,328 | 70.58 | 66, 758, 549 | 711, 100, 409 10. 65 

Beehive coke Total 

Yield Value of coke at 

State Coal of coke Coke ovens Coke | Value of 
Ovens] charged coal produced|——~————;| produced | of coke 

(net tons) (net tons) P (net tons) | at ovens 
(per. Total er cent) ton 

Alabama.__----------_-_--_]----2_ |---| eee} 6, 015, 460) $57, 611, 881 
California__...--..--.----_]_---___|--.- ee} | |---| ee 296, 749 ¢3) 
Colorado. ...-.-.-.---.-_-_]_-.____|-------}----_ |---|] ee 976, 504 () 
Mlinois. ._.--------------__ |---| |e] |-----| 3, 675, 284] 54, 396, 850 
Indiana... -.-----------.__|_-----_]------ ||| |_-----] 8, 584, 225/125, 355, 310 
Maryland____--..--..---.__]_---___|----..----]_--.----|_.--------]-----------]------] 2, 147, 787 ¢3) 
Massachusetts__-.-.----.._|---.-_|---....---_]----.__[------.-._[--------.-.|]------] 1, 056, 701 (1) 
Michigan____...------._--_]_---___|--....-----]----___|--------_]-----------]_------] 2, 849, 601] 39, 637,987 — 
Minnesota..._----.-__..---_}---. 2 |--o- fe] fe 846, 246] 12, 425, 815 
New Jersey__-_------------|-.---._]----.--.-._|---- |---| ]------] 1, 410, 941 Q) 
New York___..------------|-----__]__--- || fee }----| 5, 687, 225] 72, 756, 957 
Ohio_._._.--------------__|_----___]-----_----}_-----_|__--------_|_--------___}]__---_| 10, 562, 486/128, 843, 686 
Pennsylvania..____..---.._| 11, 384} 8, 906,194] 64.38] 5, 733, 835/$67, 303, 836/$11. 74} 22, 383, 524/257, 033, 715 
Tennessee__..----------.-.]------]---....-~-~]-------]-----.-~--]-----.-----]--+--- 251, 428 (*) 
Texas____..--.------------]--.-._]----...---_]_-----_|----------|-----------].----- 644, 225 () 
Utah._..------------------ 797 356, 982| 52.83} 188, 586 (1) (4) 1, 247, 087 (1) 
Virginia ._.--..------------ 750 344,612} 58.30} 200,911] 2,886, 723} 14.37 200, 911] 2, 886, 723 
West Virginia__..-------~.. 952 550, 047} 64.08] 352,494] 4, 801, 771] 13.62] 3, 650, 584) 37, 892, 068 
Connecticut, Kentucky, 

Missouri, Rhode Island, 
and Wisconsin_--------.- 195 163, 733] 62.14) 101, 745 (4) (1) 2, 374, 960 (?) 

Undistributed__.------_-._]------_[.--.-- 22 |_ 22 |---|) 4, 570, 441] 15. 74|---._-.--~.]189, 440, 862 

Total: 1948......_.__] 14, 078] 10, 321, 568} 63. 73] 6, 577, 571] 79, 562, 771) 12. 10| 74, 861, 928/928, 281, 854 
1947__..._....| 13, 443] 10, 474, 536] 63. 84] 6, 687, 301} 65, 305, 111| 9.77} 73, 445, 850/776, 405, 520 

ree TS 

1 Included with ‘“‘Undistributed.”
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SCOPE OF REPORT | 

This chapter is based on data supplied to the Bureau of Mines by 
coke-plant operators. The statistics are confined to oven and beehive 
coke and their related products. In accordance with usual procedure, 
most of the tables herein include comparable data for 3 or 4 preceding 
years. In recent years, commercial operation of a few low- and medi- 
um-temperature carbonization plants has placed coal products on the 
market that are different in character from those mentioned above. 
The chief products of these processes are semicokes and tar. The 
semicoke ranges from 3 to 16 percent in volatile content and is suitable 
as a smokeless fuel. The tar, which is ntdemand for distillation, 
contains a high percentage of light fractions and tar acids. The dif- 
ference in characteristics of these products compared with those 
produced by other carbonizing processes is attributed to the lower 
temperature and to different coking-chamber and heating-flue design, 
which causes less alteration of the volatile matter expelled during 
carbonization. In order to follow the progress made in low- and me- 
dium-temperature carbonization, a separate table containing salient 
statistics for this group of plants has been prepared (table 4). Retort 
coke, as the name infers, is the product made by city-gas companies in 
coal-gas retorts and has limited application to industrial needs. For 
this reason, it is used mainly for heating retorts, steam raising, gas 
manufacture, and domestic heating. Pertinent statistics on retort 
coke are given in table 5. Coke is made by other processes not covered 
in this report, including the refining of petroleum and of crude tar. | 
Preliminary figures for 1948 indicate that the production of coke at 
petroleum refineries totaled 2,898,800 net tons and coal-tar pitch coke 

, 47,000 net tons. The standard unit of measurement in the coke 
industry in the United States is the short or net ton of 2,000 pounds. 

MEDIUM- AND LOW-TEMPERATURE COKE 

TABLE 4.—Salient statistics of medium- and low-temperature carbonization 
plants in the United States in 1948 

Quantity Value 

Coke produced_-..---------------_--------------------------------.-net tons.- 127, 218 $1, 335, 022 
Coal carbonized_.----.-------------------------.--------------_----.-_d0.--. 224, 975 779, 907 

Average per ton___-------.------------------------------ |e 3. 47 
Average yield of coke in percent of coal carbonized__.-_-_--.------.------__-- 56. 55 |----..-------. 
Ovens and retorts: 

In existence December 31_.--_.----------..---------------.---_--__----_. 56 |_----.-----.-- 
Annual coke capacity December 31_..--_.___-.-_._________..__net tons-_- 288, 900 |---._.-__.____ 

Tar produced___-----------------_------.~~----..-.--___-_---_____-_gallons_. 1, 921, 696 |_---__-_-___. 
Yield per ton of coal__-------_----------_-..---.---------._____..do__-- 8. 54 j-----_------_- 

Value of coke and breeze produced and coal-chemical materials sold__......._|--.----------. 1, 661, 366
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RETORT COKE 

TABLE 5.—Salient statistics of the coal-gas industry in the United States in 1948 ! 

Horizontal Vertical 
mo retorts retorts Total 

Coke produced: 
Net tons__---.-.-.---.---..--.-.-----.-------.------------ 164, 651 364, 723 529, 374 
Value_..-------.---.-----.--------------------------------| $1, 897, 891 $3, 953, 327 $5, 851, 218 

Screenings or breeze produced..._--..--..---------_net tons_. 19, 272 58, 545 77, 817 
Coal charged into retorts: 

Net tons._-----.__--...-..--..--.----.-----------~-------- 269, 826 627, 352 897, 178 
Value_._.----.-----...--.-~---~-~-.-----------------------| $2, 8938, 238 $6, 627, 618 $9, 520, 856 

: Average per ton___._---..--_---------------------------- $10. 72 $10. 56 $10. 61 
Average yield in percent of coal charged: 

Coke.___..-----------.---.---.--_----.------------- +--+. 61. 02 58. 14 59. 00 
Breeze (at plants actually recovering)_---.-...-..--------- 8. 62 10. 00 9. 62 

Retorts: 
In existence December 31. .--.--.--..---.------.--------_- 694 382 1, 076 
In operation December 31____---..-.-_-.------------------ 543 346 889 
Annual coal capacity............._...._.-.....net tons__ 294, 900 711, 400 1, 006, 300 

Coke used by producers: 
Net tons..-----------.---.--2 ole 99, 305 222, 138 321, 443 
Value___._..-------------.-.------------------------.-..--| $1, 095, 746 $2, 247, 598 $3, 348, 344 

Coke sold to other consumers: 
Net tons_..-..---.-------.--.--.-----.-------_----------.- 69, 039 130, 084 199, 123 

Value_...-..---------------------------------------------- $846, 127 $1, 574, 009 $2, 420, 136 
Stocks on January 1, 1949: 

Coke_.__..-..---.---..--.---_-.---...-.------._net tons_- 12, 156 61, 464 73, 620 
Breeze....-----------------------------~------------d0-__- 2, 701 5, 607 8, 308 

Coal-chemical materials: 
ar: 

Production_......-..-..-..-..---.----------.-gallons_. 3, 125, 159 9, 258, 016 12, 383, 175 
Sales...-....-.----.---.--..----.--------------d0__..| 3, 558, 651 8, 450, 562 12, 009, 213 
Value of sales.--..-.-----..-..--..--.---------------- $232, 940 $700, 426 $933, 366 
Stocks on January 1, 1949_.........__.....---gallons_. 447, 780 1, 685, 493 2, 133, 273 
Per ton of coal charged_.........-.--.----.----.d0._.. 11. 58 14. 76 13. 80 

' Ammonia liquor (NH; content): 
Production__..-........-_..-----..-----..---poumds__|_--...--+----- 496, 525 496, 525 
Sales. ...-..------.-- 2. ------d0-- | --- -------- 485, 568 485, 568 
Value of sales.....---.---.-----------~--------------+.-|-------------- $11, 116 $11, 116 
Stocks on January 1, 1949......_------------pounds._|----..-------- 52, 110 52, 110 ; 
Per ton of coal charged -..-.-..--.-------------.d0___.|4.--..-------- 2.70 2. 70 

Crude light oil: 2 
Production___.....-....--------------------.-gallons_- 19, 512 197, 430 216, 942 
Sales__..-.--.--........---.---------------------d0_..- 18, 403 163, 423 181, 826 
Value of sales._--.....-.---------.---~---------------- $1, 266 $15, 682 $16, 948 
Stocks on January 1, 1949_..._...-..------...__gallons__ 11, 562 36, 171 47, 733 
Per ton of coal charged - ....------------.-------d0_-.- 0. 75 0. 94 0. 92 

1 Additional data in Production of Coke and Coal Chemicals from Coal-Gas Retorts in 1948, Bureau of 
Mines Mineral Market Rept. 1712, Apr. 13, 1949. 

3 Includes drip and holder oil.
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GROWTH OF INDUSTRY 

TABLE 6.—Historical Statistics of the coke industry in the United States, 1880 and 
1890-1948 

Production (mil- | $8 Ovensin | 85 8 s |g Total value at plant | 
lion net tons) | 9 B existence ag = 8 S, (million dollars) 

_— 

77 BB oe | Ee FE is8l7 a _ 
| g B ey of | oa] So |8n148 

Year £ 2q o8 gs | xs Sai as a= 
2 | 3 sf S 88 | S818 isi e|/ fs | £34 
a “ 2 ge aed fell] oF i | Se | SoS 
8 | g a a| & | g | BB, | 3" |S"| en) 2) 8) 88) Fos 
g|a|3 i888} 2 | & [288i 4 (3 |") al3|_s| age | 
5 | $] 6 |58e] & 8 |esh| § |S |F | SlFlas)] ose 
° pA Ge |e wa Mm | a o pi | ed mAio;< a 

1880__..|_--...| 3.3) 3. 3]-------]------_| 12, 372|----_-__ 5.2} 63.7) $1.99) 7|--__|---..- 7 
1890_.__.{------| 11.5) 11. 5)------.]--_-----} 37, 158)------_- 18.0} 63.9) 2.02). 23). .}.. 2. 23 
1891.._.|------] 10.4] 10.4}----.-]___..-_| 40, 057)------_- 16.3} 63.3]. 1.97) 20)---_}]..--__ 20 
1892_._._j_--.--| 12.0) 12.0;----.--}-_-__--_| 42, 002}----___- 18.8] 63.8) 1.96] 24)/...j7-.__.. 24 
1893__..| 0.01; 9.5) 9.5 0.1 12) 44,189]----___. 14.9) 68.5} 1.74) 17|----| @ (2) 
1894_._2 .02; 9.2; 9.2 2 12} 44, 760 60 14.4) 64.0) 1.34) 12)..._] (2) (2) 
1895_.-. 02; 13.3) 13.3 -1 72) 45, 493 60 20.8} 64.0) 1.44 19 (2) (2) 
1896... -. .l 11.7, 11.8 .7 160; 46, 784 120 18.7} 63.1] 1.84 22 (3) (2) 
1897..-_| .38 | 13.0) 13.3 2.0}. 280) 47, 388 240 20.9) 63.6) 1.66) 22 (2) (2) 
1898. .-. .3 | 15.7) 16.0 1.8 5201 47, 863 500 25.2} 63.6) 1.591 26 (2) (). , 

-  1899_... .9| 18.8) 19.7 4.6! 1,020! 48, 583 65 30.2] 65.1) 1.76 35 () (2) 
1900...) 11] 19.4; 20.5 5.2; 1,085; 57,399; 1,096 32.1} 63.9} 2.31! 47 (2) (2) 
1901....| 1.2] 20.6) 21.8 5.4| 1,165! 62,786) 1, 533 34.2} 63.7) 2.04, 44 [i -2-Jo-~ 
1902_...| 1.4 | 24.0) 25.4 5.5} 1, 663] 67,406; 1, 346 39.6; 64.1] 2.491 63 (?) (2) 
1903_.-.; 1.9 | 23.4) 25.3 7.4, 1,956) 77,378) . 1,335 39.4! 64.1] 2.63 66 (?) (2) 
1904..-.| 2.6] 21.1] 23.7] 11.0) 2,910) 80, 689 832 36.5; 64.8) 1.95} 46 (2) (2) 
1905_...| 3.4] 28.8) 32.2) 10.7] 3,103) 84, 405 417 49.5) 65.1) 2.25 72 (2). (2) 
1906....| 4.6 | 31.8] 36.4; 12.5) 3,547; 90,354; . 112 55.7, 65.3] 2.52) 92 (2) (2) 
1907_.-.| 5.6] 35.2) 40.8! 13.8) 3,684) 95, 996 330 61.9] 65.8] 2.74; 90) 22 8 120 
1908_...| 4.2] 21.8) 26.0; 16.1) 3,799) 97, 419 240 39.4| 66.0) 2.40) 48) 14 7 69 
1909_...} 6.2] 33.1} 39.3} 15.9] 3,989) 99, 993 949 59.41 66.2; 2.29) 70) 20 8. 98 
1910__._._| 7.1 34.6] 41.7| 17.1] 4,078/100, 362} 1.200 63.1} 66.1; 2.39) 75) 25 8 108 
1911____| 7.9 | 27.7} 35.6] 22.1] 4.624) 99, 255 698 53.31 66.7] 2.37, 57| 27 10 94 
1912___.} 11.1 32.9| 44.0} 25.3! 5,211) 97,019 793 65.6} 67.1) 2.54; 69) 43 14 126 
1913____] 12.7 | 33.6) 46.3) 27.5) 5,688) 96, 962 504 69.2| 66.9] 2.78] 80} 49) 17 146 
1914___.| 11.2 | 23.4] 34.6) 32.5; 5,809) 93, 946 644 51.6} 66.9] 2.56; 50; 38). 18 106 
1915__._.} 14.1 27.5) 41.6] 33.8) 6,268] 93,110) 1,191 61.8] 67.2} 2.54) 57) 49 30 136 
1916_.-./ 19.1 35.4! 54.5) 35.0! 7, 283! 91, 581 2, 084 81.6} 66.8] 3.13) 96; 75 62 233 
1917._..| 22.4 | 33.2] 55.6) 40.4) 7,869) 88,027} 2, 260 83.8| 66.4] 5.36] 159} 139 68 366 
1918_.._); 26.0 | 30.5) 56.5) 46.0) 9,279] 84, 635 1, 815 85.0; 66.4] 6.77} 189; 193 77 459 
1919___.} 25.1 19.1) 44.2] 56.9} 10,379] 82, 560 877 65.6| 67.4) 5.85} 98) 160 68 326 
1920__._.| 30.8 | 20.5) 51.3; 60.0; 10,881) 75, 298 396 76.2| 67.4 9.27) 163) 313 105 581 
1921____} 19.8 5.5| 25.3} 78.1) 11, 142] 66,014 85 37.2; 68.0; 5.84} 30; 118 68 216 
1922____] 28.5 8.6} 37.1 76. 9} 11, 212] 63, 958 403 54.3) 68.3) 6.42; 50; 188 95 333 
1923.__.} 37.6 | 19.4} 57.0) 66.0) 11, 156) 62,349 629 84.4, 67.5) 6.56] 116; 257] 131 504 
1924____| 34.0 10.3) 44.3} 76.8) 11,413) 60, 4382 247 65.0} 68.1; 5.51} 48) 196 120 364 
1925.__.} 39.9 | 11.4) 51.3} 77.9) 11, 290] 57, 587 429 74.5) 68.8] 5.12) 52) 211 143 406 
1926....| 44.4 | 12.5) 56.9) 78.0) 11,716) 52, 558 978 82.9} 68.6) 5.41; 57) 251 157 465 
1927___.| 43.9 7.2) 51.1 85. 9| 12,475} 49, 795 289 74.4) 68.6) 5.13] 30) 232; 160 422 
1928__._] 48.3 4.5} 52.8| 91.5) 12,544) 41, 288 145 77.2| 68.4) 4.79; 16) 237; 177 430 
1929___.}| 53.4 6.5} 59.9] 89.2) 12,649) 30, 082 408 86.8} 69.0} 4.66) 23) 256; 192 471 
1930_._.| 45.2 2.8| 48.0] 94.2) 12,831! 23, 907 276 69.8] 68.7) 4.36) 10; 200; 168 378 
1931__..] 32.4 1.1) 33.5} 96.6] 13,108) 21, 588)_-._____ 48.6} 68.9] 4.83; 4) 158) 125 287 
1932____| 21.1 .7| 21.8] 97.0] 13, 053} 19, 440).--_____ 31.9| 68.3) 4.79} 2) 103 88 193 
1933_...} 26.7 -9| 27.6; 96.7] 13, 053) 16, 857}_.-..-__ 40.1) 68.7} 4.46] 3) 120 95 218 
1934__..| 30.8 1.0) 31.8} 96.8] 12, 963} 14, 206/._..____ 46.0} 69.2) 5.01 4| 155 104 263 
1935__..| 34.2 -9| 35.1) 97.4] 12,860] 13, 674 122 50.5) 69.6; 5.03} 4) 173] 113 290 
1936__..] 44.6 1.7| 46.3} 96.3] 12,849) 13,012 305 65.9| 70.2} 5.02) 7; 226) 136 369 ; 
1937__..} 49.2 3.2} 52.4) 94.0} 12,718} 12,194 259 74.5) 70.3] 4.98] 14) 247) 151 412 
1938__...| 31.7 .8} 32.5) 97.4) 12,724) 10, 816 146 46.6) 69.7) 5.14; 4) 163 116 283 
1939__..| 42.9 1.4| 44.3] 96.7} 12,732) 10,934)__..___- 63.5) 69.8! 4.80] 6) 207| 142 355 
1940__..| 54.0 3.1}; 57.1} 94.6] 12, 734) 15, 150 492 81.4; 70.1) 4.80) 14) 260); 168 442 
1941____| 58.5 6.7} 65.2) 89.7] 13,016) 18, 669 181 93.1} 70.0| 5.41) 37) 316) 183 536 
1942____| 62.3 8.3} 70.6} 88.3] 13, 303) 16, 295 1, 327 100.8} 70.0} 6.03} 47) 378) 204 629 
1943____} 63.8 7.9) 71.7) 88.9] 14, 253] 17, 666 528 102.5} 70.0] 6.64} 52) 424; 210 686 
1944__._| 67.0 7.0; 74.0) 90.6) 14, 580] 16, 318 180 105.3} 70.3] 7.13) 49) 479; 208 736 
1945....{ 62.1 §.2| 67.3 92. 3} 14,510} 12, 179 335 95.7; 70.4) 7.56) 38) 470 191 699 
1946_...| 53.9 4.6) 58.5} 92.2) 14,494! 12, 864 824 83.5; 70.0) 8.32! 37| 450| 1738 660 
1947__._| 66.8 6.7| 73.5 90. 9) 14, 728) 13, 443 572 105.0} 69.9) 10.57) 65) 711 248 1, 024 
1948__..1 68.3 6.6] 74.9} 91.2) 15,139) 14,078 350) 107.6} 69.6) 12.40) 79] 849} 302 1, 230 

eee ee eee erence ree eee ee ee erence cece ee 

1 Value for tar up to and including 1917 represented that of tar ‘‘obtained and sold’’ which did not always 
include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included. 
Value of breeze produced at oven-coke plants is included for those years for which it was reported, namely, 
1916, 1917, and 1919-48. For other coal-chemical materials, only value of those sold is included. Value of 
breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 

2 No accurate data on value of the coal-chemical materials available.
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| MONTHLY AND WEEKLY PRODUCTION 

Monthly data on oven and beehive coke, shown in tables 7 to 9, are 
based upon reports received from producers after minor adjustments 
have been made. Weekly production of beehive coke is estimated 
from reports of carloadings received from all coke-carrying railroads. 
The totals shown in table 10 have been adjusted to the annual total, 
ascertained by direct canvass of the producers. Data on weekly 
production of beehive coke are published by the Bureau of Mines in 
the Weekly Anthracite and Beehive-Coke Report, and monthly data 
for both oven and beehive coke are published in the Monthly Coke 
Report. These reports are distributed, free of charge, upon request to 
the Publications Distribution Section, Bureau of Mines, Washington 
25, D.C. OO 

TABLE 7.—Coke produced in the United States, 1937 and 1946-48, by months and 
average per day, in net tons !} 

1937 1946 1947 1948 

Month Dail Dail Dail Dail | any ally aly auy 

| Total Javerage| Total | average| Tot@l | average| Total | average 

Oven coke: 
January .-.--.-..| 4, 360, 700 | 140,700 | 3, 822,300 | 123, 300 | 5, 650, 600 | 182, 300 | 5,886, 500 189, 900 
February...---._| 3, 992,900 | 142,600 | 2,647,200 | 94, 500 | 5, 158, 500 | 184,300 | 5, 534, 600 190, 800 
March._.-----_-_| 4,495, 500 | 145, 000 | 5,029,700 | 162/200 | 5, 690, 700 | 183,600 | 5,666,800 | 182, 800 
April..._.__.._.-|, 4, 350, 900 | 145,000 | 3,874, 800 | 129,200 | 5, 413, 500 | 180, 400 | 4, 507, 500 150, 300 
May.------------| 4, 479, 700 | 144, 500 | 2, 588,900 | 83, 500 | 5, 561, 900 | 179, 400 | 5, 746, 000 |. 185, 400 
June____..----...| 4, 024, 800 | 184, 200 | 4,444, 400 | 148, 100 | 5,352,900 | 178, 400 | 5, 616, 500 187, 200 
July...----------| 4, 423, 900 | 142, 700 | 5, 354, 500 | 172, 700 | 5,403, 300 | 174,300 | 5,738,000 | 185, 100 
August__...---..| 4, 578, 400 | 147, 500 | 5, 494, 600 | 177,300 | 5, 664,700 | 182, 700 | 5,873,800 | 189, 500 
September._...__| 4, 427,800 | 147,600 | 5, 376, 500 | 179, 200 | 5, 426, 900 | 180, 900 | 5, 789, 100 193, 000 
October. ....---.| 4,035, 100 | 130, 200 | 5, 545,200 | 178,900 | 5,833, 100 | 188, 200 | 5, 992, 400 193, 300 

. November-_-_.--..| 3, 222, 300 | 107,400 | 4, 954, 300 | 165,100 | 5, 682, 500 | 189,400 | 5, 832, 900 194, 400 
December-.-----| 2,823,800 | 91, 100 | 4,797,000 | 154,700 | 5,920,000 | 191,000 | 6,100,300 | 196, 800. 
Total... -. _ -|49, 210, 800 | 134, 800 |53, 929, 400 | 147, 800 |66, 758, 600 | 482, 900 |68, 284, 400 | 186, 600 

Beehive coke: . 
January......---| 274,300 | 10,600] 418,500 | 13,500 | 594,100] 19,100| 616,100 | 19, 900 
February._-.....| 294,600 | 12, 300 379; 400 | 13,600 538,200 | 19, 200 547, 900 18, 900 
March...---_----| 357,300 | 13,200] 478,200 | 15,500 | 606,100 | 19,500 | 331,500 | 10, 700 
April__---_....-.| 309,700 | 11, 900 22, 100 700 445,800 | 14,900 | . 249, 200 8, 300 

-May.-------"-"| 326,500 | 12,600] 27,800 900 | 611,800 | 19,800} 599,400 | 19, 300 
June......-------| 274,800 | 10,600 | 377,900 | 12,600 | 471,100 | 15,700 | 561,300 | 18, 700 
July._--.--..-.-.| 285,100 | 11,000 482,800 | 15, 600 437,100 | 14,100 453,100 |. 14,600 
August_..---.--| 259,000 | 10,000} 539,900 | 17,400 | 588,700 | 19,000 | 640,100 | 20, 600 
September__.....| 253, 900 9, 800 500,100 | 16, 700 593, 600 | 19,800 617, 200 20, 600 

' October...-.....| 225, 500 8,700 | 573,900 | 18, 500 627,000 | 20, 200 651, 500 21, 000 
November-______- 168, 800 6, 500 372,100 | 12, 400 559, 600 | 18, 700 640, 200 21, 400 
December..-----| 135,200] 5,200] 395,700 | 12,800 | 614,200 | 19,800| 670,100] 21,600 
Total... __._] 3, 164, 700 | 10, 200 | 4, 568, 400 | 12, 500 | 6,687,300 | 18,300 | 6,577,600 | 17,900 

-Total:..... , , 

January........-| 4,635, 000 | 151, 300 | 4, 240, 800 | 136, 800 | 6, 244, 700 | 201,400 | 6,502,600 | 209, 800 
February_....---| 4, 287, 500 | 154, 900 | 3, 026, 600 | 108; 100 | 5, 696, 700 | 203, 500 | 6,082,500 | 209, 700 
March. .__-__-___| 4,852, 800 | 158,200 | 5, 507, 900 | 177, 700-| 6,296,800 | 203, 100 | 5,998, 300 | 193; 500 
April_________-_-} 4, 660, 600 | 156, 900 | 3, 896, 900 | 129; 900 | 5, 859, 300 | 195,300 | 4,756,700 | 158, 600 

-» May___-2_22__2:_| 4, 806, 200 | 157,100 | 2; 616, 700 | 84, 400 | 6, 173, 700 | 199, 200 | 6,345,400 | 204, 700 
. June..__--_.---.-] 4299, 600 | 144,800 | 4,822; 300 | 160, 700 | 5, 824,000 | 194, 100 | 6,177,800 | 205, 900 
July_-.__-7-_2--_] 4709, 000 | 153, 700 | 5, 837, 300 | 188,300 | 5,840, 400 | 188, 400 | 6,191,100 | 199, 700 

"°-August----222__] 4832, 400 | 157, 500 | 6, 034; 500 | 194) 700 | 6, 253, 400 | 201, 700 | 6,513,900 | 210, 100 
+» September_____-"| 4,681, 700 | 157, 400 | 5,876, 600 | 195,900 | 6,020, 500 | 200, 700 | 6, 406,300 | 213, 600 

October. .-------| 4; 260, 600 | 138,900 | 6, 119, 100 | 197,400 | 6, 460, 100 | 208, 400 | 6,643,900 | 214, 300 
_ November___.---| 3, 391, 100 | 113,900 | 5, 326, 400 | 177,500 | 6, 242, 100 | 208, 100 | 6,473,100 | 215, 800 

December. .-2---] 2,959,000 | 96, 300.| 5, 192; 700 | 167, 500 | 6, 534, 200 | 210, 800 | 6,770,400 | 218, 400 
_ Grand total. ...|52, 375, 500 | 145,000 |58, 497, 800 | 160, 300 |73, 445, 900 | 201, 200 |74, 862,000 | 204, 500 

_) Before 1941 daily average production of beehive.coke was calculated by subtracting Sundays and _holi- 
days in each month; 1942-48 daily average has been calculated by dividing total monthly production by 
total number of days in month. .



420 MINERALS YEARBOOK, 1948 

TABLE 8.—Oven coke produced in the United States in 1948, by States and months, 
in net tons | 

| [Based on reports from producers] = 
| 

State January | February} March April May June July 

Alabama.__-------------------- 524,400 | 495,700 | 481,300 | 322,500 | 530,300 | 514, 400 516, 600 

California_._....-.......--...---| 28, 300 25, 500 27, 000 25, 900 26, 600 25, 300 23, 900 . 

Colorado..--..----..-..--.-----| _79, 200 76, 000 78, 200 72, 500 84, 300 82, 600 81, 700 

Mlinois.....-------_------------} 322,200 | 302.400 | 310,500 | 252,800 | 308,700 | 298, 900 308, 600 

Indiana_...-------_------------] 743,800 | 700,100 | 722,700 | 631,600 | 706,500 | 702,300 700, 200 

Maryland....-.----.-----------| 157,300 | 158, 100 | 174,600 | 146,900 | 190,700 | 186, 500 190, 700 

Massachusetts.-...._.........--| 101, 000 90,100 | 102,000 87, 000 99, 500 93, 500 90, 900 

Michigan___....-.-...----------| 244,300 | 231,400 | 242, 400 188,200 | 244,100 | 238, 400 245, 600 

Minnesota....-...--_--.--------| 76,600 | 71,800 | 75,100 | 64,600} 66,400) 65,600 68, 200 
New Jersey_....--.-------------| 125,000 | 115,600 | 122,300 | 93,200 | 121,000] 117,400 | 120, 100 
New York..._-----------------} 476,700 | 449,300 | 472,400 | 382,000 | 452,300 | 447, 600 487, 200 

Ohio-_..---.------------------- 906,700 | 867,100 | 893,000 | 685,500 | 902,200 | 872,900 884, 900 

Pennsylvania. _----------------|1, 456, 500 |1, 363, 100 |1, 367, 400 |1, 110, 500 |1, 387,900 |1, 346, 800 | 1, 380, 300 
Tennessee......-.---------------- 21, 100 20, 500 21, 500 19, 700 21, 300 21, 100 22, 000 

Texas___-_-..------------------ 56, 000 52, 600 56, 600 50, 500 55, 200 52, 600 56, 400 

Utah._..-.--------------------- 100, 600 98, 300 76, 000 23, 600 87, 100 97, 500 97, 700 

West Virginia. ..._..---....----| 273,200 | 241,000 | 251, 700 188, 700 | 268,000 | 263, 700 269, 600 

Connecticut, Kentucky, Mis- 
souri, Rhode Island, and Wis- 
consin..-.------------.-------| 193,600 | 181,000 | 192,100 | 161, 800 | 193,900 | 189, 400 193, 400 

Total....------.-------~-|5, 886, 500 |5, 534, 600 |5, 666, 800 /4, 507, 500 |5, 746, 000 [5, 616, 500 | 5, 738, 000 

At merchant plants..........--/1, 183, 900 |1, 080,900 {1,147,900 | 929, 500 |1, 127, 700 |1, 108,000 | 1,130, 600 

At furnace plants._..._...-----|4, 702, 600 |4, 453, 700 |4, 518, 900 |3, 578,000 |4, 618, 300 |4, 508, 500 | 4, 607, 400 

ee 
ee 

Septem- Novem- | Decem- | 
State August ber October ber ber Total 

a | nn 

Alabama__...-----------------------------| 505, 100 514,100 | 537,900 | 519,500 | 553, 700 | 6,015, 500 

California._._..tu...._---.----~-------------- 11, 700 22, 200 27, 200 25, 300 27,900 | . 296, 800 

Colorado.._......-------------------------| 87,200] 84,700 | 82,400 | 79,100 | 88,600 | 976, 500 
Tllinois___...------------------------------] 318,000 | 310,600 | 319, 700 305, 700 | 317, 200 | 3, 675, 300 

Indiana____.__.---------------------------] 746,100 | 721,500 | 748,300 724,900 | 736,200 | 8, 584, 200 

Maryland.___.---------------------------- 190,900 | 183,900 | 189,400 | 184,200 | 199,600 | 2,147, 800 

Massachusetts. ----.---------------------- 81, 300 74, 900 63, 200 84, 100 89, 200 | 1, 056, 700 

Michigan ___._--.--------------------------| 245, 800 | 238,100 | 246,100 | 239,100 | 246,100 | 2, 849, 600 

Minnesota- -._.--------------------------- 69, 000 69, 600 74, 000 71, 700 73, 700 846, 300 

New Jersey.---------------2--------------| 119, 900 116,300 | 121,100 | 117,400 | 121,600 | 1,410, 900 

New York._..-----------------------------| 498, 500 505,200 | 512,300 | 486,200 | 517,500 | 5, 687, 200 

Ohio...___._.--------------------~--------| 909,900 | 889,500 | 922, 900 | 900,200 | 927,700 |10, 562, 500 

Pennsylvania_._-------------------------- 1, 429, 700 |1, 415, 500 |1, 473, 400 1, 422, 500 1, 496, 100 16, 649, 700 

Tennessee__....-----------~-----~----~--- 21, 300 20, 800 20, 700 20, 300 21,100 251, 400 

Texas... ..----------------------~-------- 52, 600 44, 200 54, 500 55, 000 58, 000 644, 200 

Utah__.---------.------------------------ 93, 500 96, 000 88, 100 98,500 | 101,600 | 1,058, 500 

West Virginia._.____.-.-..--------.-------| 300, 200 | 293, 500 312,400 | 308,200 | 327,900 | 3, 298, 100 

Connecticut, Kentucky, Missouri, Rhode . 

Island, and Wisconsin.--..-----.--------| 198, 100 | 188,500 } 198,800 | 191,000 | 196,600 | 2, 273, 200 

Total.....__------.----------------~|5, 873, 800 |5, 789, 100 |5, 992, 400 |5, 832, 900 |6, 100,300 (68, 284, 400 

At merchant plants......-----------------|1, 128, 700 |1, 100, 100 {1, 129, 200 |1,113, 700 |1, 152, 300 |138, 332, 500 

At furnace plants___--.-------------------|4, 74, 100 4, 689, 000 |4, 863, 200 |4, 719, 200 |4, 948,000 |54, 951, 900 

ree 

eee 

TABLE 9.—Beehive coke produced in the United States in 1948, by States and 

months, in net tons 

[Based on reports from producers] 
re 

LL ————_——_ ee ee 

State January | February March April May June July 

Kentucky-------- 7, 500 8, 100 6, 300 6, 600 9, 900 8, 300 8, 100 

Pennsylvania---- 551, 500 486, 700 290, 000 214, 400 522, 400 491, 500 390, 700 

Utah__...------- 7, 700 6, 800 3, 200 1, 400 18, 900 17, 700 15, 000 

Virginia.___-.---- 19, 400 18, 600 11, 400 8, 900 18, 200 16, 000 11, 500 

West Virginia-_._-. 30, 000 27, 700 20, 600 17, 900 30, 000 27, 800 27, 800 

Total__.-.- 616, 100 547, 900 331, 500 249, 200 599, 400 561, 300 453, 100 

nr
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TABLE 9.—Beehive coke produced in the United States in 1948, by States and 
7 months, in net tons—Continued : 

State August |September| October | November | December Total 

Kentucky. ....-_.------------ 9, 900 8, 400 9, 900 9, 500 9, 300 101, 800 
Pennsylvania...--------------| 555,400 | 535,300 | 561,900 | 553,700 | 580,300 | __5, 733, 800 
Utah__.......--..----------| 24,000 | 22 500 23, 800 22; 700 24, 900 188, 600 
Virginia .~ 2-92-77} «17; 600 19, 300 21, 200 19, 100 19, 700 200, 900 
West Virginia.._.-.-----.| 33,200 | —31, 700 34, 700 35,200} 35,900 352, 500 

 Total......---------.-| 640, 100 | 617,200] 651,500} 640,200] 670,100 | 6,577, 600 

TABLE 10.—Beehive coke produced in the United States in 1948, by weeks 

[Estimated from railroad shipments] 

Week ended— Net tons Week ended— | Net tons Week ended— Net tons 

Jan, 3..-..-----------| 154,800 || May 15_......__.___.| 149,300 || Sept. 25.._.___.___| 148, 200 
Jan. 10.-.------------| 143,100 || May 22. """"""}_—155, 900 || Oct.2.-........| 148° 800 
Jan. 17-2--2---------_| 144,300 || May 29-------""7""""| 146, 200 || Oct. 9_...-..--..-| 1587 400 
Jan, 24_..--- 2 134, 200 || June 5_-._-...-______ 141, 600 || Oct. 16_....----__-_- 150, 800 
Jan. 31__--_---___--_- 139, 700 || June 12.-.._________- 152, 500 |} Oct. 23... 148, 600 
Feb. 7_.-..-------..- 138,000 || June 19_--_._________ 147, 300 |} Oct. 30_-..-.--_______ 156, 200 
Feb. 14_-__---._____- 142,200 || Jume 26.._-__._______ 151, 800 || Nov. 6___-----_-..__- 135, 800 
Feb. 21.--------__-__| 188,500 || July 3.....--.| 28,100 |] Nov. 13.--.--.-....._| 147, 600 
Feb. 28_..----_--.___ 139, 200 || July 10.-..-.-..._____- 51, 200 || Nov. 20_____________- 157,700 
Mar. 6_..-.--.-_--__ 132, 800 |) July 17_----.--.-.___- 83, 300 || Nov. 27..--..._______ 149, 000 
Mar. 13____.----____- 129,000 |] July 24...-...._ 141, 400 |} Dee. 4...---__--- 154, 200 
Mar. 20. -.--...-.__-- 59, 900 || July 31_-.--.._._____- 138, 900 |} Dec. 11_.._._-______- 156, 900 
Mar. 27...--..-___-._ 14,100 j| Aug. 7_-.----__-__ 141,900 || Dec. 18__.-._--.-____. 143, 600 
Apr. 3. --.-------__ 10, 200 |} Aug. 14..._.---____ 148,900 || Dec. 25__.___________ 142, 300 
Apr, 10_--...--__-._- 12, 400 || Aug. 21-...._________ 149, 500 || Jan. 1--.-.._.__...__-]| 2111, 500 
Apr.17-------------| 33,900 || Aug. 28... 77|—- 144} 900 | —__ . 
Apr.24-..____---_| 67,000 || Sept.4.....-..--.| 152,100 ||. —STotal...__-____| 6, 577, 600 
May 1__-.-------.____ 96, 100 || Sept. 11__._---__._____ 127, 700 
May 8-.--.....-----.-- 141, 600 || Sept. 18......-_--_____ 149, 500 

13 days only. 
26 days only. 

PRODUCTION BY FURNACE AND MERCHANT PLANTS 

The criteria used by the Bureau of Mines for classifying “‘furnace’’ | 
and “‘merchant’”’ oven-coke plants were given in detail in the 1947 
coke chapter and therefore need not be repeated here. 

The total number of active plants in 1948 was the same as in 1947; 
however, the plant at Fairmont, W. Va., formerly owned and operated | 
by the Domestic Coke Corp., was purchased by the Sharon Steel 
Corp. on February 1, 1948, and the classification was changed from 
merchant to furnace plant, as shown in table 11. This change 
naturally decreased the output from merchant plants, but the sharp 
increase in furnace output was not due entirely to this transfer. 
The growth in output of furnace plants in the past decade is due 
largely to the increased demand for blast-furnace coke. To meet 
these mounting requirements, expansion of carbonizing capacity at 
integrated iron and steel works has been necessary. As a result, a 
greater proportion of coke is being produced by furnace plants. 
For example, in 1937 furnace plants supplied slightly over 73 percent 
of the total production, whereas in 1948 the proportion had risen to 
over 80 percent. Furnace and merchant plants operated at a uni- 
form rate throughout the year, except for a 2-week period in April. 
Monthly and daily average production data for both types of plants _ 
are shown in table 12.
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TABLE 11.—Number and production of oven-coke plants connected with iron 7 

furnaces and of other plants in the United States, 1918, 1918, 1937, and 

1946—48 . 

tasers eevee ete ate pn PP SS EE Se 

Number of active plants| Coke produced (net tons) | Percent of production 

Year — 
Furnace | Merchant Furnace Merchant Furnace | Merchant 
plants plants plants plants plants plants 

1913..-..----..------------ 20 16 9, 277, 832 3, 436, 868 73.0 27.0 
1918__-....---------------- 36 24 | 19, 220, 342 6, 777, 238 73.9 26.1 

| 1937_....-_---.------------ 43 42 | 36,134,209 | 13,076, 539 73.4 , 26.6 
1946_.-..-.-_--.-.__------ 53 32 | 41,540,962 | 12,388,485 77.0 23.0 
1947_._..___...__._-----.-- 54 32 | 52,860,850 | - 13, 897, 699 79.2 20.8 
1948_...__.__-_-_---------- 55 31 | 54,951,858 | 13,332, 499 80.5 19.5 

TABLE 12.—Monthly and average daily production of oven coke by plants con- 

nected with iron furnaces and by other plants in the United States, 1937 and 
1947—48, in net tons 

queso ese narr  TSATS 
 e 

. 1937 - 1947 1948 

Month 
Furnace | Merchant Furnace {| Merchant | Furnace | Merchant 
plants plants plants plants plants plants 

Monthly production: . 

January_....-------------| 3,241,600 | 1,119,100] 4,465,300 | 1,185,300 | 4,702,600 | 1, 183, 900 
February ..---------------| 2, 996, 500 996,400 | 4,071,800 | 1,086,700 | 4,453,700 | 1,080, 900 
March.._....-.-----__---.| 3,355,000 | 1,140,500 | 4,491,300 | 1,199,400] 4,518,900 | 1,147,900 
April...------------------| 3, 310,300 | 1,040,600 | 4,286,600 | 1,126,900 | 3, 578, 000 929, 500 
May....------------------| 3,375,600 | 1,104,100 | 4,383,300 | 1,178,600 | 4,618,300 | 1, 127, 700 

. June...-..-.--------------] 2,917,500 | 1,107,300 | 4,228,000 | 1,124,900 | 4,508,500 | 1,108, 000 
July ..--.------_----------| 3,316,100 | 1,107,800 | 4,270,600 | 1,132,700 | 4,607,400 | 1, 180, 600 
‘August_..----------------| 3,469,300 | 1,104,100 | 4,488,500] 1,176,200 | 4,745,100 | 1, 128, 700 
September___-------------| 3, 334,700 | 1,093,100 | 4,283,000} 1,143,900 | 4,689,000 | 1, 100, 100 
October__...--------------| 2,910, 500 } 1,124,600 | 4,643,200 | 1,189,900 | 4,863,200 | 1, 129, 200 
November_..._-....------| 2,142,700 | 1,079,600 | 4,524,200 | 1,158,300 | 4,719,200 | 1,113, 700 

| December.....-.---------| 1, 764,400 | 1,059,400 | 4,725,100} 1,194,900 | 4,948,000] 1,152,300 

Total..__.-....---------| 36, 134, 200 | 13,076,600 | 52,860,900 | 13,897, 700 | 54,951,900 | 13, 332, 500 

Average daily production: 
January....--------------| 104, 600 36, 100 144, 100 38, 200 151, 700 38, 200 
February._---------------| 107, 000 35, 600 145, 500 38, 800 153, 500 37, 300 
March....----------------| 108, 200 36, 800 144, 900 38, 700 145, 800 37, 000 
April._.------------------| 110, 300 34,700 142, 900 37, 500 119, 300 31, 000 

| May..-.------------------| 108,900 35, 600 141, 400 38, 000 149, 000 36, 400 
June._-------------------- 97, 300 36, 900 140, 900 37, 500 150, 300 36, 900 
July_..-------------------| 107, 000 35, 700 137, 800 36, 500 148, 600 36, 500 
August..----.------------] 111, 900 35, 600 144, 800 37, 900 153, 100 36, 400 
September_..........--...| 111, 200 36, 400 142, 800 38, 100 156, 300 36, 700 
October___-.-------------- 93, 900 36, 300 149, 800 38, 400 156, 900 36, 400 
November-__----..-------- 71, 400 36, 000 150, 800 38, 600 157, 300 37, 100 
December. ...------------ 56, 900 34, 200 152, 400 38, 600 159, 600 37, 200 

Average for year__-~---- 99, 000 35, 800 144, 800 38, 100 150, 200 36, 400 

aa SR 

PRODUCTION BY STATES AND DISTRICTS 

Oven coke was produced in 22 States in 1948, the same number that 
reported production in 1947. Increases in production over that of 
1947 were reported by 13 States, and decreases up to 12 percent 
occurred in the 9 remaining States. Production increases are as fol- 
lows: Texas led with a gain of 145 percent; West Virginia, 17 percent; 
Colorado, 15 percent; Maryland and Utah, 9 percent each; and Ohio, 
5 percent. The largest tonnage increases were reported by Ohio, 
West Virginia, and Texas. These States combined accounted for 89 
percent of the gain in output over 1947.
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Production of oven coke by geographic areas is shown in table 14. 
This tabulation proves that the Middle Atlantic area, which includes 
Maryland, New Jersey, New York, and Pennsylvania, contributed 
the largest share of the Nation’s output, supplying 38 percent of the 
total. Illinois, Indiana, and Missouri combined furnished 18 percent, 
and Ohio ranked third with 16 percent of the total. The rapid expan- 
sion of the iron and steel industry in the Western States has greatly 
increased the requirements for metallurgical coke, and total produc- 
tion in this area has increased more than fourfold since 1937. 

In 1948 Pennsylvania continued to surpass all other States combined 
in the production of beehive coke, supplying 87 percent of the national 
output. Closing of the only beehive-coke plant in Colorado in 1947 
removed that State from the list of producers, leaving only five States 
in 1948. Production declined in three States, gained slightly in 
Kentucky, and increased 179 percent in Utah. The tremendous gain 
in Utah was due to rehabilitation of the large plant at Columbia by 
Kaiser & Frazer Parts Corp. 

TABLE 13.—Coke produced in the United States, 1987 and 1945-48, by States, 
: in net tons 

{Exclusive of screenings or breeze] 

State 1937 1945 1946 1947 1948 

Oven coke: 
Alabama. ..-_-..----------------------| 4,259,771 | 5, 400,925 | 4, 665,939 | 5,869,738 | 6, 015, 460 
California...--------------------_.---~|-------.---. 256, 092 260, 470 332, 244 296, 749 
Colorado. .----------------------------| 486,945 | _ 639,099 | 558,545 | 849, 697 976, 504 
Tlinois_._--------._----_-------------| 2,998, 663 | 3,681,516 | 3,192,395 | 3,805,374 | 3, 675, 284 
Indiana-__-...---------------.----.-_| 5, 467,061 | 7,814,247 | 6,651,567 | 8, 785, 687 8, 584, 225 
Maryland_.__--------------------------| 1,513,651 | 2/024, 609 | 1,661,606 | 1,975,201 | 2,147 787 
Massachusetts ....--------------------| 1,130,620 | 1,149,448 | 1,046,267 | 1,196,010 | 1,056,701 
Michigan ._.-..-.----------------------] 2, 283,518 | 2,805,970 | 2,499,664 | 2,818, 941 2, 849, 601 
Minnesota_..--------------------------| 704,631 | °’ 825,620 | °’860,754 | 807, 739 846, 246 
New Jersey-_..------------------------| 1,015,073 | 1,284,020 | 1,258,854 1,432,210 | 1,410, 941 
New York__...-----------------------| 4,946, 964 | 5, 789,974 | 5,042,674 | 5,670,333 | _5, 687, 225 
Ohio--. .-_.-----------.---.----------.-| 6, 737,881 | 9,405,710 | 8,451,580 | 10,069,237 | 10, 562, 486 , 
Pennsylvania____....---------------~-_| 13, 701, 262 | 15, 255,137 | 12,794,721 | 16,474,893 | 16, 649, 689 
Tennessee..--------------------------— 89, 451 236, 979 229, 751 241, 925 251, 428 
Texas... ..----------------------------|------- +--+ 140, 254 |.----__---_- 263, 006. 644, 225 
Utah_.-..-----------~----------------- 149, 659 731, 306 487, 133 975, 772 1, 058, 501 

Washington.__..-.---------_-------_--.. 14, 656 |---.-..----_|------~--~_~]---------__.|------------ 
West Virginia_____-.--------.---------| 1,817,993 | 2, 462,477 | 2, 162,453 | 2,822,381 | 3,298, 090 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin_.-.-.--| 1,892,949 | 2,190,905 | 2,105,074 | 2,278,161 2, 273, 215 

Total__._-_--------------------------] 49, 210, 748 | 62, 094, 288 | 53,929,447 | 66, 758, 549 | 68, 284, 357 
Beehive coke: 

Colorado- .-----------.--------~--.---- 64, 222 72, 678 58, 761 21,489 |----.-----__ 
Kentucky.---.---.---.-------_------_-|-------.---- 74, 404 85, 400 95, 285 101, 745 
Pennsylvania_._.__---.-----—----------| 2, 559,048 | 4,583,720 | 4,027,167 | 5,913,133 | 5, 733,835 
Tennessee .-..-.-----.----------------- 14, 982 |.----------_]-----------.|---2---} el 
Utah__.-..-----_--------------------- 6, 657 4, 205 5,234 | 67,693 188, 586 

Virginia__.-.---------_---.-------_-..- 240, 425 191, 032 171, 242 211, 876 200, 911 
West Virginia__._--------22-------| 279,387 | 2871854 | 220,597} 377,895 352; 494 

Total._..----------------------------| 3, 164,721 | 5, 213,893 | 4,568,401 | 6,687,301 | 6,577,571 
Grand total. ....-.-.----------------| 52, 375, 469 | 67,308, 181 | 58, 497,848 | 73,445,850 | 74, 861, 928 

a STP USS SSS SSS sa Ps sls Sgn esi
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TABLE 14.—Production of oven coke, by geographic areas, 1937, 1940, and 
—— 1945-48, in net tons © ts 

en AP ss SS SS A 
TD 

Geographic areas 1937 1940 1945 1946 1947 1948 

Connecticut, Massachusetts, 
and Rhode Island.__-.------| 1, 717,558 | 1,779,306 | 1,855,396 | 1,663,316 | 1,890,973 | 1, 746, 550 

Maryland, New Jersey, New | 
York, and Pennsylvania..__| 21, 176, 950 | 22, 641,242 | 24, 353, 740 | 20, 757,855 | 25, 552,637 | 25, 895, 642 

Ohio__------------------------| 6, 737,881 | 7,897,929 | 9, 405, 710 8, 451, 580 | 10,069,237 | 10, 562, 486 
Illinois, Indiana, and Missouri} 8, 730,680 | 9,660,017 | 11, 763, 201 10, 109, 231 | 12, 868, 508 12, 539, 204 

Michigan, Minnesota, and 
Wisconsin__.------.--...--..| 3, 589,795 | 3,944,410 | 4,236,020 | 3,970,174 | 4,342,188 4, 327, 342 

Alabama, Kentucky, Tennes- . 
see, and West Virginia....._| 6, 606,624 | 7,328,908 | 8, 713,470 | 7,671,143 | 9,614,287 | 10, 237, 154 

California, Colorado, Texas, 
Utah, and Washington_.---- 651, 260 762,497 | 1,766,751 | 1,306,148 | 2,420, 719 2, 975, 979 

Total__.----------------| 49, 210, 748 | 54,014, 309 | 62, 094, 288 | 53, 929, 447 | 66, 758,549 | 68, 284, 357 

een 
A NY

 

TABLE 15.—Oven coke produced in the United States in 1948, by steel-producing 
districts 

anne SS SS SS A ae 

. Yield of Value of coke at. 
~ Coal coke Coke pro- ovens 

District Plants | Ovens | charged from | duced (net 
(net tons) coal tons) 

(percent) Total Per ton 

Eastern....-........--------- 22 | 3,583 | 22, 996, 777 70.77 | 16, 273,957 | $211, 137,804 | $12.97 | 
Pittsburgh- Youngstown. - --- 21 | 4,594 | 30, 460, 533 68. 75 | 20, 942, 588 231, 935, 216 11. 07 

Cleveland-Detroit...-..--.--- 10 | 1,652 | 11,009, 149 70.92 | 7,808,000 ; 100, 213, 106 12. 83 

Chicago...---.--------------- 19 | 3,170 | 19, 475, 640 71.97 | 14,016,945 | 207, 354, 391 14. 79 

Southern_______..-.---.------ 10 1,480 | 9, 661, 164 71. 53 6, 911, 113 69, 705. 763 10. 09 

Western_....--...-..--------- 4 660 | 3, 637, 055 64.11 | 2,331, 754 28, 372, 803 12. 17 

Total_.---------------- 86 | 15,139 | 97, 240, 318 70. 22 | 68, 284, 357 | 848, 719, 083 12. 43 

renee A 

| TABLE 16.—Coke produced in Pennsylvania in 1948, by districts 
ee 

Yield of Value of coke at 
Coal coke Coke pro- ovens 

District Plants | Ovens | charged from duced (net 
(net tons) coal tons) 

(percent) Total Per ton 

Oven coke: | 
Fastern !...02.----------- 5 796 | 4,677, 800 71. 20 3, 330, 476 $43, 794,762 | $13.15 
Western 2._...-.--------.- 8 | 3,056 | 19, 552, 105 68.12 | 13, 319, 213 145, 935, 117 10. 96 

Total. .....------------ 13 | 3,852 | 24, 229, 905 68.72 | 16, 649, 689 189, 729, 879 11. 40 

Beehive coke: 
Fayette County.-.------- 41 8, 169 6, 320, 764 64. 40 4,070, 790 45, 346, 848 11.14 

Westmoreland County - -- 20 2, 516 1, 776, 716 64. 56 1, 147, 125 15, 310, 609 13. 35 

Other counties ?___-_----. 4 699 808, 714 63. 80 515, 920 6, 646, 379 12. 88 

Total...--------------- 65 | 11,384 | 8, 906, 194 64.38 | 5, 733, 835 67, 303, 836 11. 74 

Grand total__...------- 78 | 15, 236 | 33, 186, 099 67.55 | 22, 383, 524 257, 033, 715 11. 48 

eS
 

AI 

1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedeland. 
P 2 Tacludes plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 

ittsburgh. 
3 Beaver, Greene, and Indiana Counties.
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NUMBER AND TYPE OF OVENS 

Coke Ovens.—Modernization of existing facilities and construction of 

new ovens continued at a rapid pacein 1948. In all,495 new ovens with 
an annual coke capacity of 2,571,700 tons were built during the year. 

In addition, 28 old ovens were completely rebuilt in Alabama, and 
minor repairs were made on a number of ovens in various other places. 

One battery of 17 ovens in Ohio and another of 61 in Pennsylvania 
were demolished; failure of 2 ovens in Alabama and 4 in Illinois 

brought the total number abandoned to 84. The net gain in ovens 
in 1948 was 411, which raised the total number in existence at the 

end of the year to 15,139, a new record. In spite of the extensive 

construction activity of the past several years, the proportion of 

ovens more than 25 years old is still high. Table 18 shows the number 
and capacity of all ovens in existence on December 31, 1948, according 
to age groups. It is evident from the large number of overage ovens 
shown in this tabulation that extensive construction work must be 

continued if the current rate of production is to be maintained. Coke- 

plant operators are endeavoring to meet rising coke requirements by 

constructing new ovens. At the close of the year 350 new ovens were 

‘under actual construction, and contracts were let for erecting several 
additional batteries. 

Beehive Ovens.—Beehive ovens played an important part in meet- 

ing blast-furnace coke requirements during World War II, and a large 

number continued to operate in 1948 to help supply the insatiable 

demand for metallurgical coke. The average number of beehive 

ovens in blast during the year ranged from a low of 9,965 in April to 

a peak of 12,403 in December. The decline in average number of 

active ovens in April was due to the closing of 1,310 ovens in Pennsyl- 

vania by the H. C. Frick Coke Co. Beehive ovens require compara- 
tively less time and money to rehabilitate than slot-type ovens and 

therefore offer a quick way of adding to the total carbonizing capacity. 
Hence, the number of beehive ovens needed to satisfy excess metal- 

lurgical-coke requirements may be expected to fluctuate more directly 
with the demand for steel. 

888326—50-——28
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TABLE 17.—Ovens completed and abandoned in the United States in 1948 and 
total number in existence at end of year, by States 

(0 etree eer 

Ovens 
nrc nr erence 

Plants * Under construc- in In existence Dec. 31 New tion Dec. 31 

State exist- | Abe 
ence doned 

Dee. 31 Annual Annual | during Annual 
Num- | cokeca- | Num- | coke ca- | year | Num- | coke ca- 
ber pacity ber pacity ber pacity 

(net tons) (net tons) (net tons) 

Oven coke: 
Alabama. .....-..---_--- 7] 1,811 | 6,581,400 |... ef 2 |_--.--~-|---------- 
California....-...--.___ 1 90 355, 000 |... ]--- fee 45 177, 500 
Colorado. ..--.---_--__-- 1 262 972, 300 |_------ Jee 
Connecticut....-.._..__- 1 70 (4) wa------|-- |e 
Illinois. ..-.....-..--.-_- 8 852 | 3,810,600 |_--.---_|--._______ 4 51 190, 000 
Indiana_.....-.-...-.___ 5 | 1,863 | 9,341,800 |_------_f|---_- 142 911, 000 
Kentucky.____---.-_--___- 1 120 (4) --------|------~--- [2.0 ~~ |_|. eee 
Maryland__.-_---.-._____ 1 483 | 2, 520, 000 61 |; 396,000 |___-_-__-}____ | 
Massachusetts___..-..___ 2 215 1, 289, 800 |---- fe 
Michigan ___..___...____- 4 568 | 2,984, 500 |..._---_|_------___|______-__|-_- | 
Minnesota_....-.-_-____- 3 196 $72, 400 |_-------|_--------_}---_ ef 

- Missouri..........-__-_-___ 1 64 (1) w~-~-----|---~----~ |---| 
New Jersey......-.--.-___ 2 304 | 1,427,000 |__----__j_--_- 37 130, 000 
New York.__..___---___- 8; 1,142] 6,249,400 |__-______|__-_- |e 
Ohio. ._..--------- 15 | 2,292 | 10, 922, 800 |_.__-___]__________ 17 — 40 237, 000 
Pennsylvania__._._..____ 13 | 3,852 | 18, 922,100 328 |1, 579, 700 61 35 235, 000 
Rhode Island._--._______ 1 65 (4) w------- |---| fe ee 
‘Tennessee .......-.---___ 1 44 252, 100 |...----|----.--- |---| | 
Texas... ---- 2 125 713, 800 |-----__ Jee 
Utah... 2 308 | 1,180,600 j...--.__|----- |e 

Lo West Virginia__..___.____ 5 718 3, 774, 000 106 596, 000 |_----___]__-_____ |e 
Wisconsin _____---_-_____ 2 195 (4) ~-------(---------- ||| 

. Undistributed__..-.__-__]--______|_-_---__] 2, 330, 800 |------__|.----_-__|_oo 

Total..----------__ 86 | 15,139 | 74, 499, 900 2495 |2, 571, 700 84 350 | 1, 880, 500. 

At merchant plants______ 31 | 2,983 | 14,199,900 j.-.--_-__|---_____.. 4 88 320, 000 
At furnace plants__.____- 55 | 12,156 | 60, 300, 000 495 |2, 571, 700 80 262 | 1, 560, 500 

Beehive coke: 
Kentucky...-..--._..___- 1 195 172, 000 |----____J--.-- fee || 
Pennsylvania______..____ 65 | 11, 384 7, 717, 100 3 564 382, 400 485 |_.---___|_---.______ 
Utah... 2 797 305, 000 3500 | 185,000 j_--.--__|_-_-___ |e 
Virginia... --_ 5 750 376, 200 |-----___ |---|} 

- West Virginia_...__._____ 8 952 505, 900 3 56 25, 500 |---| |e 

Total... 81 | 14,078 | 9,076,200 | 71,120 | 592,900 485 |... --..]-- 2 
a er 

1 Included with ‘‘ Undistributed.” 
2 Does not include 28 ovens in Alabama that were completely rebuilt. 
3 Old ovens rehabilitated. 

TABLE 18.—-Age of coke ovens in the United States on December 31, 1948, by 
merchant and furnace plants ! 

TE ee 

Merchant plants Furnace plants Total 

Age Num- Annual Num- Annual Num- | Percent Annual Percent 
ber of | pacity (net | ber of pacity (net | Per of | Of | pacity Get | , of ovens | P tons) ovens tons) ovens | total tons) total 

‘Under 5 years. ...______. 202 | 1,042,300 | 1,744} 9,151,400 | 1,946 12.9 | 10, 193, 700 13.7 
From 5 to 10 years_______ 351 1, 839, 500 2, 254 | 12, 331, 200 2, 605 17.2 | 14, 170, 700 19.0 
From 10 to 15 years______ 157 634, 300 | 1,264 7,281,200 | 1,421 9.3} 7,915, 500 10. 6 
From 15 to 20 years_____- 479 | 2, 685, 200 450 | 2, 486, 800 929 6.1 | 5,172, 000 7.0 
From 20 to 25 years__...- 667 3, 402, 500 1, 538 7, 926, 200 2, 205 14.6 | 11, 328, 700 15.2 
25 years and over._......| 1,127 | 4,596,100 | 4,906 | 21,123,200 | 6,033 39.9 | 25, 719, 300 34. 5 

Total_._.----------| 2,983 | 14, 199, 900 | 12,156 | 60,300,000 | 15,139 | 100.0 | 74, 499, 900 100.0 

LS SS ES SS SS 7S SSS USGS hv PUSS SSSR 

1 Determined by first year of operation or after rebuilding or major repairs.
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TABLE 19.—Coke ovens, by kinds, in the United States at end of 1948, by States a 

Koppers- Semet- : All State Koppers Becker Solvay Wilputte others ! Total 

Alabama________----------2-2- 459 549 180 123 |_____ 1, 311 
California____.-_-------------_}__-- | 90 Jee] |e 90 
Colorado__-_..---------.----_- 116 146 |---.--------|_------ |e 262 Connecticut _--.-------..-_-_|__--_- 70 |e ff 70 
Mlinois.........-----------___- 374 195 120 163 ji... 852 
Indiana......-.-2------- 406 812 161 484 }_o 1, 863 Kentucky... ..---.--.------.-_]_---- | 1 ee 120 . Maryland___---.------_-.___ 300 183 j_-----------]---- |e 483 
Massachusetts -------.--.---..|_---..----__- 160 |_.-..-.--._- 55 |------. 215 Michigan. -___.---.--.-----.-_|_--0- 222 346 |----------.-]----- 568 
Minnesota --..------.------ 155 41 |_|} 196 
Missouri -..-.--.------.---_._ 56 |------------]_----- ej 8 64 
New Jersey__--------------___ 165 139 |__| |e 304 
New York-..-_.-...-.--..___. 150 608 180 152 52 1, 142 
Ohio___-..--------------_ 1, 238 439 293 322 |.------ 2, 292 
-Pennsylvania._.-..-.--.-_____ 1, 550 1, 888 88 206 120 3, 852 Rhode Island_.--------------- 40 25 |---| 65 
Tennessee... --.------------._|-----.--.-_]_-------- 24 20 |--------.--- 44 Texas___.------------.-------_}]_--_--- 125 |_-----------|------- | 125 Utab.--- 2 ee 308 |..----------_|------.-----}--- 308 West Virginia.___-..-._--.___ 154 419 |__ 145 |____2- 718 
Wisconsin.___--.__--_..-..-.__ 100 15 ts 195 

Total.....___-_.-------- 5, 263 6, 434 1,592] 1,670; 180] 15,139 
At merchant plants_...._.____ 680 1, 110 722 411 60 2, 983 
At furnace plants._.....-_____ 4, 583 5, 324 870 1, 259 120 12, 156 
mt 

1 Comprises 52 American Foundation, 120 Cambria, and 8 Piette. 

TABLE 20.—Average number of beehive ovens active in the United States in 1948, 
| by months 
ey 

Month Number Month ; Number _ Month Number 

January__..._.-_____- 11, 563 || May... 11, 782 || September. __.....__- 12, 006 
February -___.--____- 11, 589 || Jume__..______ 11, 887 |} October_..-.-_- 12, 218 
March..____..._-_____- 10,177 || July_---.--____ 11,959 |} November__--...-____ 12, 349 
April... 9,965 || August_...----..- 11,931 |) December...-.._______ 12, 403 
i 

CAPACITY OF OVEN-COKE PLANTS 
The potential annual coke capacity of oven-coke plants, as reported 

by operators, was 3 percent higher on December 31, 1948, than at the 
end of the preceding year. This increase was due principally to the 
addition of new ovens, as there was but little change in the capacity 
of ovens reported in existence on December 31, 1947. The basis for 
calculating the potential annual capacity of a coke plant is the mini- 
mum coking time necessary to produce a coke with qualities suitable 
for the intended use. Thus, the potential capacity of a plant is 
subject to change from year to year, depending on the age and condi- 
tion of ovens, character and quality of coal charged, type of coke 
required, and related economic conditions. The potential capacity, 
reported by operators to the Bureau of Mines may differ, therefore, 
from the rated capacity estimated by the builders at the time of con- 
struction. It is believed, though, that the potential capacity, as 
shown in table 21, serves to keep the practical operating capacity up to 
date. 

The coke producers were forced to operate ovens as close to potential 
capacity as possible throughout 1948 to meet the intense demand for 
coke. As a consequence, the rate of coke production averaged 92.0 
percent of productive capacity, the highest since 1944. The rate of
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production undoubtedly would have been higher had it not been for 

the mine shut-down in April. The operators lengthened the coking 

periods during that time to conserve their coal stocks. 

TABLE 21.—Potential maximum annual coke capacity of all oven-coke plants in 

existence in the United States, 1937 and 1944-48 
oe 

Potential 
maximum | Percent 

Year Plants | Ovens | annual coke | of change 
capacity | from 1937 
(net tons) 

ee 7| 12,718 | 62,727,100 |_--------- 
1-77 sg} 14,580] 72,930,200/ +15.3 
1945... +--+ ----------- ------------ 88 14, 510 71, 399, 100 +13.8 

1946__--..-----.-~-. 0-0-0 - wn nnn nne none e nee 87| 14,494] 71,112,600,  +13.4 
1947______.-_- +--+ ------ + -------- ---- 86 14, 728 72, 549, 100 +15. 7 

TY 86 | 15,139] 74,499,900|  +18.8 

ee 
nN EEE 

TABLE 22.—Relationship of production to potential maximum capacity! at | 

oven-coke plants in the United States, 1987 and 1945-48, by months, in per- 

cent | 

rere A SS 

Month 1937 1945 1946 | 1947 | 1948 Month 1937 1945 1946 1947 1948 

January....------| 83.0 | 89.1 | 61.8 | 91.0 | 94.8 || August..._-------| 86.0 | 82.4 | 88.4 | 90.5 | 93.1 
February.--------| 83.5 | 89.6 | 47.4 | 92.0 | 94.7 September. .._.._| 86.1 | 84.0 | 89.4 | 89.3 | 94.9 

March.._____._..-| 84.9 | 90.2 | 81.3 | 91.7 | 90.9 || October___-...---| 76.0 | 64.1 | 89.2 91.3 | 93.9 

. April.._..--------| 84.9 | 86.3 | 64.6 | 90.1 | 74.6 || November----.-- 62.8 | 80.5 | 82.4 | 91.9 | 94.0 

May..------------| 84.6 | 88.4 | 41.7 | 89.6 | 92.0 December_...----| 53.1 | 83.2 | 77.2 | 92.6 | 95.0 

June.____-----__--| 78.6 | 85.3 | 73.9 | 89.1 | 93.3 |__| —_— | —__|-—_——_ 

July .-----..------| 83.2 | 88.3 | 86.2 | 86.9 | 92.2 Year-...---| 78.8 | 84.3 | 73.8 | 90.5} 92.0 
a 

1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity times 

days in month. 
QUANTITY AND COST OF COAL CHARGED 

| | The coke industry ranked first among the consumers of bituminous 

coal in the United States in 1948 and carbonized about one-fifth ofall 

bituminous coal produced. The quantity charged into ovens in 1948 

increased 2.5 million tons (2 percent) over 1947 and was 2,197,825 tons 

higher than the 1944 peak. In addition, 256,175 tons of anthracite 

fines were used at nine oven-coke plants for blending purposes. The 

feasibility of using anthracite for blending has been known for many 

years; but it was not until the early 1940’s, when the shortage of low- 

volatile bituminous coal became acute, that the practice was estab- 

: lished at a number of plants. 
_ States that led in coking-coal consumption are those in which large 

iron and steel plants are concentrated. Pennsylvania, Ohio, Indiana, 

Alabama, and New York are the principal consuming States, in the 

order named. These five States used 71 percent of the total coking 

coal carbonized in 1948. Other States using large quantities annually 

are Illinois, West Virginia, and Michigan, which combined charged 

14,509,755 tons, or 13 percent of the Nation’s total in 1948. 
The cost of coal has been rising rapidly in the past 10 years, and 

the 1948 average was 116 percent higher than the 1937 figure. The 

average cost of coal at oven-coke plants in 1948 increased 20 percent 

over 1947 and established an all-time peak. A large part of the coal 

used at oven-coke plants is “long-haul” coal, which necessarily in- 

creases the cost at ovens. West Virginia, which obtains coal from 

nearby fields, had the lowest average cost in 1948, while Minnesota,
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because of its distance from sources of supply, had the highest. 
Details on the quantity and cost of coal at the ovens are shown in 
table 24. 

TABLE 23.—Coal consumed in coke ovens in the United States, 1937 and 1947-48, 
by months, in net tons 

per ere A S AS 
_ 

1937 1947 1948 

Month Cok 

Coke |Bechive| Total | COK@ | Bechive| Total | Seh% | Beehive | Total 

Jan ....._| 6,198, 700} 426, 600] 6, 625, 300] 7,961,500} 929,100] 8, 890, 600] 8,393, 300) 999,600} 9, 392, 900 
Feb______| 5,679,900] 458, 500| 6, 138, 400| 7, 244,600] 841,700) 8, 086, 300] 7, 908, 500} 880,600) 8, 789, 100 
Mar__.___| 6,387, 000| 556, 800] 6, 943, 800] 8, 031,800} 948,300] 8, 980, 100] 8,092,600} 522,300] 8, 614, 900 
Apr___---| 6,183,800] 480, 800] 6, 664, 600] 7,665,800} © 698,000] 8, 363, 800 6, 482, 300) 407,000) 6, 889, 300 
May _...-| 6,368, 500} 509, 700| 6,878, 200) 7,865,400} 957,500) 8, 822,900] 8,175,500} 933,400] 9, 108, 900 
June_..._| 5, 729, 200| 430, 500} 6, 159, 700) 7, 593, 500) 788,700} 8,332, 200) 8,032, 700] 874,500} 8, 907, 200 
July__._.| 6,217,200] 441, 700} 6, 658, 900] 7, 703,900} 684,400] 8, 388, 300] 8,215,000) 721,400| 8, 936, 400 
Aug... ..| 6,425,800} 401, 100] 6, 826, 900} 8,035,800] 923,200} 8, 959, 000/ 8,345,900} 994,900) 9, 340, 800 
Sept _.---| 6, 220, 700] 392, 800| 6, 613, 500] 7, 666,300] 930,300] 8, 596, 600} 8,193,200} 956,300} 9, 149, 500 
Oct______| 5, 664,800| 351, 600! 6, 016, 400] 8, 289, 500] 982,400] 9, 271, 900) 8, 495, 700] 1,009, 600) 9, 505, 300 
Nov.....| 4,527,000} 264, 000] 4, 791,000] 8, 101,600} 877,800] 8,979,400} 8, 263,700] 986,900] 9, 250, 600 
Dec...___| 3,972,800] 212,700] 4, 185, 500| 8,427,600} 963,200] 9, 390, 800] 8, 641, 900} 1,035, 100) 9, 677, 000 

Total. .|69, 575, 400/4, 926, 800/74, 502, 200/94 587, 300'10, 474, 600/105, 061, 900/97, 240, 300/10, 321, 600/107, 561, 900 

eer cP SS A 

1 Includes 262,200 tons of anthracite fines. oO 

2 Includes 256,200 tons of anthracite fines. 

TABLE 24.—Quantity and value at ovens of coal used in manufacturing coke in 

the United States in 1948, by States 
re er ee ce PP PS SSL 

eee 

Cost of coal Coal per ton of coke 

Coal used |---| OY 
State (net tons) Total Average | 7 o 

ota. per ton et tons ost 

Oven coke: 
Alabama__-----.-.---.-----------+------- 8,410,868 | $54, 528, 863 $6. 48 1. 40 $9. 06 

California ___.--.---.---..----------+----- 482, 289 (1) (4) 1. 63 3 

Colorado ..------------=-----------------| 1, 418, 355 (1) (1) 1. 45 1) 
Tllinois....------.--------....----------- 5, 221, 320 48, 963, 467 9. 38 1. 42 13. 32 © 

Indiana_....--.-------------------------] 11, 884,929 | 111, 162, 579 9. 35 1. 38 12. 95 
Maryland____---.------------------------ 3, 005, 794 (1) (4) 1. 40 (4) 

Massachusetts _....---------------------- 1, 478, 402 (4) (1) 1. 40 (4) 

Michigan .....----....-------------------| 4,000,171 | 33, 051, 581 8. 26 1. 40 11. 60 
Minnesota_..-.---_--..--.--------------- 1, 178, 266 11, 661, 927 9. 90 1.39 13. 78 

New Jersey.._--------.------------------ 1, 956, 052 (2) (4) 1.39 (4) 

New York_...-----__.-------------------| 8, 204,974 | 77, 754, 657 9. 48 1. 44 13. 67 

Ohio..__----------_-.--------------------| 14, 960,890 | 121, 367, 478 8.11 1. 42 11. 49 

Pennsylvania__...._-..._-...------------] 24, 229,905 | 174, 897, 673 7. 22 1. 46 10. 50 

Tennessee_-------.--------------------=- 342, 466 (1) (1) 1. 36 () 

Texas__..---------_--_---------------- ee 907, 830 (4) (1) 1. 41 ) 

Utah____--.---.-.-._---_- +--+ 1, 741, 411 (4) (4) 1. 65 (4) 

West Virginia._.........-....------------| 4, 738,217 | 29, 114,350 6.14 1, 44 8. 83 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin - . .- ------ 3, 083, 179 27, 113, 784 8. 79 1. 36 11. 93 

Undistributed_......--------------------|--------------| 100, 834, 248 8.90 |---------. 12. 86 

Total.....----------------------------| 97, 240,318 | 790, 450, 607 8.13 1. 42 11. 58 

‘Atmerchant plants. -.----.-..-----------| 18, 672,468 | 163, 244, 593 8. 74 1. 40 12. 24 

At furnace plants... -------------------- 78, 567, 850 627, 206, 014 7. 98 1. 43 11. 41 

Beehive coke: 
Kentucky .---.-------------------------- 163, 733 (?) (?) 1. 61 () 

Pennsylvania__.._.....---.------------.- 8, 906, 194 45, 013, 375 5. 05 1. 55 7. 85 

Utah____---.--.---- eee 356, 982 () (4) 1.89 (1) 

Virginia .....------.-------------------- 344, 612 1, 817, 504 5. 27 1. 72 9. 05 

West Virginia___.._.-...--.-.------------ 550, 047 2, 883, 574 5. 24 1.56 8.18 

Undistributed__------------.------------|-------------- 3, 023, 915 5.81 | --------- 10. 42 

Total_.-...---.---------------------.-- 10, 321, 568 52, 738, 368 5.11 1. 57 8.02 

re ere SS 

1 Included with “‘Undistributed.”
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Although coal costs at beehive plants rose to a new high, they are 
not generally so great as at oven-coke plants, as beehive ovens usually 
are located in the immediate vicinity of the mines. However, some 
beehive operators have been burdened with an additional cost in 
trucking part of their coal requirements. The average cost of coal | 
charged into beehive ovens was 15 percent higher than in 1947, being 
lowest in Pennsylvania and highest in Kentucky and Utah. 

TABLE 25.—Average cost per net ton of coal carbonized at oven-coke plants in 
the United States, 1937 and 1944-48, by States 

State 1937 | 1944 | 1945 | 1946 | 1947 | 1948 

Alabama_.._._._...-------------------------.---------| $2.33 | $4.03 | $4.47 | $4.96] $5.57] $6.48 
Tlinois__.____._.._.-----.-----------------.----------| 462] 6.04] 6.16| 6.70| 8.00 9. 38 
Indiana_.___....-_...--_---.--------------------------.| 471] 611] 6.23] 6.75| 8.01 9. 35 
Michigan. _._...-.-------.-.-----.--------------------| 416] 5.39] 5.551 5.97] 6.79 8. 26 
Minnesota _-.--...--.---------------------------------| 5.24] 6.35 | 6.52] 6861 8.33 9. 90 
New York_.--_..---.----.-.-----------------------..-.| 455 | 5.88] 6.04| 6.71| 7.76 9. 48 
Ohio.___.--_-------------------------------------.----| 3.76 | 5.03 | 5.27] 5.72] 6.76 8.11 
Pennsylvania.__...-.-...-----------...------.-------_} 2. 98 4, 28 4. 40 4.79 5. 87 7. 22 
West Virginia.__...-____--__.---.----.---.---...-----.| 2.54] 3.32] 3.56| 3.84] 4.72 6.14 
Other States !__.....-._-----------------------------} 4.58 | 5.72] 5.941 6.51] 7.46 8. 88 

United States average___.-....-________________] 3. 74 5. 08 5. 28 5.77 6. 78 8.13 
Cost of coal per ton of coke_.........-.--.----.------.-} 5.27| 7.16 | 7.45] 8.17] 9.60] 11.58 

aT se Se ES 

1 California, Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missouri, New Jersey, Rhode 
Island, ‘Tennessee, Texas, Utah, and Wisconsin. 

TABLE 26.—Cost of coal and value of products per net ton of coke produced in 
the United States, 1918, 1929, 1937, and 194448 

Neen Ne SS Ss Ss 

Oven coke Beehive coke 

| Value per ton of coke produced 
Year Cost of Cost of 

coal per coal per Value 
ton of Coal- ton of per ton 
coke Coke chemical Total coke 

materials ! 

1918... $6. 00 $7. 42 $3. 08 $10. 50 $3. 65 $6. 21 
1929... ee 5. 04 4, 80 3. 56 8. 36 2. 85 3. 49 
1937.-..---.------------------ 5. 27 5. 03 2.97 8. 00 3.14 4,31 
1944.00 7.16 7.14 3. 10 10. 24 5.15 7.04 
1945__..-...-----_---- 7.45 7. 57 3.07 10. 64 5. 48 7. 36 
1946__....--_--------_-- 8.17 8. 35 3. 20 11. 55 5. 63 8.03 
1947. 9. 60 10. 65 3. 71 14, 36 6. 94 9.77 
1948__..- 2 11. 58 12. 43 4, 42 16. 85 8. 02 12.10 
a 

1 Includes value of breeze produced.
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YIELD OF COKE PER TON OF COAL 

TABLE 27.—Yield of coke from coal in the United States, 19387 and 1946—48, by 
States, in percent 

ee 
1937 1946 1947 1948 

State 
Oven {| Beehive | Oven | Beehive | Oven | Beehive | Oven | Beehive 
coke coke coke coke coke coke coke coke . 

Alabama-..--...---- 72.37 |--.--.---- 71.45 j..-------- 70. 88 |...------- 71.52 |_-..--.--- 
California. ......-...|---.------]---------- 61.97 |.--------- 61.90 |---.------ 61.53 |--..-.---- 
Colorado. ..----.---- 67. 36 55. 71 67.10 64. 69 68. 15 67. 02 69.09 |---.-.---- 
Tilinois_...---...--..]. 70.54 j---------- 70.86 |_-.------- 71.01 jee 70. 39 }---.------ 
Indiana. -.--.------- 72.04 |_-.--.---- 72,31 |------.-- 73.62 |_.------~- 72, 23 |..------~- 

Maryland___.-_-_-__- 72. 62 |---------- 72,36 |---------- 71.89 |---------- 71.45 |---_-----. 
Massachusetts -..__-- 69.99 |-----_---- 69.87 |---------- 72,45 |-.-.-...-- 71,48 |---------- 
Michigan ...._...--.. 71.05 |---------- 72.00 |..------.- 72,32 |---.------ 71, 24 |-------. 
Minnesota._.---..--- 70, 27 |_.---.---- 72.17 |--2------ 71. 67 |--..------ 71.82 |_-..------ 
New Jersey_-.------- 70.78 |---------- 72,39 |_...---.-- 72.05 |---------- 72,13 |..-------- 
New York_-_-..------ 71,75 |--.------- 70.93 |--..------ 70.27 |--..------ 69.31 |__..--.--- 
Ohio. ..--.-.-.----- 71,61 |--.------- 70.87 |--..------ 70. 88 |---.------ 70. 60 |-...------ 
Pennsylvania____.__- 68. 83 65. 50 68. 80 64. 07 68. 70 64, 15 68. 72 64. 38 
‘Tennessee ....--.-_-- 69. 00 53. 89 73.09 |--..------ 74, 23 |---------- 73.42 |_-.------ 

Utah____-- +e 56. 67 54. 25 60. 32 45. 30 60. 48 53. 11 60. 78 52. 83 
Virginia. _.._....____-|---------- 58.33 )----.----- 58. 67 |---.------ 57.73 |---------- 58. 30 
Washington__.__.._.- 56.11 |.-....---_|------.--_]_--------_]---..-.--_|-.--------|-+--------]---.------ 
West Virginia____.___ 70. 67 61. 74 70. 38 62. 23 69. 95 64. 74 | 69. 61 64. 08 

United States 
average..._| 70.73]  64.23|  70.63|  63.74| 70.58] 63.84]  70.22| 63.73 

PREPARATION AND SOURCE OF COAL 

Washed and Unwashed Coal.—The quantity of coal mechanically 
cleaned for use in the manufacture of coke during 1948 increased 6 
percent over 1947 and was the largest in the history of the industry. 
Mechanical mining of coal, although increasing productivity with a 
consequent reduction in mining costs, often results in an increase in 
the refuse content of the run-of-mine coal, so that mechanical clean- 
ing is essential in some areas for the production of satisfactory coke. 
A number of large and efficient coal-cleaning plants are being erected 
to bring the coal up to the high standard required for the manufacture | 
of metallurgical coke. One of the principal advantages of clean coal 
(especially for metallurgical coke) is its consistent quality, resulting 
in higher uniformity in the physical and chemical properties of the 
coke. 

In 1948, more than 29 percent of the bituminous coal charged into 
slot-type ovens and 18 percent of the coal for beehive ovens was. 
washed, compared with 26 and 14 percent, respectively, in 1940. 
Pneumatic cleaning and wet washing methods usually are employed 
in preparing coal for charging into the ovens, depending upon local 
conditions. All coal mined and used for the manufacture of coke in 
Colorado in 1948 was washed; most of Tennessee’s and Alabama’s 
and about one-third of Pennsylvania’s were also washed before being 
carbonized. Data in table 28 include coal cleaned at the mines by 
coal producers, as well as that cleaned at coke plants by coke-plant 
operators. Bituminous coal cleaned at the mines was used by 41 oven-
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and 8 beehive-coke plants and comprised 73 percent of the washed 
coal carbonized; the remainder (8,204,596 tons) was washed at 7 
plants having cleaning installations at the ovens. 

TABLE 28.—Washed and unwashed coal used in manufacturing coke in the United 
| States in 1948, by States in which used, in net tons 

Coke ovens Beehive ovens 

State Bituminous | Anth Bituminous 
er —i}« A tr a- 

cite Total ) | 

Washed | Unwashed Washed —— Total — 

Alabama_..........-----| 8,187,500 | 273, 368 |________| 8, 410,868 |___._._____ deneeneoeafeoecenene 
California.....-..------| 427, 424 54,865 |---| "482, 989 |__- 
Colorado....-.--..------| 1,418,355 |_.....__-_.|-----____| 1,413,355 |__.__.--__-|_........_.|..- 
Ilinois____.--_----------] 1, 137,391 | 4, 062,257 | 21,672 | 5, 221, 320 sree nn 
Indiana.____._.---____- 749, 135 | 11,135, 794 |_-._.____| 11, 884, 929 |._-.-_---_ |e 
Maryland _-...----------|_-----------| 3,005, 794 |_-...-___] 8,005,794 |_-----_.-- |e 
Massachusetts_..__.._.._|---.--------| 1,478,402 |_._._____| 1,478,402 |_--________|____. | 

Michigan. ....--.--.----| 202, 524 | 3; 688, 192 |"109, 455 | 4,000,171 |---|... | 
Minnesota__.--------.--|------------| 1, 178, 266 |__..._--_| 1,178, 266 |1_._..--.._| 
New Jersey _.-.---------|------------| 1, 956,052 |_._...-_.] 1,956,052 |_---._.____|_.- 
New York_...-..-------| 1,452,990 | 6,712,070 | 30,914 | 8 204,974 |---| 
Ohio...---_---------_--} 3, 930, 449 | 11, 023, 506 | 6,935 | 14,960,890 |___.__..___|__.._....} 
Pennsylvania..-._-_--_| 9, 055, 600 | 15, 132,924 | 41; 381 | 24) 299, 905 | 1, 597,151 | 7,309,043 | 8, 908, 194 
Tennessee___-_--_---_--- 224, 209 118, 257 |-----_-.- 342, 466 |.---------_]-------__--|_----_____- 
Texas....--------------| 420,104} 487,796 |7-7-7"77"] 907,880 |_-_-_- fT 
Utah oof} 74t4tn [ITTTTZ) 1, 741} 4. (77399, 862 57, 620 | 386, 982 

| Virginia_____._._..--_---|------------|----------_-|---.-__-_|.-----------|_---.------] 344.612 | 344, 612 
West Virginia. --__--_-__] 1, 327, 541 | 3, 398, 605 | 12,071 | 4,738,217 |----.-----| 50,047 | 550,047 
Connecticut, Kentucky, 

Missouri, Rhode Is- 
land, and Wisconsin_._|_ 51,070 | 3, 007, 362§| 24,747 | 3,083,179 |____._.__| 163,733 | 163, 738 

Total__._--.--..--| 28, 529, 292 | 68, 454, 851 | 256,175 | 97, 240,318 | 1,896, 513 | 8, 425,055 |10, 321, 568 

At merchant plants....| 1, 518,277 | 17, 107,052 | 47,139 | 18,672,468 |____.____|__.-. 
At furnace plants.__.___| 27,011,015 | 51; 347, 799 | 209, 036 | 78, 567,850 |._--....--|....-....-|.-..--__ 

| | st 

Sources.—The greatest concentration of coking coal in the United 
States is found in the Appalachian region, extending from Alabama to 
Pennsylvania. States in this region supplied 94 percent of all coal 
used in the manufacture of oven coke in 1948. West Virginia and 
Pennsylvania are by far the largest suppliers and in 1948 furnished 36 
and 32 percent, respectively, of the total coal obtained for coke making 
by oven-coke-plant operators. Coking coal originating in Kentucky 
comprised 15 percent of the total, and Alabama contributed 9 percent. 
The combined tonnages of coking coal supplied by all other States in 
the Appalachian region (Virginia, Tennessee, Ohio, and Maryland) 
amounted to 3 percent of the total. The blending of midwestern 
coals with high-rank eastern coal (both high and low volatile) is receiv- 
ing more attention, and 641,156 tons of I[linois coal and 154,519 tons 
of Indiana coal were purchased for this purpose by midwestern oven- 
coke-plant operators in 1948. States west of the Mississippi River 
supplied 1 percent of the total in 1937 but furnished 5 percent in 1948. 
This sharp increase was due to the large expansion in coal-carbonizing 
capacity in Texas, Colorado, Utah, and California.
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Many of the coke-producing companies, especially those connected 
with the iron and steel industry, own or control ‘‘captive”’ mines that 
supply them with coking coal. In 1948 annual reports submitted by 
coke-plant operators showed that more than 56 percent of the total 
carbonized by oven-coke plants was received from such mines. Plants 
connected with the iron and steel industry—those classified by the 
Bureau as “furnace” plants—obtained 81,436,423 tons of coal in 1948, | 
of which 63 percent came from captive mines. For the nonfurnace or 
merchant segment of the oven-coke industry, only 30 percent of the 
18,936,304 tons of coal received was ‘“‘captive.” Tables 29 and 30 
contain statistics on the origin of the coal used and on States of con- 
sumption in 1948. 

Blending.—The practice of mixing or blending various types of coals 
before charging into the ovens is widely used in the oven-coke industry 
as an important part of coal preparation. Blending has several aims 
and considers many factors important to the oven-coke-plant operators. 
The primary objective is to produce, economically, a quality coke 
satisfactory for the use intended. It also permits the use of coals that 
have good coking properties but otherwise may be objectionable 
from the standpoint of excessive ash, sulfur, or phosphorus content 

and that could not be used alone as a 100-percent charge. Thus, in 
addition to providing a means of controlling the quality and strength 
of the coke and the yield of coproducts, blending permits flexible 
operations at oven-coke plants and use of a wider variety of coking 
coal. 

Although virtually all oven-coke plants mix or blend coals before 
charging them into the ovens, the blending of coals of different volatile 
content was practiced at 77 oven-coke plants in 1948, of which 45 
used high- and low-volatile coal; 26, high-, medium-, and low-; 2, 

| high- and medium-; and 4, low- and medium-volatile. Of the plants 
that did not blend coals of different volatile content, 5 plants used 
straight high-volatile and 4 medium-volatile. The proportion of the 
different kinds of coals mixed before charging into ovens, where prac- 
ticed, varies widely from plant to plant according to local conditions. 
Classification of all coal purchased for coking in slot-type ovens in 

1948 showed, however, that 65 percent was high-volatile, 13 percent 
medium-volatile, and 22 percent low-volatile.
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. TABLE 29.—Coal received for manufacturing oven coke in the United States in 
1948, by fields of origin 

—— 

State and district where Quantity : : received States where coal was consumed, in order of importance coal was produced (net tons) 

aan SS 

Alabama-.-......._.._._-..-_-_| 8,822,325 | Alabama and Texas. 
Arkansas__._.________-__-_ 389,994 | Utah, Colorado, Texas, and California. 
Colorado...-.-____-_-____-___ 942, 286 | Colorado. 
Illinois__-.--- 641,156 | Indiana, Illinois, Missouri, and Minnesota. 
Indiana... 154, 519 | Illinois, Wisconsin, and Indiana. 
Kentucky: 

Elkhorn._._..._.-.-._----.| 6, 628,775 | Indiana, Michigan, Ohio, New York, Dlinois, New Jersey, 
Pennsylvania, Massachusetts, Minnesota, Wisconsin, 
Kentucky, Connecticut, and West Virginia. 

Harlan_.---_...--------..-| 6,770, 521 | Indiana, Ohio, Illinois, Minnesota, Pennsylvania, New York, 
and Missouri. 

Hazard... 11,504 | Pennsylvania, Ohio, and New York. 
Kenova-Thacker. __.______ 939, 168 | Ohio, Pennsylvania, New York, Indiana, and Illinois. 
Southern Appalachian_____ 203, 689 | Tennessee, Ohio, Pennsylvania, and Dlinois. 

Maryland __._..-___--_-_______ 49, 556 | Pennsylvania. . 
New Mexico._._.--.--_---_____ 564, 587 | Colorado and Texas. 
Ohio---------- ee 20,304 | New York. 
Oklahoma___....----.-..______ 836, 585 | Texas and Colorado. . 
Pennsylvania: 

Anthracite... .--.-..-_-. 264,136 | Michigan, Pennsylvania, New ‘York, Illinois, Missouri, 
West Virginia, Ohio, and Minnesota. 

Bituminous: 
Central Pennsylvania: 

High-volatile__.___ 753,975 | New York and Pennsylvania. 
Medium-volatile___ 773, 746 |. New York, Pennsylvania, Maryland, and Minnesota. 
Low-volatile._...__| 2,655,225 | Pennsylvania, New York, Ohio, and Minnesota. 

Connellsville. ..___.__| 14, 998, 880 Pounsylvania, Ohio, New York, Illinois, Minnesota, and 
aryland. 

Freeport__...__----....| 2,328,399 | West Virginia, Ohio, Michigan, New York, Pennsylvania, 
| and Minnesota. ; 

Pittsburgh....____.___| 9, 688, 486 | Pennsylvania, New York, Ohio, West Virginia, and Michigan. 
Somerset........._....| . 548,571 | Pennsylvania, West Virginia, and New York. 

Westmoreland _________ 271,782 | New York, Pennsylvania, Ohio, Wisconsin, and Maryland. 
Tennessee.....--.--- 250, 946 | ‘Tennessee, Pennsylvania, New York, and Ohio. 
Utah..._-----____.__._______| 2,022,689 | Utah and California. 
Virginia: 

Clinch Valley_-----.....__| 1,019,960 | Michigan, Ohio, Maryland, Indiana, Wisconsin, New York, . Pennsylvania, and West Virginia. 
Pocahontas_.-.........__.| 1,129,784 | Indiana and New York. . 

| Southwestern____._._______ 357, 864 | New Jersey, New York, Missouri, West Virginia, Pennsyl- 
vania, Minnesota, Illinois, and Michigan. 

West Virginia: 
Fairmont_._.._-.......__._| 6,762,395 | Maryland, Pennsylvania, West Virginia, New York, Michi- 

gan, Massachusetts, and Ohio. 
Kanawha_._-_-__._._...____| 7,107,482 | Ohio, Illinois, Pennsylvania, Kentucky, Massachusetts, 

West Virginia, Indiana, New Jersey, Connecticut, Michi- 
gan, Rhode Island, New York, Minnesota, Wisconsin, and 
Missouri. 

Kenova-Thacker._________ 122, 147 Connecticut, Ohio, Wisconsin, Indiana, Illinois, and Massa- 
chusetts. 

Logan__.-_--.----_____._| 3, 227, 447 Indiana, Pennsylvania, New Jersey, Ohio, New York, 
Wisconsin, Illinois, Connecticut, Massachusetts, West 
Virginia, and Minnesota. 

New River: 
High-volatile__________ 857,850 | New York, New Jersey, Rhode Island, and Michigan. 
Medium-volatile_______ 181, 438 | Ohio, Pennsylvania, and New York. 
Low-volatile_.________ 581, 796 | Maryland, Pennsylvania, Michigan, and Ohio. 

Pocahontas_._.-.-__..___._| 18, 603, 817 | Indiana, Ohio, Illinois, Michigan, New York, Pennsylvania, 
Maryland, Minnesota, Wisconsin, Kentucky, Alabama, 
Connecticut, West Virginia, Missouri, Tennessee, and 
Rhode Island. ; 

Randolph-Barbour_.______ 625, 198 | Pennsylvania, Ohio, and Wisconsin. ; 
Webster-Gauley._...______ 916, 702 | Pennsylvania, New York, New Jersey, Ohio, and Maryland. 
Winding Gulf___.........._] 2,357,143 | Massachusetts, Ohio, New Jersey, West Virginia, New York, 

Michigan, Indiana, Rhode Island, Illinois, Pennsylvania, 
Kentucky, and Wisconsin. 

Total_...-----__-_____|100, 372, 727 
nt rr eer eerperer reenter



TABLE 30.—Coal received for manufacturing oven coke in the United States in 1948, by States where produced and where consumed ana ~ 
by merchant and furnace plants, in net tons 

erence renee erence eens eee ceeceeeeeeecceeeecceeceeecesceeeeececeeeeer reese eccccceeeeceeccreecereeee ec ceecee  D 

Coal produced in— - 

State where coal was ee OO .0_—. 0 00 

consume Ala- | Arkan-| Colo- os . Ken- | Mary- | New .. | Okla- | Pennsyl- |'Tennes- ss West 
bama | sas | rado | limois|Indiana) tuocy | land | Mexico} O8!° | noma | vania see Utah | Virginia) virginia | Total 

Alabama: 
Merchant plants.-..------- 1, 185, 794]_---_--_j_-----___ |. ----|_-------|---------- |---| e+ |---| e+ |---| ee | 155, 189] 1, 290, 983 

| Furnace plants......------|7, 577, 156)_--.--..]---~-----|_--------|--------|---------..|--------|--------].------]--------|-----+----]--------]---------]-.---- 8, 826; 7, 585, 982 

Total Alabama__......--|8, 712, 950|_...----|.--..---]_------_|_-----_--]---------- |---| --- ef e ef) 164, 015] 8, 876, 965 a 
California: 

Furnace plant.......---...|_---.----| 57, 455|--------]_-------|--------|----------]--------|--------|-------|--------J----------}--------} 420,039]_..---_]_--.-----} 486,494 
Colorado: Et 

Furnace plant___-...------]----..---] 120, 706} 942, 286}_.._____|_----_-_]----------|----_----_| 534, 301]_--....| 61, 299}__---____-_|_---__---]---- |---| ----------| 1, 658, 592 P 

Illinois: oO es es es es es es ee es = 
Merchant plants._...---.-_|_.---.--_|---.----|--------|--------|-------- 30, 413].-..---2}_- 22} fe 25, 709)_.-.----]_------._]--- 579, 411 635, 533 
Furnace plants_.....-----_|----.---_|--------|-------~| 261, 338) 110, 701] 1, 975, 738)..--.--_|--------|_---__.|-------- 149, 500}.-.---_]_--- 2,919) 2,099,997} 4, 600, 193 oO 

Total Illinois.....-.--.-_|__-...--_|-----_---|_-------| 261, 338] 110, 701] 2, 006, 151}_~_-.__.]_2- |} 175, 209}_____--_}_-..-_--- 2,919} 2,679, 408} 5, 235, 726 S 

Indiana: SS eh Uhl 

Merchant plants.........-_|_--..--._]-------.|_----.--|--------| 18, 857)---.---_-_ |_| | eee] 90, 251} 1,012, 238} 1,116,346 © 
Furnace plants_._....-..-.|_---._.._|--------]_--.._--| 344, 1§3]_.-_____] 4, 8387, 935|...-.__}_- ee} fe} ee] |__| 1, 098, 492] 4, 619, 450) 10, 900, 030 fry 

Total Indiana_-._....._._|_-.-..-__]----_--|_---._--| 344, 153] 18, 857] 4, 837, 935/_-.-.--}_ |} } ||, 188, 743] 5, 631, 688) 12, 016, 376 eZ 
Maryland: aa} 

urnace plant... ]_---. |---| |] 91, 026).--...--]_---_--_. 91,104] 3, 142,388) 3,324,518 CG 
Massachusetts: > 

Merchant plants_......._._}----._--__|-------_]_e--- |_| 91, 076}_-.---__|---- | |__| 1, 381, 189] 1, 472, 215 DF 

Michigan: en en en nnn 
Merchant plants..--------- women nena | ene eee | | ee | eee 63)_-- |e} 210, 929)_-_.---_|_--_...-_| 168, 972 625, 867] 1, 005, 831 
Furnace plants......-....-|-.--..--.|--.--.--|_------_|--------]/------__| 1, 368, 505]. } |e] = 821, 023)_----_-_|_--_-__-_| 260, 487} 1,003, 471) 2, 948, 486 

Total Michigan___......_|.-...-___}-----_-_]-----_-_|_--_----}-_---___] 1, 363, 568}... |---|} §31, 952/_..._.-_]_.._...__.| 429, 459] 1, 629, 338] 3, 954, 317 

Minnesota: ee een nnn nnn eee enn en 
Merchant plant_----------- weneneeee|-n-n-en--|--------| 5, 245] 38, 836/_---.---|-------_}_-. |e. 23, 262|_.-...-.}---..---- 3,012} 253, 707 324, 062 
Furnace plants......--.---|_-------. |-------..]--------|--------|--------| 558, 264/------- |---|. --}-------- 13, 083]_-..----].--------|---------| 333, 579 904, 926 

Total Minnesota......-..|------._}------- Jee} 5, 245) | 697, 100}. jee |e 36, 348].-..---}--- 3,012} 887,286} 1, 228, 988 | 
New Jersey: 

Merchant plants--_.....-_-.}__--.__-_]_.------]-----.---|--------|--------| 281, 461}_-------_|_-----]-- |---|] ---| 158, 103) 1, 583, 350) +2, 022, 914 pfs 
SS SLL —r————~~=xE> ——_"> EEEea_e=SS=SESa[EE=EmR=—ESSEE—eEE SSE OSS] SHE ———SS—S SS GU? 

or



TABLE 30.—Coal received for manufacturing oven coke in the United States in 1948, by States where produced and where consumed and S 
by merchant and furnace plants, in net tons—-Continued oF 

Coal produced in— 

State where coal was a OS a i aT a i a aS i a, i a ai iii 
consumed Ala- | Arkan-| Colo- | sinois|tndianal Kem: | Mary- | New | onio | Okla- | Pennsyl-|Tennes-| pian | -vireinia| ..West Total 

bama, sas rado tucky land | Mexico homa vania see g Virginia 

New York: 
Merchant plants__.._._-...|----.--._]}-.------|------.-]------.-]--------} 518, 260)_---____}---__-j_-____}]---~----| 1, 681, 845]. _|__-_.-___| ,120, 479} 1, 766,120] 4,081, 704 
Furnace plants.....-_---._|--..-----|-.------|--------|--------|--------| | 426, 416]___.-___|_--__-____| 20, 304)_..___-_| 2, 852, 673) 12,951}-..-..._.] 47, 345) 1,165,322) 4, 525, O11 

Total New York. -----__|--_-_--.--]---- ee |---| eee fee 939, 676|_.__._._|_----_-_| 20, 304)_...____] 4, 534, 518) 12,951/_____.___| 167, 824] 2, 931,442) 8, 606, 715 = 
—_—_— | | S| |] | | | | | | | S| | S| LS LT bp 

Ohio: Z 
Merchant plants__..._-_-__|---.----_]|-------_ |---| |] 167, 725). |_|} |_-_] 178, 724] 1, 388, 251] 1,734,700 & 
Furnace plants. ._..._----.|---....-.|-------.]-.------]--------]--------} 3, 303, 902}... |---| |__| 4, 987, 261 366}_____._-_] 197, 210] 4, 886, 383] 18, 325, 122 a 

Total Ohio-_-...._-_-_---|_--_..-~_-]--------|--_------|------~-|.-------| 3, 471, 627|_..--_-_|___--- | -_|----.--_| 4, 937, 261 366|._._.._..| 375, 934] 6, 274, 634] 15, 059, 822 DF 

Pennsylvania: hd 
Merchant plants__._-.-____|----.--_.|--------|_----.--]--------]---_---.|----.-----|--------|----- {eel} 16, 750)_.----_-_]-----..-.|_---..---| 879, 888 896,638 pe 
Furnace plants.___..---.-_|_----.--_|_u--e- ||| 785, 834! 49, 556)___--___|-__--._]_-.--_-_-_|19, 409, 095, 13, 420)_.._..___ 12, 325] 4, 353, 083] 24, 623, 313 > 

Total Pennsylvania. .__}...---.._}-------.|------__}_------_|---_--_ 785, 834| 49, 556]... }_--.____]_-______|19, 425, 845] 18, 420/__-__.____ 12, 325) 5, 232, 971} 25, 519, 951 
Tennessee: oO 
T Furnace plant_...--_-_.--_-|_------_--}]-u- |_|] ee 108, 658).----.-_|-.----.-]- 22} es) 224, 209) 30, 714 363, 581 © 

exas: 
ut Furnace plants_.__-.._--.-| 109,375) 64,072)_....-__j.-_..- |---|... -_|.----_._]| 30, 236]____.__| 775, 286}---.... |e} 978, 969 ae 

ah: 
Furnace plants--.--.------|---------] 147, 761|--------|--------|--------|----------|--------|--------|-------|--------]----------|--------|1, 593, 650|_-___---_|----------| 7441 

West Virginia: OD 
Merchant plants....._..-__|_--..-_-__]-.----.-]-------_]_-_-_--__]_e | |e} 720)...-.-.--|----~.---_}-_-_.-_-.] 1, 248, 717} 1, 249, 437 
Furnace plants.__-..-----_ |---| ee |---|] ee. 3, 095}_----- |. |e} 2, 501, 447}. } 11, 312 953, 941] 3, 469, 795 

Total West Virginia.__.___|_...--.__}-----__}_-Le-- |} 3, 095) --- en) eee Jee. |---_---_| 2, 502, 167). | 11, 312) 2, 202, 658] 4, 719, 232 
Connecticut, Kentucky, Mis- 

souri, Rhode Island, and 
Wisconsin: 
Merchant plants_.-....-...}-.-..-._|----..-_|_._-..._|] 30,420) 29, 961 87, 591}. fe 43, 877)... --j------__- 66, 873] 2,847,219} 3, 105, 941 

Grand total_-.---.__--.-|8, 822, 325] 389, 994| 942, 286] 641, 156] 154, 519/14, 573, 772| 49, 556} 564, 537| 20, 304] 836, 585/32, 278, 200) 250, 946/2, 022, 689/2, 507, 608/36, 318, 250/100, 372, 727 

At merchant plants_-__-.------|1, 135, 794|___--___|__---..-| 35, 665] 48, 818] 1, 210, 425)________]________]____L__}________| 2, 003, 092)._....__].__-_____| 786, 414]13, 721, 096] 18, 936, 304 
At furnace plants__-.__...-_-_-_|7, 686, 531] 389, 994) 942, 286] 605, 491] 110, 701/13, 363, 347} 49, 556) 564, 537| 20, 304) 836, 585/30, 275, 108] 250, 946)2, 022, 689/1, 721, 194/22, 597, 154) 81, 436, 423
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TABLE 31.—Coal received for manufacturing oven coke in the United States in 
1948, by States where consumed and by volatile content ! 

High-volatile | Medium-volatile Low-volatile 
a Total coal 

State where coal was consumed P t P t P (aor tera) 
ercen ercen ercent| (net tons Net tons of total Net tons of total Net tons of total | 

Alabama: 
Merchant plants_......__.........| 107, 527 8.3} 1, 028, 267 79.6| 155,189 12.1; 1, 290, 983 
Furnace plants......_............| 341, 796 4.5] 7, 235, 360 95. 4 8, 826 .1| 7, 585, 982 

Total Alabama___.........-.._| 449, 328 5.1] 8, 263, 627 93.1; 164,015) - 1.8} 8, 876, 965 
California: Furnace plant.___...__..| 429, 039 88. 2)_.-------|---_-__- 57, 455 11.8 486, 494 
Colorado: Furnace plant..__._..._...| 1, 476, 587 89. 0/_.--------}--------| 182, 005 11.0] 1, 658, 592 

Tlinois: 7 ] 
Merchant plants............-.._. 30, 413 4.8 367, 949 57.9 237, 171 37.3 635, 533 
Furnace plants__.__.....-.______| 3, 189, 338 69. 3)..---.---..]__..-.-_| 1, 410, 855 30.7} 4, 600, 193 

Total linois___._.._._........._| 3, 219, 751 61.5) 367, 949 7.0) 1, 648, 026 31.5] 5, 235, 726 

Indiana: 
Merchant plants_..__..._.......] 508, 950 45.1} 134, 703 12.1] 477, 693 42.8} 1, 116, 346 
Furnace plants..............-.._] 5, 794, 812 53. 2|.......-._|._---.__] 5, 105, 218 46. 8} 10, 900, 030 

Total Indiana...._..._.__.__._] 6, 298, 762 52. 4 134, 703 1.1) 5, 582, 911 46. 5} 12,016,376 
Maryland: Furnace plant._...._..._| 2, 118, 700 63.7] 295, 927 8.9} 909, 891 27.4| 3, 324, 518 

_ Massachusetts: Merchant plants____ 896, 511 60.9} 287, 809 19.5} 287, 895 19.6} 1, 472, 215 

Michigan: - 
Merchant plants_................| 404,195 40.2} 168, 981 16.8} 432, 655 43.0} 1, 005, 831 
Furnace plants............-...__| 2, 299, 112 78. 0/_--- | 649, 374 22.0} 2, 948, 486 . 

Total Michigan___.___._.......] 2, 703,307} 68.4) 168, 981 4.3] 1, 082, 029 27.3) 3, 954, 317 

Minnesota: —_ 
Merchant plant_...._.-..--.._...| 188, 500/ 58.2 33, 680 10.4) 101, 882 31.4 324, 062 
Furnace plants_.................| 571, 347 63. 1/_-.-------}--------| 333, 579 36. 9 904, 926 

Total Minnesota_...---.-.-...| 759, 847/ 61.8] 38, 680 2.8] 435,461]  35.4| 1, 228, 988 
New Jersey: Merchant plants....___| 1, 105, 267 54.6] 524, 634 25.9; 393,013 19.5} 2, 022, 914 

New York: 
Merchant plants__............___| 3, 027, 144 74,2) 635, 941 15.6) 418, 619 10.2) 4, 081, 704 
Furnace plants_........._.-.____] 2, 714, 692 60.0} 3884, 090 8. 5) 1, 426, 229 31.5} 4, 525, O11 

Total New York___..-...__.._| 5, 741, 836 66. 7| 1, 020, 031 11.9} 1, 844, 848 21.4; 8, 606, 715 

Ohio: 7 
Merchant plants__...............| 1, 059, 277 61.1] 158, 800 9.2| 516, 623 29.7} 1, 734, 700 
Furnace plants_......_..___.__-_| 9, 066, 153 68.0} 460, 303 3. 5} 3, 798, 666 28. 5) 13, 325, 122 

Total Ohio_..___.......-.______|10, 125, 439 67.2} 619, 103 4.1] 4, 315, 289 28. 7| 15, 059, 822 

Pennsylvania: , 
Merchant plants._.........._..._| 461, 371 51.4) 311, 587 34.8} 123, 680 13.8 896, 638 
Furnace plants_................_|20, 403, 673 82.9] 961, 676 3.9] 3, 257, 964 13. 2} 24, 623, 313 

Total Pennsylvania____._..___|20, 865, 044 81. 8} 1, 273, 263 5.0) 3, 381, 644 13. 2} 25, 519, 951 
Tennessee: Furnace plant__..-...-__ 108, 658 29.9} 224, 209 61.7 30, 714 8.4 363, 581 
Texas: Furnace plants..............| 621, 503 63. 5 54, 552 5.6} 302, 914 30.9 978, 969 
Utah: Furnace plants.....__......__.| 1, 593, 650 91. §|--- 147, 761 8.5) 1, 741, 411 

West Virginia: 
Merchant plants_.__..._..___-.._.} 1, 241, 847 99. 4). 7, 590 .6; 1, 249, 437 
Furnace plants._..........._..._| 2, 968, 496 85. 6/-.--.-----|---.....] 501, 299 14.4} 3, 469, 795 

Total West Virginia_____._____| 4, 210, 343 89. 2)-------_-__ |---| 508, 889 10.8} 4, 719, 232 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin: 
merchant plants__............-....| 2, 089, 121 67.2} 157,191 5.1| 859, 629 27.7| 3, 105, 941 

Grand total__......_...-.___...|64, 812, 679 64. 6/13, 425, 659 13. 4/22, 134, 389 22. 0/100, 372, 727 

At merchant plants. _..........--_~_]11, 115, 123 58. 7| 3, 809, 542 20.1} 4, 011, 639 21. 2) 18, 936, 304 
At furnace plants. _.___..-..-.---__-_|53, 697, 556 65. 9} 9, 616, 117 11. 8/18, 122, 750 22. 3} 81, 436, 423 

1 Low-volatile—dry volatile matter 22 percent or less and more than 14 percent; medium-volatile—dry 
volatile matter 31 percent or less and more than 22 percent; high-volatile—dry volatile matter more than 

percent.



| | COKE BREEZE S 

TABLE 32.—Coke breeze recovered at coke plants in the United States in 1948, by States CO 
ee 

Yield Used by producer— 

. Field per Produced as Sold On hand 
ton of ss For other purposes Wasted 

State coal ! For steam raising (including water gas) . (net tons) ace Coes) 
(percent). |-——————7—  eeee 

Net tons Value Net tons Value Net tons Value Net tons Value . 

Oven coke: 
Alabama__....--..------------------- 3. 86 324, 776 | $1, 761, 527 150, 852 $543, 734 50, 949 $273, 726 139, 568 | $1,029, 160 |------..---- 31, 497 
California_...._.---------------------- 6. 33 30, 535 (?) wean---+----~|------------ 22, 277 (?) 7, 787 (?) 471 33, 310 
Colorado-...------------------------- 6.77 95, 632 (?) 30, 790 (2) 42, 770 (2) 27, 036 (2) ween nen 564 
Tlinois._.--..---.----------.-.------. 6. 70 349,990 | 1,087, 604 163, 303 433, 992 25, 771 111, 885 136, 143 467, 268 15, 832 99, 531 S 
Indiana__-.----.----.---------------- 5.92 703,170 | 2,157, 943 387, 212 | 1,272, 691 157,'262 397, 254 153, 684 462, 018 691 92, 876 B 
Maryland_.__------------------------ 7.73 232, 362 (?) 74, 696 (2) 27, 462 (2) 55, 247 (2) wnann eee =e 293, 213 ts 
Massachusetts._..-------------------- 8. 67 128, 244 (2) 99, 538 (?) 5, 598 (?) 19, 812 (2) wo------- +e 8, 618 =a 
Michigan .-__..------------------------ 6. 06 242, 359 921, 248 153, 050 580, 320 28, 089 98, 029 61, 819 241, 586 |------.----. 51, 216 > 
Minnesota. -.------------------------ 8. 61 101,395 |. 385,353 57, 030 196, 210 7,174 () 34, 505 148, 687 |---.-------- 45, 348 bei 
New Jersey..------------------------ 5. 74 112, 330 (2) 114, 160 (2) -----------.|--------~---- 140 (?) a----------- 1,315 ™ 
New York___-------------------~---+-- 6. 37 522, 570 2, 456, 097 310, 389 1, 436, 351 169, 120 821, 448 47,195 214,020 |-------.--.- 66, 074 
Ohio____.-------------------+~--------+- 6. 10 912, 099 3, 130, 871 550, 062 1, 813, 632 217, 640 644, 522 171, 425 764, 982 3, 438 184, 847 el 
Pennsylvania___.-----------------+--- 5.82 | 1,410,626 | 4,002,017 | 1,167,046 | 3, 284,168 63, 997 204, 462 119, 286 341, 362 |----------.. 484, 012 tz] 
Tennessee - - . ------------------------ 2. 64 9, 052 (2) 8, 027 (?) wua-------~~|------------ 1, 499 (2) enn------ ne 1, 244 > 
Texas__._---.------~----+--+---+------- 3. 82 34, 704 (2) wo--+---~-~~ |--~--------- 14, 876 (?) 5, 065 (2) ~~ -a-- ee +e 24, 840 ow 
Utah... 2..------.------------+- +e 9. 82 170, 989 (2) 73, 862 (2) 41, 475 (2) 69, 465 (2) ------------ 22, 588 wh 
West Virginia-..--------------------- 4, 35 206, 132 495, 540 130, 406 319, 564 46, 307 ) 53, 003 112, 841 |-----------. 31, 254 © 
Connecticut, Kentucky, Missouri, - © 
Rhode Island, and Wisconsin__---- 5. 79 178, 611 654, 515 154, 686 535, 190 |-------.----|------------ 18, 932 96, 032 |----------.. 13, 363 A 

Undistributed _._-...---.---_-.-_----]--.--------.|------------| 2, 965, 146 |------------| 1, 414, 057 |------------ 652, 323 |-..----.--.. 734, 152 |_...---.-.._|-----..---.. ~ 
nn — — pooh 

Total 1948_....---..---------------- 5.93 | 5, 765,576 | 20,017,861 | 3,625,109 | 11, 829, 909 920, 767 | 3, 203,649 | 1,121,611 | 4,612, 058 20, 432 1, 485, 710 Yo) 

At merchant plants__---------------- 5.97 | 1,115,179 | 4,832,113 | - 796,224 | 3,111,914 142, 169 718, 236 190, 729 | 1,040, 413 1, 992 120,383 00 
At furnace plants -...---------------- 5.92 | 4,650,397 | 15,185,748 | 2,828,885 | 8, 717,995 778, 598 | 2,485, 413 930,882 | 3,571, 645 18, 440 1, 365, 327 

Total 1947_....-------------------- 5. 79 5, 474,118 | 16,165, 758 | 3, 482, 874 9, 662, 237 681, 691 1, 988, 342 1,106, 720 | 3, 950, 108 5, 114 1, 204, 140 

Beehive coke: | 
Pennsylvania.__...-----------------. 2. 73 87, 107 178, 021 14, 675 (2) ~-----------|------ +--+ 39, 950 90, 876 30, 883 2, 094 
Utah. ...---------------.----~------- 3. 96 14, 152 (?) 948 (?) ~-----------|---+-------- 2,779 (2) 6, 308 4,117 
Virginia... ..------------------------ 1.12 1, 881 (2) aa -a---e--n-|------ =e 6 103 |...----.---_|------------ 1, 855 20 
West Virginia_-..-----------.-------- 1. 94 5, 127 12, 920 |--.-----.--.|------------|-----------.«]----------~- 655 (2) 4,472 |_----------- 
Undistributed _..-.-------------~----|------------|------------ 50, 349 |------------ 38, 291 |----------..]------------|-----------. 9,668 |-------_--__|--.----.-... 

Total 1948_.---.---------------.---- 2. 72 108, 267 241, 290 15, 623 38, 291 6 103 43, 384 100, 544 3 43, 518 6, 231 

ere eS Se SS SS Sn 

1 Computed by dividing production of breeze by coal charged at plants actually recovering. 2 Included with ‘‘Undistributed.” 
3 As reported; quantity produced but not used was undoubtedly greater. See Mineral Resources of the United States, 1922, pt. II, pp. 726-727. ,
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SHIPMENTS BY RAIL, WATER, AND TRUCK 

The bulk of the oven coke produced in the United States was con- | 
sumed in integrated metallurgical operations in 1948, and only about 
38 percent of the total output was loaded for shipment outside the 
producing plant. The principal method of movement is by rail, 
which accounted for 88 percent of the total shipments in 1948, the 
same as in 1947. ‘Truck shipments declined slightly from 1947 and 
represented 8 percent of the total. Shipments by boat are relatively 

| small and were equivalent to only 4 percent of the total. 
Unlike oven coke, which is mostly consumed at the points of produc- | 

tion, beehive coke is made in the vicinity of the mines, and nearly all 
is loaded for shipment to centers of consumption. Railroads trans- | 
port virtually all of the beehive coke shipped and handled 99 percent 
of all shipments in 1948. The remainder moved either by truck or 
barge. | 

TABLE 33.—Coke and breeze sold and loaded at plants in the United States for 
shipment in 1948, in net tons 

Coke Breeze 

State In rail Inrail-| In | In rali- nN raii- 

road cars | 12 boats | Intrucks) Total {jad cars| boats | trucks | Total 

Oven coke: 
Alabama....-..-----| 1, 241,980|....--....| 9, 495| 1, 251,475] 139, 568|..-__--_|___..___] 139, 568 
California...-------.|  28,868|----------|.-------.-| 23,868} _7,288|-_----_| 549] 7, 787 
Colorado-.---------- 68, 420)-----.-._- 1, 429 69, 849} 26, 989]_-.-_._- 47| 27,036 
Illinois. ..-------.-.| 1, 856, 459|----------| 20,063] 1,876,522| 134,079|--------| 2,064] 136, 143 
Indiana..----------.| 2, 452,127|--------__| 65,183] 2,517,310] 153, 635|--__-___ 49| 153, 684 
Maryland_...------.|_----------|--------_|----------|-----------| 31,842] 23, 405|--__--._| 55,247 | 
Massachusetts _----__ 419, 614 59, 826; 408, 705 888, 145 3, 569}_---.--.| 16,243] 19,812 
Michigan...-.------| 1,176,338] 43,619} 124,380] 1,344,337| 59,854] 1,854| 111] 61, 819 
Minnesota_.---------| ° 290, 147|.--.-....|__ 18,8791 "309,026, 34,505|____’___|.______| 34) 505 
New Jersey...---.--- 569, 757| 310,282) 270,694! 1,150, 733).-------_|-------- 140 140 
New York.-..-.-----| 2, 284,273] 57,841 438,293| 2'780,407| 45,9131 11,0711 211) 47,195 
Ohio. ___.-----------.| 2, 234, 371 199, 437 95,778] 2,529,586} 162,053} 6,116; 3,256) 171, 425 
Pennsylvania_._.____| 7,017,481] 307,916; 151,848) 7,477,240) 109,419) 7,678} 2,189; 119, 286 
Tennessee _--------.. 154, 846)-----.--__|~-------_- 154, 846 1, 499}------.-]---.--. 1, 499 
Texas.....--.---.---| 130, 607|----------|----------| 130,607] _5,065|--------|--------| 5, 065 
Utah_...------------|  110,326|-----.-.-"| 6,997] _ 117,328] 69, 4651 ___---|__----__| 69, 465 
West Virginia__......| 1, 109, 793]--------_. 1,215} 1,111,008} 52,926)---..-__ 77| = 53, 003 
Connecticut, Ken- 
tucky, Missouri, 
Rhode Island, and 
Wisconsin.....---.-| 1,698,546] 67,117] 347,372] 2,113,035} 13,970|-_---.| 4,962] 18, 932 
Total......--------| 22, 838, 953] 1, 046, 038] 1,960, 326] 25, 845, 317|1, 051, 589| 40,124| 29, 89811, 121, 611 

Atmerchant plants__} 8, 670,007/ 529, 520] 1, 719, 153; 10, 918,680) 152,794; 12,787) 25,148; 190,729 
At furnace plants_..-| 14,168,946 516,518} "241, 173] 14, 926, 637} 898, 795| 27,337| 4, 750] 930, 882 

Beehive coke: eS es ee Tees nnn es ns 
Kentucky._--.----..| 101, 745|---.-.---.|_---------] 101, 745|-_.----..|--------|--------|_-___---- 
Pennsylvania...----| 5, 530,750| 12,178) | 16,639 5,559,567| 38,486| 1,464|___-___| 39, 950 
Utah..........------| 75, 230|--..-----.| 1,462] | 76,692) 2,042|--.."___[" 737) 2.779 
Virginia ..-.-------- 202, 763).----.-... 229 202, 992).---.---_]-------~|--------]_-------- 
West Virginia_..-..-- 351, 168]-.-....--- 96 351, 264 655|...----.}-------. 655 

Total......--------| 6,261,656]  12,178| 18,426] 6,292,260] 41,183/ 1,464) 737| 43, 384
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TABLE 34.—Beehive coke loaded for shipment on originating railroads, water- 
ways, and trucks in the United States in 1948, by routes, as reported by pro- 
ducers 7 

Net tons P t 
: —_— _| Percen Route Producing State of total 

By States Total 

Rati a & Oh P 1 1, 206, 334 altimore io...---.-....------..-... | (Pennsylvania _........| 1, 206, 
oh ke & Oh {West Virginia -------) "220, 042 \ 1, 426, 376 22.7 

esapeake & Ohio___..___.-..-----..---- entucky..__...--._-- 101, 745 . 
{vest Virginia.....-|_ 43, 381 } 145, 096 2.3 

Denver & Rio Grande Western_._...._.__.| Utah... _.- 75, 230 75, 230 1.2 
Interstate.........._-..-....-...-...-.--.] Virginia_...........__- 172, 235 172, 235 2.7 
Louisville & Nashville. _..........._...-_|-----dO-_--_-._.---.--_- 1, 448 1, 448 () 
Monongahela.______....-__.-...-......--.| Pennsylvania_...._...| 1, 508,122 | 1, 508, 122 24. 0 
New York Central_........____..____._._}| West Virginia__.____._ 75, 466 75, 466 1.2 
Norfolk & Western. -.....--.--.-----------| Virginia.-______.__.- 29, 080 29, 080 5 
Pennsylvania-_....-...............-.---..| Pennsylvania_._.....-| 2, 687,485 | 2, 687, 485 42.7 
Pittsburgh & Lake Erie_.....-.....--_-__|..--.d0_-__.----_-.---- 128, 809 128, 809 2.0 
Western Maryland__.......--.-.-....-.-..| West Virginia_.....__- 12, 309 12, 309 .2 

Total railroad shipments__..._........-|-.--.-.----.--...-------| 6, 261, 656 | 6, 261, 656 99. 5 
Waterways: Monongahela & Ohio Rivers_._._.| Pennsylvania. _.._____ 12, 178 12,178 2 
Trucks__..-.----...-..-..-.------------------| (@).---------.-----_-- 18, 426 18, 426 .3 

Grand total. 22-2. ------------| 6, 292, 260 | 6, 292, 260 100. 0 

1 Less than 0.05 percent. 
2 Pennsylvania, Utah, Virginia, and West Virginia.
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. DISTRIBUTION OF OVEN AND BEEHIVE COKE 

The largest tonnage of coke on record was distributed by coke-plant 
operators in 1948. Total shipments exceeded the 1947 figure by 
922,231 tons and were 526,044 tons higher than the previous peak 
in 1944. ‘There were no significant changes in the use pattern of 
coke or in the States of destination when compared with 1947. Penn- 
sylvania, as usual, was the ranking coke-consuming State, accounting 
for 27 percent of all coke distributed. Ohio maintained its position 
as second-largest consumer, with 17 percent of the total. Indiana, 
New York, Illinois, and Alabama followed in that order and com- 
bined, took 32 percent of the total. The large tonnage of coke con- 
sumed in the six States mentioned is attributable to the centralization 
of heavy industries in those States. | 

Coke was used as blast-furnace fuel in 18 States in 1948, and the 
‘quantity utilized for that purpose (excluding exports) was equivalent 
to 80 percent of the total shipments. Iron foundries are located in 
all of the States but one, hence the movement of foundry coke is 
widespread. A large demand for castings existed in 1948; and the 
quantity of coke shipped to foundrymen was the highest on record, 
amounting to 5 percent of total shipments. Although consumption 
of coke for use in the manufacture of producer gas dropped below 
the 1947 figure, the increase in shipments for water-gas production 
offset this decline to the extent that total shipments for all gas making 
increased only 121 tons and constituted 6 percent of the total. The 
distribution of coke for other industrial purposes in 1948 declined 
11 percent from 1947 while shipments for domestic or household 
heating were the lowest in 24 years. These two consumer classes used | 
4 and 5 percent, respectively, of the 1948 shipments as compared with 
3 and 14 percent in 1940. | 

Table 36 shows the comparative consumption of coke by geographic 
regions, for 1940 and 1948. The Southwest, Mountain, and Pacific 
region shows the largest percentage increase in consumption, with 

- a gain of 244 percent during this period because of the new coking 
facilities in Texas, Colorado, Utah, and California, which were built 
to supply metallurgical coke to integrated blast furnaces in those 
States. This region reported less than 2 percent of the national coke 
consumption in 1940 but utilized almost 5 percent in 1948. The 
Southeast region showed the second-largest relative gain in con- 
sumption, with an increase of 44 percent over 1940. This marked 
‘rise In consumption was due to the substantial increase in the use of 
blast-furnace and “other industrial’ coke in West Virginia, Alabama, 
Kentucky, and Tennessee. The Middle Atlantic region surpassed 
all others in consumption, with 40 percent of the national total in 

) 1948. This region showed the largest quantitative increase over 1940, 
with a gain of 5,567,103 tons, most of which was used in blast furnaces. 
The marked reduction in the use of coke for domestic heating in the 
New England, Michigan, Missouri Valley, and Lake Dock regions 
was the principal reason for the decreased consumption in those 
regions since 1940. 

883326—50——29
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TABLE 35.—Oven and beehive coke and breeze distributed to each State in 1948, 
in net tons 

(Based upon reports from all United States producers showing destination of coke used by producer or sold 
in 1948. Does not include imported coke which totaled 161,400 tons in 1948] 

Coke © 

. _ Coke 
Consuming State Making | Makin g Other . breeze 

Furnace F oundry producer| water |industrial Domestic Total 
gas gas use 

Alabama..___._.__-.| 4, 860,183 | 232,666 |--.---.-- 4,018 | 157,326 64, 684 | 5,318,877 | 247,610 
Arizona. .__..-------|----------- 5, 344 |_2-------]---------- 1) 5, 475 |_-.---.-- 
Arkansas____....----].---------- 1,067 |-.-------|---.------ 181 j_ we 1, 248 j--_..___- 
California._.._....-_--| 281, 084 77,913 |_------u.|..--------| 67, 561 |.._._.____| 426, 558 30, 585 
Colorado...-..---.--| 917, 194 15, 256 |--------.|.-.-------| 28, 260 385 956,095 | 100, 596 
Connecticut__-_-....|..--.---.--| 57,559 | 59,091 | 143,060 14,119 | 127,785 401, 614 40, 467 
Delaware.__._.-.----}----------- 4,814 }_._-____. 626 4, 956 1, 059 11, 455 1,379 | 

- District of Columbia_|.._..-_---- 130 |...--...]----------]_---------|_--------- 130 |----.---- 
Florida____...-------|-----------| 1,424 |.---.----| 41, 993 2, 419 1, 750 47,586 | 5, 305 
Georgia._.-.._-------|.----------| 20, 081 |.---.----} 12, 734 14, 899 8, 882 56, 596 36° 
Idaho_._.__---~-~-.-|----------. 301 {_----.-.--|------.--- 1, 749 136 2, 186 372 
Yilinois_.__.---_--_-.] 4,986,196 | 335,358 j...__._.-| 15,054 | 157,728 | 150,287 | 5,644,623 | 319,043 
Indiana__...._..--...| 6,099, 774 | 197,902 | 16,931 48, 136 154, 348 158, 411 | 6,675,502 | 588, 660 
Towa. ..--.---.------].---.-...--| 86,952 |.---._.__]----------| 26, 566 5, 904 119, 422 14, 693 
Kansas_.-.--...---.-j--.--------| 15,917 |.---.----|------_--- 2,235 |..------__ 18, 152 825 
Kentucky_._.-.-----| 637,170 | 26,902 |.-.....-.| 29,825 | 106,823 32, 033 832, 753 85, 953 
Louisiana. ...-.--.--|-----.---.- 9, 259 |_--.-.---|---------- 67, 597 1,350 78, 206 42 
Maine. ._--.--_-.----|_.---.--..-- 10,070 |.-------- 14, 274 |. --------- 26, 220 50, 564 j.-.-._--. 
Maryland__.______-.-| 2, 516, 603 50, 275 |.----.--- 11, 083 55, 704 251 | 2,633,916 | 141,175 
Massachusetts -_-_-_.-- 127, 571 81,158 | 146, 216 182, 999 23,168 | 494,626 | 1, 055, 738 125, 321 
Michigan.._._.._..-.} 1, 459, 683 601, 281 |.-.-..---j--.-------] 238, 311 307,108 | 2, 606, 383 231, 497 
Minnesota.......---.| 545, 881 48, 388 1, 190 6, 376 36, 253 93, 354 731,442 | 100, 569 
Mississippi-_...-....-/-----.----- J, 699 |_.---.---]---------- 296 559 2, 554 |. 
Missouri_.....-.-.---|_-.-------.] 88, 683 {_.------- 8, 989 39, 212 6, 403 143, 287 6, 482 
Montana. ....---_---].-----.---- 1, 723 |_-.----_-_|_----.---- 11, 544 {oe 13, 267 39,125. 
Nebraska...__..----.|--.-------- 4,347 |_----__.. 38 1,773 408 6, 566 118 
Nevada. ...----.--_.|.-_-._.---- 36 |.--.-.-__]-------..- 5, 834 |------_--- 5, 870 |.-------- 
New Hampshire_..._|__...-.--..| 6,646 |_--..--._ 594 272 28, 739 36, 251 |_.--_-_- 
New Jersey_---_--.-_]_----------] 115, 866 | 109,292 | 377,206 | 131,196 | 385,730 | 1,119,290 | 132, 671 
New Mexico__.._~-.-|_-.-------- 992 j|_-_______|_----__--- 1,392 |__---.-_.-. 2, 384 |... --. 
New York-.__...-_.--| 3, 530,986 | 181,412 | 288, 064 |1,025,342 | 426,278 | 688, 587 | 6,140,669 | 530,622 
North Carolina_...__|.--.--_-.-- 20, 062 |--.------ 1, 929 - 2, 096 3, 888 27, 975 155 
North Dakota_______|___..-.---- 286 }_.-.-..--|----------|_ 236 665 1,187 |_.--_-__. 
Ohio-._.-.--_---____|11, 728, 066 | 390,760 |._.-.--..| 248,794 | 223,064 | 193,329 |12, 794,013 | 855, 367 
Oklahoma______-_-__|._---_.-_-- 6, 275 |... .--_._}_--__--_- 205 j.--.---.-- 6, 480 34, 630 
Oregon __.....--.-..-|--.---_---- 6, 633 |-------__}---------- 15,060 |_--.----_- 21, 693 958 
Pennsylvania________]18, 393, 283 | 412,290 | 76,198 | 320, 571 353, 483 | 241,768 |19, 797, 593 |1, 450, 863 
Rhode Island_...__._}_--...---- 19, 541 37, 562 19, 584 1, 123 88, 685 166, 495 23, 510 
South Carolina._____|..------._- 10, 360 |__-----.- 1, 618 4, 328 5, 519 21, 825 3, 691 
South Dakota. ....__|__----.-.- 479 |__._--___}_----__--- 347 858 1, 684 |. 
Tennessee.......--..| 102, 435 87, 589 |........_| 61, 807 70, 722 5, 736 328, 289 | 138, 033 
Texas... -.-.----.-- 553, 309 47,993 |..----_.. 737 50, 824 |..-_------ 652, 863 20, 076 
Utah__._.___________| 1, 079, 243 12, 613 |. .---__-}--------- 69, 534 5, 666 | 1,167,056 | 1438, 283 
Vermont. ._.-----.-_|-..--..---- 6,372 |.-----___ 2, 790 1, 669 12, 244 23,075 |_---....- 
Virginia ..--..-.._._ 78, 285 51,465 {..-..__._| 345, 898 87, 829 1, 998 565, 475 48 
Washington_________.|_------__-- 7,653 |---| 9,335 |-..--.---- 16, 988 4, 447 
West Virginia__...__.| 1,339, 124 39, 739 |___._.---| 965, 652 93, 683 811 | 2, 439, 009 192, 468 
Wisconsin_--.....-...]/--.----..__| 193,206 | 65, 512 55, 020 21,044 | 176, 416 511, 198 89, 093 
Wyoming.___.___.__.]_--------__]----------]---.----.|---------- 1,688 |_----.__-- 1, 688 j.---..--- 

Total__________|59, 246, 070 |3, 594, 737 | 800,056 (3, 946, 747 |2, 779.401 |3, 322, 234 |73, 689, 245 /5, 699, 768 
Exported.._...---..-- 39,486 | 155,922 |_-..____- 606 | 206,572 | 123,075 525, 611 26, 732 

Grand total _../59, 285, 506 |3, 750, 659 | 800,056 |3, 947, 353 |2, 985,973 (3, 445, 309 |74, 214, 856 |5, 726, 500



TABLE 36.—Comparative tonnage of oven and beehive coke consumed in each State, by regions, 1940 and 1948, in net tons 

[Exclusive of imported coke and of screenings or breeze] 

Furnace use Foundry use Other industrial use Domestic use Total 

Consuming region and State I 
ncrease or 1940 1948 1940 1948 1940 1948 1940 1948 1940 1948 decrease 

New England: . 
Maine____--.---.--------_-2- 2. ee |e-ee fee 2, 956 10, 070 2,181 14, 274 49, 473 26, 220 54, 610 50, 564° —4, 046 - 
New Hampshire.-..--..--..--_______|-------.-_._|---_---__-___ 1, 443 6, 646 1, 616 866 55, 709 28, 739 58, 768 36, 251 —22, 517 
Vermont.._...--------.---.--.-----__|-------- |e 5, 4383 6, 372 3, 291 4, 459 32, 587 12, 244 41,311 23, 075 —18,236 & 
Massachusetts-_..---..---.----_--___. 88, 830 127, 571 48, 872 81, 158 162, 598 362, 383 933, 356 494,626 | 1,233,656 | 1, 055, 738 —177,918 © 
Connecticut... ...-.---.---_----__--__}------___-_|--e ee 34, 847 57, 559 128, 140 216, 270 203, 534 127, 785 366, 521 401, 614 +35, 093 ir 
Rhode Island_.-_.-------.-.-..--____|--.------ |e 10, 199 19, 541 24, 424 58, 269 154, 770 88, 685 189, 393 166, 495 —22,898 tj 

Total .-..--.----.-.- 88, 830 127, 571 103, 750 181, 346 322, 250 646, 521 1, 429, 429 778, 299 1, 944, 259 1, 733, 737 —210, 522 B 

Middle Atlantic: 
o New York_-----~------------------..| 2,615, 108 _ 8, 530, 986 141, 372 181, 412 1, 383, 937 1, 739, 684 1, 563, 584 688, 587 5, 704, 001 6, 140, 669 +436, 668 

New Jersey....--------------------__|---------- Le 86, 161 115, 866 433, 524 617, 694 488, 890 385, 730 1,008,575 | 1,119, 290 +110,715 Qv 
Pennsylvania_._-..-..------._.----._| 14, 319, 836 | 18, 393, 283 219, 232 412, 290 3138, 431 750, 252 537, 204 241,768 | 15, 389, 703 | 19, 797, 593 | +4,407,890 © 
Delaware.....--.--------..--.----___|-------_--__|------ ee 2, 758 - 4,814 | - 1, 962 5, 582 2, 326 1, 059 7, 046 11, 455 +4, 409 > 
Maryland.---.-----.------.-------._.| 1,849,917 | 2, 516, 603 23, 891 50, 275 57, 437 66, 787 28, 050 251 1,959, 295 | 2, 633, 916 +674, 621 Mn 
District of Columbia___....-.....-.__}-.-----_--___]------ 395 130 64, 505 |--.----_--__ 2,430 |--.-----.--- 67, 3380 130 —67, 200 O 

Total. ...------.--------------..-._| 18, 784, 861 | 24, 440, 872 473, 809 764, 787 | 2, 254,796 | 3,179,999 | 2,622,484 | 1,317,395 | 24,185,950 | 29, 703,053 | +45, 567, 103 iS 

Ohio__.------------------------------.-_.| 8, 619, 762 | 11, 738, 066 804, 373 390, 760 192, 476 471, 858 460, 339 193, 329 9, 576, 950 | 12, 794,013 | +3, 217, 063 = 
Michigan---------------.---_---.--..-.-.| 1,076, 370 1, 459, 683 3338, 791 601, 281 2538, 488 238, 311 1, 185, 694 307, 108 2, 799, 343 | 2, 606, 383 —192, 960 Oo 

Illinois-Indiana: | » 
Illinois. .----.------------.---.--..--.] 3,332,028 | 4, 986, 196 172, 455 335, 358 174, 023 172, 782 683, 630 150, 287 | 4,362,136 | 5,644,623 | +1, 282,487 
Indiana___.-.---------------.-.----._| 4,305,518 | 6; 099, 774 106, 063 197, 902 137, 587 219, 415 380, 826 158, 411 4, 929, 994 6, 675, 502 | +1, 745, 508 

Total -.-.--------------------.----| 7, 637, 546 | 11, 085, 970 278, 518 533, 260 311, 610 392,197 | 1,064, 456 308,698 | 9, 292, 180 | 12,320,125 | +3, 027, 995 

Missouri Valley: | 
Missouri--------------.---.-------__|---------___}----- ee 34, 426 88, 683 63, 769 48, 201 269, 036 6, 403 367, 231 143, 287 — 223, 944 
Towa_..---.-------.---------------__ |---| ee 33, 721 86, 952 31, 186 26, 566 10, 915 5, 904 75, 822 119, 422 +43, 600 
Nebraska---.-----.-.---.-------_--__|_--------_-_ |e 2, 320 4, 347 20, 177 1, 811 819 408 23, 316 6, 566 —16, 750 
Kansas_-..-.--------------.--.---___]---.-------_ |e -eee 4 510 15, 917 2, 787 2, 235 50 |~----------. 10, 347 18, 152 +7, 805 

- YTotal..------------------ ee |e __-------__.| 77, 977 195, 899 | 117, 919 78, 813 280, 820 12, 715 476, 716 287, 427 —189, 289 
SSS) ee ee ee ee | | | 

pds 
OO



TABLE 36.—Comparative tonnage of oven and beehive coke consumed in each State, by regions, 1940 and 1948, in net tons—Continued aN 

{Exclusive of imported coke and of screenings or breeze] ph 

Furnace use Foundry use Other industrial use Domestic use Total 

Consuming region and State 
1940 1948 1940 1948 1940 1948 1940 1948 1940 194g | Tcrease or 

Lake Dock: 
Wisconsin___...--.----------.----..._|-------.~----|----------.~- 99, 327 193, 206 120, 925 141, 576 432, 778 176, 416 653, 030 511, 198 —141, 832 
Minnesota. -_.---.--.--------.-----.-- 225, 569 545, 881 15, 684 48, 388 42, 003 43, 819 331, 682 93, 354 614, 938 731, 442 -++116, 504 
North Dakota______....---.-.-..--..|---.--------|-------.---.|-..--------- 286 267 236 1, 491 665 1, 758 1, 187 —571 
South Dakota_..__----.------..-----_]------------|------------ 181 479 501 347 1, 767 858 2, 449 1, 684 —765 

Total -.-.---.----------...-------- 225, 569 545, 881 115, 192 242, 359 163, 696 185, 978 767, 718 271, 293 1, 272, 175 1, 245, 511 ~—26, 664 ic 

Southeast: D 
Virginia.-_.-.....-.-.----------...---- 52, 715 78, 285 31, 258 51, 465 374, 841 433, 727 8, 957 1, 998 467, 771 565, 475 +97, 704 be 
West Virginia___-.....----.-.---_-_-- 787,694 | 1,339, 124 12, 657 39, 739 474,713 | 1,059,335 4, 369 811 | 1,279,433 | 2,439,009 | -+1, 159,576 | 
North Carolina_.--...------.---.----|------------|-------.---- 13, 410 20, 062 6, 353 4, 025 4,169 3, 888 23, 932 27, 975 +4, 043 > 
South Carolina. ..---.---.-..--.-.___|------------|---.-------- 3, 613 10, 360 2, 736 5, 946 3, 160 5, 519 9, 509 21, 825 +12,316 4 
Georgia__..._---------~.--------.---.|---~--------]--.--------- 13, 765 20, 081 10, 957 27, 633 15, 478 8, 882 40, 200 56, 596 +16,396 ™ 
Florida_.---.---. eee | eee | 1, 017 1, 424 30, 290 44, 412 4, 961 1, 750 36, 268 47, 586 +11, 318 
Kentucky _..----.-.---------~.------ 221, 698 637, 170 20, 341 26, 902 12, 532 136, 648 41, 993 32, 033 296, 564 832, 753 +536, 189 rl 
Tennessee. _.----.----------------2_- 54, 312 102, 435 59, 724 87, 589 44, 455 1382, 529 18, 658 5, 736 177, 149 328, 289 +151,140 & 
Alabama. -_...-----------.--..--...--| 4,099,434 | 4, 860, 183 123, 394 232, 666 42, 982 161, 344 99, 102 64,684 | 4, 364, 912 5, 318, 877 +953, 965 > 
Mississippi_.------------.------------|------------|-L---------- 821 1, 699 |_--.---.-__- 296 1, 385 559 2, 206 2, 554 +348 

Total --..---.-.-..---------...--._| 5,215,853 | 7,017,197 280, 000 491, 987 999, 859 | 2, 005, 895 202, 232 125,860 | 6,697,944 | 9, 640,939 | +2, 942, 995 S 

Southwest, Mountain, and Pacific: 7 . A 
Louisiana__.--.....-.---...-------~-_|------------|------.---.- 2, 883 9, 259 21, 656 67, 597 7, 374 1, 350 31, 913 78, 206 +46, 293 
Arkansas... ...--.------------.----._|-----------.|------------ 1, 444 1, 067 567 181 38 |-.-.-------- 2, 049 1, 248 —801 Re 
Oklahoma... ---.-------.---.-----..-|---.--------|-.--------.- 2, 205 6, 275 172 205 19 |--...------- 2, 396 6, 480 +4,084 © 
Texas__-------------.---------.--- 2 |------------ 553, 309 15, 991 47, 993 31, 409 51, 561 225 |------------ 47, 625 652, 863 +605, 238 = 
New Mexico. ..-----------~--------__|-.----------|-------.---- 1,018 992 219 1,392 |_---_--.-----|]--.--------- 1, 237 2, 384 +1,147 @ 
Arizona.....----.-----------.--------|--.---------|------------ 4, 053 5, 344 140 131 155 |-.---------- 4, 348 5, 475 +1, 127 
Colorado____.------.------------_---- 521, 698 917, 194 11, 604 15, 256 12, 391 23, 260 201 385 545, 894 956, 095 +410, 201 
Utah_..__-_------------------------- 163, 790 | 1,079, 243 10, 337 12, 613 55, 234 69, 534 2,113 5, 666 231,474 | 1,167,056 | +935, 582 
Nevada__..--------------------~-----|------------ |------ eee 28 | 36 29 §, 834 |.-----.-.--.|-------.---- 57 5, 870 -++5, 813 
Wyoming _.---_-.-----.------------_.|----- |_| |b 2, 470 1, 688 2 |_----------- 2, 472 1, 688 —784 
Montana__---.-------.----------_--__]------------|----------- 2, 060 1, 723 22, 733 11, 644 |.--.---.---_|-----_---- 24,793 | 13, 267 —11, 526 
Idaho_...-----------------.---------_|------------|------ 69 301 3, 831 1, 749 |--..---.--_- 136 3, 900 2, 186 —1, 714 
Washington_---.--.----..------------|-----------.]------------ 3, 089 7, 653 1, 609 9, 335 21 |------------ 4,719 16, 988 +12, 269 
Oregon___..-------------------------- ~------~-~--|------- =e 2, 821 6, 633 1, 788 15,060 |-----~-----~|------------ 4, 609 21, 693 +17, 084 

California__.-...--..-------__-.-----.]-------.---- 281, 084 36, 426 77, 918 30, 266 67, 561 988 |...--------- 67, 680 426, 558 +358, 878 

Total. .---.-.-.....--..---. -.------ 685, 488 2, 830, 830 94, 028 . 193, 058 184, 514 326, 632 11, 186 7, 537 975, 166 3, 358, 057 | +2, 382, 891 

Grand total___---.---.-_-._---_---_!! 42, 334, 279 | 59, 246, 070 2,061,438 | 3,594, 737 ' 1 4, 800, 608 7, 526, 204 7, 974, 308 3, 322, 234 ' 57,170, 633 | 73, 689, 245 '+16, 518, 612 

1 Revised figure. Difference of 67,718 tons reported for furnace use in 1940 transferred to other industrial use.
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CONSUMPTION OF COKE 

The indicated consumption of coke in the United States in 1948— 
allowing for imports, exports, and changes in producers’ stocks—was 
the greatest on record, surpassing the mark established in 1944 by 

: 784,533 tons. Although stocks increased 561,204 tons during 1948, 
_ the rise in consumption was made possible by the gain in production. 

Blast furnaces, as might be expected, were the largest consumers of 
coke, accounting for 80 percent of the indicated consumption. The 
ratio of net tons of coke used to each net ton of pig iron and ferro- 
alloys produced increased for the fourth straight year. This decline 
in fuel efficiency has been attributed largely to deterioration in the 
quality of coal used in manufacturing blast-furnace coke. Fuel effi- 
ciency should improve in the future, because coke-plant operators 
undoubtedly will have a better selection of coking coals as demand 
slackens in this country and abroad and because more preparation 
plants are scheduled to be placed in operation. The quantity of coke 
consumed for other purposes (in foundries and for gas making, chemi- 
cal processes, nonferrous smelting, and household heating) dropped 
slightly from 1947. The decline was due chiefly to a further curtail- 7 
ment in domestic coke sales because of diversion to iron blast furnaces. 

TABLE 37.—Coke consumed in manufacture of pig iron and for other purposes 
in the United States, 1913, 1918, 1937, and 1946-48, in net tons © . 

Remainder con- 
Indicated Consumed by sumed in other 

Total pro- Net United | lon turnaces ways 
Year Gustin |Imports| Exports | change States 

in stocks consump- P P 
ion 1 : er- . er- 

Quantity cent Quantity cent 

1913___.___| 46, 299, 530 | 101, 212 987, 395 (3) 45, 413,347 | 37,192,287 | 81.9 | 8, 221,060 18.1 
1918_______| 56, 478,372 | 30,168 | 1, 687, 824 (3) 54, 820, 716 | 45, 703, 594 | 83.4 | 9,117,122 16.6 
1937_.-----| 52,375,469 | 286,364 | ” 526; 683 |-+863, 221 | 51,271,929 | 37,599,911 | 73.3 | 13,672,018 | 26.7 
1946_..-_._| 58, 497,848 | 52,188 | 1, 231, 327 —3, 047 | 57, 321,756 | 43,178,789 | 75.3 | 14,142,967 | 24.7 
1947___.___| 73, 445, 850 | 104,093 | 835,059 |+-103, 471 | 72,611,413 | 57,147,644 | 78.7 | 15,463,769 | 21.3 
1948.__..__| 74, 861,928 | 161,400 | 706,190 |++561, 204 | 73, 755,934 | 59,128,129 | 80.2 | 14,627,805 | 19.8 

1 Production plus imports minus exports, plus or minus net changes in stocks. 
2 American Iron and Steel Institute; figures include coke consumed in manufacture of ferro-alloys. 
3 Data not available. 

TABLE 38.—Coke and coking coal consumed per net ton of pig iron made in the | 
United States, 1913, 1918, 1937, and 1946-48 

' Cok Coking coal Cok Coking coal 
oke per . per net ton oke per . per net ton 

net ton of one of of pig iron net ton of eid of of pig iron 
Year pig iron and coal (per- and ferro- Year pig iron and coal (per- and ferro- 

ferro-alloys ! cent) alloys ferro-alloys ! 0 G ont) alloys 
(pounds) (pounds (pounds) (pounds 

calculated) calculated) 

1913... 2, 172.6 66.9 8,247.5 || 1946... 1, 894. 0 70.0 2, 705.7 
1918. _---- 2,120.7 66. 4 3,193.8 || 1947._.--- 1; 926.0 69.9 2) 755, 4 
1937__-_- 1,830.6 70.3 2; 604.0 || 1948_---_- 1) 937. 2 69.6 2, 783.3 

1 American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces making 
ferro-alloys, was 2,172.6 pounds in 1913, 2,120.7 in 1918, 1,806.7 in 1937, 1,868.0 in 1946, 1,900.0 in 1947, and 
1,908.0 in 1948.



446 MINERALS YEARBOOK, 1948 

The accompanying tables summarize the disposal of coke by prin- 
cipal end uses during 1948. A large proportion of the oven-coke 
output is used by the producers at the point of production, whereas 
nearly all beehive coke is shipped to points of consumption. Iron 
blast furnaces are the largest users of coke in the United States and 
are supplied mainly by “furnace” and beehive plants. The propor- 
tion of blast-furnace requirements supplied by ‘‘furnace”’ plants has 
been increasing in recent years because of the substantial expansion 
of coke-making facilities at those plants. For example, ‘furnace”’ 
plants supplied 96 percent of all oven coke distributed to blast furnaces 
in 1948, compared with 91 percent in 1940. ‘“‘Merchant’’ plants 
supply the bulk of the coke used for all other industrial purposes and 
domestic heating. In 1948, this type of plant furnished 82 percent | 
of the total sold for foundry use, 81 percent for other industrial (in- 
cluding gas making), and 79 percent of the domestic coke. 

Normally, beehive ovens supply a greater proportion of their 
production to blast furnaces than slot-type ovens. In 1948, 81 percent 
of all beehive coke produced was shipped to blast furnaces. Sales of 
beehive coke in 1948 for foundry use, other industrial, and domestic 
heating varied only slightly from 1947. 

TABLE 89.—Oven coke produced and sold or used by producer in the United 
States in 1948, by States 

. : . [Exclusive of screenings or breeze]. , 

| Used by producer— Sold . 

Produced For oth a 
or other State In blast furnaces purposes ! Furnace ? 

: | Net tons; Value | Nettons| Value j{|Nettons| Value | Net tons; Value 

Alabama_-___._..-.| 6, 015, 460/$57, 611, 881| 4, 728, 190/$39, 842, 705 18,124] $152,406} 270,105! $2, 765, 988 
California _.-.....- 296, 749 (3) _ 259, 807 (3) 385 (3) 20, 658 ) 
Colorado.-..-....-| 976, 504 (3) 902, 629 (3) 4, 649 (3) a---------|------ ee 
Tilinois........._._| 3, 675, 284) 54, 396, 850] 1, 732, 778] 23, 923, 347; 16,592) 219, 891} 1, 303, 637) 19, 610, 626 
Indiana. _..____.__| 8, 584, 225/125, 355, 310) 5, 876, 400) 83, 330, 788} 112, 058) 1, 467,179] 1, 783, 272} 26, 808, 536 
Maryland__._._..__| 2, 147, 787 (3) 2, 094, 791 (3) 9,327, = (3) ~---------|--.+------- 
Massachusetts__.._| 1, 056, 701 (3) wn--------|---.--..---| 162, 691 (3) 127, 571 (3) 
Michigan__________| 2, 849, 601| 39, 637, 987] 1, 314, 521 (3) 177, 061} 2,104,652} 298,431) 3, 680, 554 
Minnesota_._.__.-- 846, 246] 12, 425,815; 531, 906 (3) 9, 031 80, 471 52, 989 (3) 
New Jersey__..__-_.| 1, 410, 941 (3) woe |-.---------| 245, 946 (3) 85, 126 (3) 
New York-____._.-_| 5, 687, 225] 72, 756, 957| 1, 677, 277 (3) 1, 163, 495/13, 313, 322) 1, 668, 055) 18, 831, 971 
Ohio. _.___._-__...|10, 562, 486/128, 843, 686! 7, 706, 185) 91,155,556} 90,972} 1,195,181) 1, 305, 546) 16, 579, 718 
Pennsylvania__..__/16, 649, 689/189, 729, 879) 8, 850, 817|100, 480, 232} 174, 552; 1, 917, 643) 6, 605, 463) 73, 572, 506 
‘Tennessee_....----| 251, 428 (3) 97, 938 (3) ---------|---------- 21, 645 (3) 
Texas_...-.-..-.- 644, 225 (3) 529, 142 (3) 94 (3) 11, 495 (3) , 
Utah__.__._._____-_| 1, 058, 501 (3) 957, 221 (3) 2, 275 (3) ----------|--------.-- 
West Virginia._._...} 3, 298, 090} 33, 090, 297) 1, 735, 535 (3) 449, 611 (8) 541, 842) 4, 309, 667 
Connecticut, Ken- 

tucky, Missouri, 
Rhode Island, 
and Wisconsin___| 2, 273, 215) 32, 259, 021).---.-____/-...-.----_| 180, 330] 2,026,025] 862,371} 10, 138, 747 

Undistributed_____|.--.---..-..]102, 611, 400/.---_-.._. |127, 651, 205)---._._._] 8, 522, 459).-._.-..__}| 5, 013, 522 

Total 1948 ___|68, 284, 357/848, 719, 083/38, 995, 137/466, 383, 833|2, 817, 193/30, 999, 229/14, 958, 206/181, 311, 835 

At merchant | 
plants______.___.]13, 332, 499/191, 564, 563).-......__|__-.-_.____|2, 435, 877|27, 398, 417| 2, 168, 432) 30, 145, 646 

At furnace plants__|54, 951, 858|657, 154, 520/38, 995, 137/466, 383, 833] 381, 316) 3, 600, 812}12, 789, 774/151, 166, 189 

Total 1947_._|66, 758, sai 100, 409|37, 694, 964/378, 744, 040/2, 892, 675/26, 648, 780|14, 573, 477/165, 125, 146
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TABLE 39.—Oven coke produced and sold or used by producer in the United 
| States in 1948, by States—Continued 

Sold—Continued 

Other industrial | 
State Foundry 4 (including water Domestic Total 

gas) 5 

Net tons Value |Nettons| Value {Nettons| Value | Net tons Value 

Alabama_....._.-.| 516, 633] $8, 268,189] 364,114] $5, 318,170] 100, 623/$1, 106, 129] 1, 251, 475|$17, 458, 476 
California. ....____ 322 (3) 2, 888 (3) wonee eee fee 23, 868 (3) 
Colorado. -...___-_. 6, 050 (3) 63, 381 (3) 418 (3) 69, 849 (8) 
Tllinois..-.........] 373, 483] 7, 373, 082 99, 316] 1,309,179) 100, 086) 1, 206, 876] 1, 876, 522} 29, 499, 763 
Indiana_......._...| 463, 179 (3) 100, 991 (8) 169, 868} 1, 913, 836} 2, 517, 310] 39, 449, 244 
Maryland_-_____---|_.._--.-__|--------.._]---_----__ |---| |e 
Massachusetts..___| 105, 820 (3) 222, 754 (3) 432, 600 (3) 888, 145 (3) 
Michigan__._......] 547, 489 (3) 199, 381 (3) 299, 036) 4, 274, 395) 1, 344, 337} 20, 860, 954 
Minnesota_......._| 104, 405 (3) 44,144 (3) 107, 488 (3) 309, 026 (3) 
New Jersey...-____ 58, 793 (3) 554, 108 (3) 452, 706 (3) 1, 150, 733 (3) 
New York....._... 14 (3) 461, 871 (3) 650, 467| 8, 448, 778! 2, 780, 407] 33, 531, 780 
Ohio....-...-....-| 251, 163) 4, 788, 886] 766, 194| 9, 824,258] 206, 683} 2, 437, 346] 2, 529, 586| 33, 630, 208 
Pennsylvania_._...| 213,731] 4,156,924) 346,304] 4, 618,325) 311, 742) 3, 337,020] 7, 477, 240) 85, 684, 775 
Tennessee __...____ 12, 472 (3) 120, 729 (3) ----~.---|-------.--| 154, 846 (3) 
Texas... 222-22 47, 068 (3) 72, 044 (3) a~en nee lene 130, 607 (3) 
Utah____ fe dee 11], 521 (3) 5, 802 () 117, 323 (3) 
West Virginia___._- 11, 134 135, 708; 471,352) 4,653,126) 86,680] 718, 241] 1,111,008] 9,816, 742 
Connecticut, Ken- 

tucky, Missouri, 
Rhode Island, 
and Wisconsin__.| 450,481] 8, 676,231} 325,086). 4, 583,477| 475,097! 7,162, 712] 2, 113,035] 30, 561, 167 

Undistributed.._.. .|_.--..-.-..] 26, 213, 116|_-....____] 27, 475, 186|...______|14, 154, 287|._..______| 42, 972, 203 

Total 1948. _.| 3, 162, 237| 59, 612, 136} 4, 326,178] 57, 781, 721|3, 398, 696/44, 759, 620/25, 845, 317/343, 465, 312 

At merchant . 
plants_..._.._._.| 2, 577, 777\ 48, 980, 513} 3, 485, 344] 47, 815, 797/2, 687, 127|37, 458, 378/10, 918, 680/164, 400, 334 

At furnace plants_.| 584, 460} 10, 631, 623} 840,834] 9,965,924! 711, 569] 7, 301, 242/14, 926, 637/179, 064, 978 

Total 1947_._| 3, 145, 842} 46, 782, 990] 4, 357, 174) 48, 000, 872/3, 917, 402/43, 835, 479/25, 993, 895/303, 744, 487 

TP Uses ensrare-n-r— ninemsn 

1 Comprises 91,670 tons, valued at $1,144,099 used in foundries; 800,056 tons, $9,107,026 to make producer 
gas; 1,511,310 tons, $16,657,979 to make water gas; and 414,157 tons, $4,090,125 for other purposes. 

2 Includes 12,021,531 tons, valued at $140,842,993 sold to financially affiliated companies. 
3 Included with ‘‘ Undistributed.”’ 
4 Includes 62,056 tons, valued at $1,402,291 sold to financially affiliated companies. 
5 Includes 685,197 tons, valued at $9,024,330 for manufacture of water gas and 247,144 tons, $3,192,754 for 

other industrial use sold to financially affiliated companies; and 1,546,592 tons, $20,264,943 for manufacture 
of water gas sold to other consumers.
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TABLE 40.—Beehive coke produced and sold or used by producer in the United 
. States, in 1948, by States 

Used by producer— Sold 

Produced . 

State In blast furnaces | F° oer pur- Furnace ! 

Net tons; Value tet Value iNet Value | Net tons| Value 

Kentucky_-..-..--------} 101, 745 (2) --------|----+------|]---~---~|-------- 33, 365 (?) 
Pennsylvania....------.-| 5, 733, 835|$67, 303, 836] 152,341) (2) 3,135] (| 4,711, 9621$53, 254, 054 

. Utah...___..........| 188,586," (2)’ | 109,448) (2) |___uL_]__L] 7 64,933) @) 
Virginia.__....--.--.| 200,911] 2,886,723)...’ |__|) 74) 596] 1, 056, 018 
West Virginia..._.-.----] 352,494) 4,801, 771|--------|__--__-__- 25; 185, 518| 2, 385, 386 
Undistributed_...--.----|------.---| 4, 570, 441|__------|$4, 109, 360|________] $39, 225|..____.___} 1,338, 471 

_ otel: 1948.__.----| 6, 577, 571) 79, 562, 771| 261, 789] 4,109,360} 3, 160| 39, 225] 5,070, 374| 58, 033, 929 
1947_.-..----| 6, 687, 301| 65,305, 111] 291, 766| 2) 941,524] 3,031| 29, 272| 5,076, 298] 47, 274, 992 

Sold—Continued 

. Other industrial 
State _ Foundry Gn clucine Water Domestic Total 

gas 

Net tons| Value inet Value pet Value | Nettons| Value 

Kentucky --.-----.----..!.---_-----|------.----] 68, 380 (2) u-------|-------~{ 101, 745 (2) 
Pennsylvania___.-_--_--- 403, 556} $6, 036, 122] 399, 798/$5, 159, 571) 44, 251|/$526, 071} 5, 559, 567|$64, 975, 818 
Utah___._.------ a --—- 562| | (?) 11,197) @) —|_---.---|---_-_-| 76,692] @) 
Virginia._..------------| 37,950] 2) 88, 848| 1, 213, 907| 1,598) (2) 202, 992| 2,915, 753 
West Virginia..-----..---| 54,684/ (2) _| 110,298] 1,580,117; 764) -—() 351, 264| 4, 785, 270 
Undistributed__---..---|----------| 1,446, 216|____"_| 1, 111,348]|________] 27, 678|_---------| 2,458, 113 

Total: 1948....----| 496, 752| 7, 482, 338) 678, 521) 9,064, 943| 46, 613| 553, 744| 6, 292, 260| 75, 134, 954 
: 1947....--.-| 415, 827| 4; 966, 055] 864, 243| 9,733, 310| 59, 926] 603, 567| 6, 416, 204| 62, 577, 924 

SS 
| 1 Includes 1,554,780 tons valued at $14,479,032 sold to financially affiliated companies for blast-furnace use. 

2 Included with ‘‘Undistributed.”’ 
§ Includes 5,752 tons valued at $83,318 sold to financially affiliated companies for other industrial use and 

204,254 tons, $2,655,553 for manufacture of water gas. 

STOCKS OF COKE AND COKING COAL 

Coke.—In spite of the extremely large demand for coke in 1948, 
year-end stocks increased 54 percent over reserves carried at the end of 
1947. This marked increase was due to a gain of 585,078 tons (151 
percent) of ‘furnace’ coke, as stocks of “foundry” and all other kinds 
decreased slightly. The total quantity in stock at producers’ plants, 
however, was not abnormal and, when calculated on the basis of the 
production rate prevailing at the end of the year, was equivalent to 
7.3 days. Most of the coke stocks were at oven-coke plants (98 
percent), as beehive producers customarily carry but a few tons at 
any time. 

Coal.—Coal stocks are of extreme importance to oven-coke producers 
because the ovens must operate continuously. Any disruption in coal 

. production or in the delivery of coal to the plant can cause serious 
damage to the coke ovens if they cool too rapidly because of a lack of 
coal. For this reason, oven-coke producers attempt to maintain at 
least a 30-day supply of coking coal in reserve at the plants. Stocks 
of coal at oven plants averaged about 31 days’ supply in the first 
quarter of 1948 but dropped sharply in April due to work stoppages 
in the bituminous coal industry. Stocks increased substantially in
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May and June but declined in July because of the vacation period of 
the bituminous-coal miners. However, in succeeding months, stocks | 

of coal at oven-coke plants increased steadily and at the close of the 
year were the highest on record. At that time, quantity on hand was _ 

sufficient for 43.4 days’ supply at the rate of consumption prevailing in 
December. 

TABLE 41.—Summary of total stocks of coke on hand at all coke plants in the 

United States on Jan. 1, 1937 and 1945—49, in net tons 
{Exclusive of screenings or breeze] - 

LE 

1937 1945 1946 1947 1948 1949 

Oven-coke plants: 
Furnace....----.---------| 282, 144 47& 133 425, 438 445, 763 376, 097 940, 727 
Foundry-_----------------- 8,981 |° 18, 265 24, 509 12, 565 12, 362 7, 003 
Domestic and other_..___.| 1, 408, 350 590, 048 477, 052 434,585 | 631, 397 612, 851 

Total...----------------| 1,699,475 | 1, 086, 446 926, 999 892,913 | 1,019,856 | 1,560, 581 

Beehive-coke plants: 
Furnace. .....------------ 5, 622 33, 649 2, 455 30, 750 10, 181 30, 629 
Foundry-__._-------------- 8,508 | 766 270 1, 508 50 964 

: Domestic and other--.__-- 18, 461 3, 824 2, 089 3, 595 2, 150 1, 267 

Total__----------------- 32, 591 38, 239 4,814 35, 853 12, 381 32, 860 

Total: 
Furnace....--------------| 287,766 | — 511, 782 427, 893 476, 513 386, 278 971, 356 
Foundry__-...------------ 17, 489 19, 031 24,779 14, 073 12, 412 7, 967 
Domestic and other_...--.| 1,426, 811 593, 872 479, 141 438, 180 633, 547 614, 118 

. Grand total_-_-......---| 1,732,066 | 1, 124, 685 931, 813 928,766 | 1,032,237] 1,503,441 

TL 
ES — 

TABLE 42.—Stocks of furnace, foundry, and domestic coke and of breeze in the 

United States on Jan. 1, 1949, by States, in net tons | : 

Coke 

State 7 a D ti Breeze 
omestic 

Furnace | Foundry and other Total 

cf 

Oven coke: | 

Alabama____...-----------------------------| 65, 291 1, 399 9,573 | 76, 263 31, 497 
California...-...----------------------------| 18, 820 |_----.----|---------- 18, 820 33, 310 
Colorad0......_-----.-------e-ene-e-----------| 8, 512 |----_-----|---------- 8, 512 564 
Tllinois_..._.--------------------------------| 71, 887 605 4, 832 77, 324 99, 531 
Indiana...._._------------------------------| 95, 172 1,253 | 17,770 114, 195 92,876 
Maryland_-____------------------------------| 72,818 |----------]---------- 72, 813 298, 213 
Massachusetts. _.-..----.-.-.-.--------------|---------- 258 93, 582 93, 840 8, 618 

Michigan ________.._-------------------------] 12, 357 731 6, 903 19, 991 51, 216 
Minnesota__._-_-----------------------------| 1, 289 557 3,682! 5,528 45, 348 
New Jersey---.------------------------------|----------|--------=- 66, 586 66, 586 1,315 

New York.-_-.------------------------------] _91, 892 5 | 199,012 290, 909 66, 074 
Ohio. _. ...-----------------+----------------| 221, 874 1,222] 16,013 239, 109 184, 847 
Pennsylvania__....-.------------------------| 236, 622 439 | 67, 465 304, 526 484, 012 
Tennessee. ..-------------------------------- 965 80 |---------- 1,045 1, 244 

TOXAS..__ nee nee e eee eneeeeae---| 10, 104 |----------]_7, 280 17, 384 24, 840 
Utah... eee eee ee eneeeeeee---| 15, 259 |----------} 23, 148 38, 407 22, 588 
West Virginia_______-.--.--------------------] 17,174 100 | 17,191 34, 465 31, 254 
Connecticut, Kentucky, Missouri, Rhode 

Island, and Wisconsin. .-.--.-------------- 696 354 79, 814 80, 864 13, 363 

Total_.-.-..---------------------------| 940, 727 7,003 | 612,851 | 1,560.581 | 1,485,710 

At merchant plants._-.----------------------]__5, 487 5,469 | 477,047 488, 003 120, 383 
At furnace plants.....--.-.------------------| 935, 240 1,534 | 135,804 | 1,072,578 | 1,365, 327 

Beehive coke: . 
Pennsylvania___.__-..-..--------------------| 25, 792 898 937 27, 627 2, 094 

Utah.......-.__.__--- eee eee ee eee eennnene| 2,625 |--------_-]---------- 2, 625 4,117 

Virginia__._...--____.-...--.---------------- 376 66 230 672 20 

West Virginia___.....-....--..--------------- 1, 886 |_--------- 100 1,936 |_-.---.----- 

Total.......-------------------------------| 30, 629 964 1, 267 32, 860 6, 231 

I
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TABLE 43.—Stocks of oven coke at furnace and merchant plants in the United 
| | _ States at end of each month, 1947-48, in net tons | | 

_- [Includes furnace, foundry, and domestic, but not breeze] : 

. : Furnace plants Merchant plants Total 

Month _ TP 
1947 | 1948 1947 1948 1947 1948 

January_................--.-| 523,430] 553,944 | 273,582] 357,915 | 797, 021 911, 859 
February...----.-------------| 527,103 | 617,770 | —_188,929| 189,708 | 716,032 807, 478 March...--_--__-._----------| 503,735 | 587,060] 171,886|  128.467| 675,621 715, 527 April. 2022222 27LLLLL I} + 460,302 | 533,247 | 191,369} ~—113,034| 651,671 646, 281 May..--22222 222i 2a | 444,576 | 644,315 | 225,924} 157,585 | 670,500} 801,900 
June__.____---_--------------.| 400, 298 641, 128 268, 163 214, 507 668, 461 855, 635 July.-22222 22222] 458,311 | 652} 288} 314,609 | 287,389} 772,90 939, 677 August....2222222.22-2-_-| 544,175 | 716,446 | 437,892 | 406,609 | 982,067 | 1, 123, 055 
September__....--_.--_...___- 508, 688 818, 759 520, 400 468,125 | 1,029, 088 1, 286, 884 
October_..._.-...-...---_..__|. 513,346 985, 707 549, 921 488,598 | 1,063,267} 1,474,305 
November___..-----.-.--_.-- 588,949 | 1, 058, 954 562, 152 529,930 | 1,151,101 1, 588, 884 December .--_--.--22-.---.-| 510,609 | 1,072,578 | 509,247 | 488,003 | 1,019,856 | 1,560, 581 

Eee 
TABLE 44.—Stocks of bituminous coal at oven-coke plants in the United States 

_ at end of each month, 1937 and 1946—48, in net tons | 
ncn enn A ee SSS SSA sence 

- Month 1937 1946 1947 1948 

January_....-----.-..--------------------------|_ 8,030,871] 5,665,131 | —5,919,455| 8, 670,875 February_.......----.---L11__-.----.--------| 8, 687,389 | 6,302,605| 6,644,699} 8, 807, 168 March....-- 0000227 12L TT} 9} 6383317 | 8,269,360 | 7,516, 564 7, 434, 582 April-22 222) gh saz 77a | atte) g99 | 5 417,111 4, 307, 878 May.___----2 2222222} i87iss3 | 2,565,010 | 6, 454" 434 7, 773, 429 June_.-.- 2-22 | 7 770,256 | 3,629,535 | 7,095,832 | 10, 474" 191 July._.---- 22-2 | ase zai | 33871186 | —-3.803,819 | 8, 9747 663 August... 0202] 7} 4553932 | 5, 2297600 | 5, 4837859 | 10,2807 146 
September --_....--.-... ee 7, 760, 533 5,925,815 | —‘ 6, 216, 127 10, 967, 839 October... LI} 066, 938 | 6, 593,083 | 7,300,931 | ‘11,347,876 
November -_..-------.---_.2---------_------- 8, 114, 094 6, 355, 321 8, 206, 627 11, 463, 542 December__.---- 2222222222222 | 73278} 403 | 5,238,762 | 9, 147,808 | 12, 1047 498 

eee 

. VALUE AND PRICE 

| The term “value,” as used in this report, represents the value of the 
coke at the ovens as reported by producers. For that part of the out- 
put sold, the value is the amount received for the coke f. 0. b. ovens. 
However, the greater part of the coke produced in the United States is 

| made in ovens operated by corporations which not only mine the coal 
used in the manufacture of coke but also operate blast furnaces and 
steel mills consuming the entire output of their ovens. Under such 
conditions, fixing a value for coal charged and for coke produced is 
purely arbitrary. For example, at some plants the cost of coke to the 
furnace department equals the cost of production; at others, a margin 
of profit is added ; or the reported value is based on what the coke would 
cost if purchased. The line between sales and interdepartmental 
transfers is difficult to draw among such affiliated interests, as a large 
part of the furnace coke reported as sold actually goes to iron furnaces 
that are in some way connected with the coke producers. The average 
value of all coke produced, measured in this way, increased $1.83 to 
$12.40 per ton, the highest figure ever recorded and a gain of 17 percent 
over 1947 (table 45). , 

The average price received for each ton of coke sold f. 0. b. ovens 
(merchant sales) in 1948 established a new record and was 15 percent 
over the 1947 figure. Table 46 shows average receipts from sales, 
classified by uses and by States. It will be noted that prices vary
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notably with the distances from the mines. Thus, the highest average 
prices are those reported for the New England and Lake Dock States, 
where the coal must be hauled great distances. | 

TABLE 45.—Average value per net ton of coke produced and average receipts 
per net ton from coke sold in the United States, 1937, and 1944-48 

Value per ton produced Receipts per ton sold | | 

Year O Beehi O Beehi ven eenive ven eenive 

" coke coke Total coke coke Total 

1987 --eneneenenenenenneneneenen-------e----| $5.08 | $4.81] = $4.98} = 86.11 | $4.28 $5.83 
1944.......-..--..--......----.----------} 74 7.04 7.13 7,46 6.97 7.36 
1945._......_........-..-----------------} 7.87 7.36 7. 56 7.78 7.30 7.70 
1946__.....------.-----------.-.----------} 835 8.03 8.32 8, 69 7.97 8.56. 
1947.__..__...---._.----.-..---------------| 10.65 9.77| 10.57] 11.69 9.75 11,30 
1948........-..--...-_.-....---.-.-..--| «12-43 | 12.10] 12.40} = 13.29] = 11.94 13, 03 

TABLE 46.—Average receipts per net ton of coke sold (merchant sales) in the 
| United States in 1948, by States 

Oven coke Beehive coke . 

Other | . Other | . 
State indus- indus- 

Fur- | Foun- | .“!@4 | Domes-| Fur- | Foun- |.» | Domes- 
nace | dry includ- tic nace | dry |imclud-| "tic g ing 

water | | water 
' gas gas 

Alabama._.-..-.----.----.---.---.-_] $14.16 | $16.00 | $14.61 | $10.99 |..-..-_]_---__--]---.----|2------- 
California, Colorado, Texas, and . 

Utah......-.._._--.-----.-.-----.-| 15.36 | 16.05| 13.58] 6.28/ () (1) (1) Joc 
Connecticut, Massachusetts, and 
Rhode Island........--.-...---____].-----__| 19.16 |. 138.89 | 14.58 |----.__-|_--.---.|----.-~-}.-.---.- 

TMilinois_..--.---.............-.--....]| 15.86 (1) 13.91 | 12.06 j.-----__|.--.---_]--------]-------- 
Indiana_.___..-..-----.-_---_-.---.---] @ Q@) (4) 11.27 |_--.-___]_u--2 |_| 
Kentucky, Missouri, and Tennessee_.| 10.24 | 18.81 14.96 | 15.06 Q) feel} OG) fee 
Michigan, Minnesota, and Wisconsin.| 14.42} 19.69 | 18.19 | 14.65 |--------|----~--~|--------|-------- 
New Jersey and New York..--..---.| 15.32 | 19.90 (4) 13.42 |..-....]....---_]---.-...|----.--- 
Ohio... eee ee eee} 14.70 | 19.07] 12.73 | 11.79 || | 
Pennsylvania........................| 13.62 | 19.58 | 13.67} 10.70 | $12.28 | $14.96 | $12.91 | $11.89 
Virginia... | ene |ee nen ne|eennre--[--------| 14161 @) | 13.66] 
West Virginia........................|. @) | 15.27 | 9.87] 829] 1286/ @) | 1432] (@) 
Undistributed....-.-.....--.-....| 16.46} 19.38 | 14.43 |.-------| 13.62 | 15.52] 13.97] 11.72 

United States average 1948.-___| 13.78 | 18.78| 13.45| 13.17| 1239] 15.06| 13.35| 11.88 

At merchant plants____--_-.-....-.__] 13.84] 18.88 | 13.88 | 13.94 |--.----.|--------|--------|-------- 
At furnace plants_._._..-.---_._-..___| 18.64 | 18.33 | 12.06 | 10.26 |---.----|--------}--------|-------- 

United States average 1947.....| 10.95| 14.79| 11.09] 11.19| 9.85] 11.94] 11.27] 10.07 

1Included with “‘ Undistributed.”’ 
FOREIGN TRADE! 

Exports.—The shipment of coke to foreign countries in 1948 de- 
creased 15 percent in quantity and 2 percent in value from 1947. 
Although the United States has always exported a larger tonnage than 
it has imported, exports have generally accounted for less than 2 per- 
cent of the total production. Exports averaged 534,400 tons annually 
for the period 1937-39 and 924,200 tons during 1946-48 (table 47). 
Despite heavy foreign demand for metallurgical coke during and since 
the end of World War II, exports have been limited because of domes- 
tic shortages. The exportation of metallurgical coke, the grade in 

i Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce.
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shortest supply, has been restricted to the Western Hemisphere by | 
Government export controls. A quota of 50,000 long tons per quarter 
was established in 1948 for countries in the Western Hemisphere 
other than Canada; the Dominion was not limited to a quota. In 
the immediate prewar years, 90 percent of the coke exported from 
the United States went to Canada; in 1948, exports to that country 
comprised 79 percent of the total. 

TABLE 47.—Coke exported from the United States, 1946-48, by countries and 
| customs districts ‘ 

[U. S. Department of Commerce] 
See 

: 1946 1947 1948 

Net tons Value Net tons Value Net tons Value 

COUNTRY . | 

North America: 
Canada_____.-.-.-..-.-..|| 875,110 | $8, 182, 362 585, 965 | $6, 701, 624 561,029 | $7, 699, 494 Mexico____...-_.___-______ 5, 496 50, 761 16, 108 216, 419 36, 786 664, 079 
Panama, Republic of. -__- 10 . 244 66 1, 856 {|---| 
West Indies: 

Cuba____..-_________- 13,810 | 171, 204 21, 429 351, 903 17, 730 347, 507 
Trinidad and Tobago_|__-.________|_______ 77 1, 749 104 2, 502 Other North America__.__| 833 19, 330 1, 304 39, 552 1, 228 45, 929 

South America: |. 
Argentina......---.. 471 9, 198 41, 872 875, 217 10, 146 235, 298 Bolivia. .___--..___-____- 727 16, 900 682 19, 597 1, 188 47, 951 . Brazil...-----.- 9, 536 186, 711 24, 435 721, 806 9, 599 366,117 . Chile_._---__-.--.___-___- 5, 005 91, 518 8, 189 214, 413 6, 424 177, 166 Peru____--_-------.-_-__-- 622 14, 475 2, 186 63, 540 644 23, 633 
Uruguay... 1, 285 26, 388 3, 009 74, 302 2, 798 117, 179 : Venezuela.....-_.__-______ 1, 047 25, 188 938 29, 469 737 30, 212 Other South America_____ 216 5, 752 529 13, 304 545 21, 196 

Europe: 
Belgium-Luxembourg.._._|_--__.-_.___ |... 3, 745 65, 877 |_------.___|_------_____- Denmark._____.____- 868 9, 829 | 32 614 43 834 Finland_..-..._.________- 15, 200 203, 148 |_-------____|-----2--___ |---| France.-_.---__---.--____- 125 3, 198 10,479 | 85, 902 |---| Treland_--_-------__-_____|_--------___|-- 7, 388 137, 540 |---| 
Italy_-__---.------- 7, 482 80, 414 104 1,945 |--------_- |e 
Netherlands. __._.-_______ 5, 456 103, 363 |_-------..-_}------_-_____ Jee |e Norway... --------------._|_----.------|------- 55, 425 432, 802 46, 598 589, 777 Portugal__....---.- 8, 948 113, 779 37 406 |_-------__..].---_______- Sweden_____---_______-..| 254,190 | 3, 016, 325 37, 316 431, 218 7, 958 87, 404 
Switzerland.___.__________ 1, 010 ‘11, 550 6, 539 72, 919 |_-------- fe 
Yugoslavia_._.--.________ 21, 771 232, 449 |_-----_______je----- | ----- Jee 
Other Europe._...________ 6 402 404 14, 033 |-------. Je 

Asia: 
China. _.______--_________ 766 18, 105 752 7, 376 33 1, 512 
Philippines, Republic of__ 1, 336 42, 964 2, 474 107, 587 2, 511 117, 349 
Other Asia..._..-.---_-____|__.- 62 2, 765 89 4,147 

Africa: 
Portuguese Guinea and | 
Angola___-_-. fee 3, 360 48,715 |-----.-----_|--2--- 

Other Africa__.______.___|_u--e 153 3,155 j|--------___-}_----______ 
Oceania: French Pacific Is- 
lands_.-.2--222 22 2 1 36 |------------|------------|--------__-_|--- 

Total. __-----___.______] 1, 231,327 | 12, 635, 593 835, 059 | 10, 737, 605 706,190 | 10, 579, 286 
CUSTOMS DISTRICT 

Buffalo. ..--------------___.__| 600, 443 | 5, 322, 030 287,029 | 2, 872, 216 271,733 | 3, 161, 885 
Chicago__.-_----__----- 9, 015 80, 871 3, 400 30, 600 |-----_-_--__--_]}----_______ Dakota____-_--.____.-________ 11, 929 121, 830 18, 757 242, 159 20, 664 330, 742 Duluth and Superior_-_.______ 10, 081 105, 766 6, 153 83, 782 6, 728 114, 971 
El] Paso____-------______.___ 2 56 |_----__ Jee 5, 273 132, 238 Florida. ...---..-_--_--- 5, 914 74, 530 4, 348 81, 524 1, 432 30, 026 Laredo__._._-._----------_-__- 1, 914 24, 061 11, 859 181, 501 29, 784 487, 159 Maryland_._.--..------------_| 209, 234 | 2, 431, 856 131, 133 | 1, 561, 401 63, 728 944, 638 Michigan__.._---_-------.---.| 215,659 | 2, 299) 621 239, 253 | 3, 083, 378 210,826 | 3, 475, 554 Mobile______. 7,159 86, 413 2, 002 30, 644 45 1, 053 
Montana and Idaho.__________]__--_-------}e-e-e 15, 519 96, 866 New Orleans_______-__-_______ 29, 856 503, 974 36, 043 903, 951 21, 696 699, 621 New York______-___-.--_--__- 3, 258 79, 772 5, 002 177, 918 1,179 32, 150 Ohio____.._--- ee 11, 182 77, 760 5, 228 77, 009 7, 692 117, 046 Philadelphia_...____--.-__ 65, 730 802, 597 10, 455 193, 786 793 16, 797
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TABLE 47.—Coke exported from the United States, 1946-48, by countries and 
customs districts—Continued 

eee 
| 1946 1947 1948 

| Net tons | Value | Nettons | Value | Nettons | Value 

CUSTOMS DISTRICT—con. 

Sabine__-___---___--.-__----_|-------_---|----.-------| 26,258 | $499, 522 9,249 | $179, 915 St. Lawrence-.--__--_-_--_-| 41, 949 | $130, 821 13,578 | 161, 008 4, 250 69, 444 San Diego....___.._.__.___- 414| 6, 960 512| «8 438 965 20, 478 San Francisco_-...--___-.____} 1, 816 59, 191 2, 077 86, 835 1,872] | 82, 451 Vermont... 2, 946 31, 161 9, 286 101, 952 12, 984 148, 938 Virginia. 22o2 a7 819 | 369, 663 15,555 | 284, 506 6, 491 193, 599 Washington... 1, 390 17, 259 1, 897 32, 820 9, 948 174, 607 Other distriets__--777~ 7777-77 3,617} 19, 401 5, 239 42, 655 3, 339 69,108 
Total.--...--.-.-.-.-._|_ 1, 281, 327 | 12, 635,593 | 835, 059-| 10, 737,605 | 706,190 | 10, 579, 286 

See 

Imports.—Imports of coke fill but a small part of the Nation’s 
requirements and are restricted to a few localities. Statistics on United 
States imports do not distinguish between coal coke and petroleum 
coke, although the two varieties are listed ‘separately in export 
statistics. Total imports of all types of coke comprise only a fraction 

| of 1 percent of the indicated consumption of the United States. In the 
prewar years 1937-39, imports averaged 187,800 tons annually and 
were received principally from Canada, Belgium, Germany, and the 
United Kingdom. During the 3-year period (1946-48) the average 
was 105,900 tons, all of which came from Canada in 1946 and 1947 
and all but 605 tons in 1948 (table 48). Most of the imported coke 
enters the United States by rail through the Montana-Idaho customs 
district where the coke is probably used for smelting nonferrous 

“metals. Significant tonnages also enter the Michigan, Buffalo, and 
Wisconsin customs districts, where it is used principally for domestic 
heating. | | 

TABLE 48.—Coke imported for consumption in the United States, 1946-48, by 
countries ! and customs districts 

[U. S. Department of Commerce] 

| 1946 | 1947 : 1948 | 
Customs district 

a 

Net tons| Value | Net tons Value | Net tons} Value 

Buffalo. ......--.--.--.--.._...-.-----.---| 9,951 | $167, 434 129| $2,300 | 38,399 | $646, 606 Chicago___...-......----. w---------}-- | 37 621 Dakota. _ 2229 34 843 |--2o || 1,682] 28,577 Hawaii. .___________-__ ee _--_|_-----___| 33 368 [---------- |e Maine and New Hampshire._______.______ 544 5, 419 314 4, 026 350 4, 707 Michigan__.___...0 179| 1,305] 15,948 121,385! 39,507 | 6497510 Minnesota... __------...------ 220 441 |__-._ 8 fff Montana and Idaho_.....___-_____-__-____} 40,428 | 309,307 |” 61, 993 | 544,605 | 62,342 | 606, 024 . New York____-._-._-..--_--- 683 21,097 |-.--------]------_-- |u| Puerto Rico. --_...---..---_-___-_-____|_uw | wna---- |e 605 14, 212 St. Lawrence... -__--__.________...__..--__|-------__-|__.....___ 57 599 j_-----_-_-]--2 Le Vermont... 116 | 1, 130 120] 1,371 109 i, 157 Washington___..___._____............ 33 308 35 398 615 7, 223 Wisconsin...) | 25,464] 97,585 | 17,664) 61’ 638 
Total_...--___._._-_-.------.-.-----} 52,188 | 506,784 | 104,093 | 762,727 | 161, 400 | 2, 110, 275 

eee 
tsuorom Canada 1946-47; 1948: Canada 160,795 tons valued at $2,096,063; Netherlands 605 tons valued a ’ .
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Oo - TECHNOLOGY | a 

Considerable scientific and technical work was done in 1948 by the 

Federal Government and State agencies, coal-research laboratories, 

colleges, and individual companies in the field of coal technology. 

The Federal Bureau of Mines, which has conducted scientific and 

technologic investigations on coal and related products since its crea- 

tion by the Congress in 1910, continued its research work in these 

fields during 1948. The work done by the Bureau of Mines in 1948 

was highlighted by the initiation of a long-range program to augment 

the coking-coal resources of the United States as of January 1, 1948. 

This study is being conducted in three phases: | 

-. 1, The investigation of known minable coking-coal reserves. | : 

2. Upgrading of marginal coking coals by improved coal preparation methods. 

3. Extension of coking-coal reserves by carbonization studies. _ | . 

The field work of investigating the known coking-coal reserves con- 

sists of contacting owners of coal lands and the operators of coal mines 

to explain the purpose of the study and_ to secure, if possible, the 

following: (a) A map of the property, (b) maps of mines showing 

extent of workings, (c) thickness of the coal beds and location of out- | 

crops, (d) maps giving locations of drill holes, (e) logs of drill holes 

giving bed sections and bed names, (f) chemical analyses of the coals, 

and (g) life production of each mine. Maps are prepared from the 

date obtained; and the average thickness of coal and the remaining 

coal reserves are computed from them. Where the productive lite of 

a mine and the average thickness of the coal bed are known, the per- 

centage of recovery may be calculated. Estimates are. made of the 

removable reserves by quadrangles as the work progresses and will be 

regrouped and reported by counties or other suitable geographic areas. 

This work started simultaneously in western Pennsylvania, southern © 

West Virginia, and eastern Kentucky and later will spread to other 

States until all coking-coal deposits have been investigated. 

An intensive study was undertaken to investigate the washing 

characteristics of that part of the Pittsburgh bed in southwestern 

Pennsylvania and northern West Virginia, the last large reserve of 

Pittsburgh coal available to the steel industry of Pittsburgh. Work 

was also started to determine the washing characteristics of the 

Pocahontas No. 6 coal bed in the smokeless field of West Virginia. 

Low-volatile Pocahontas coals are of major importance in the manu- 

facture of metallurgical coke, and more attention is being given the 

lesser-known Pocahontas beds, such as No. 6, because Nos. 3 and 4 

seams are becoming depleted. , 
Progress continued on the extension of potential reserves of readily 

usable coking coals by the accumulation of data on the carbonizing 

properties of untested coals and coal blends. A brief résumé of the 

special studies by Bureau engineers on the carbonizing properties, 

plasticity, expansion, and oxidation of coal m the fiscal year ending 

July 1, 1948, is given in a report released in 1949.’ 
The research program of the Illinois Geological Survey on the use of 

Illinois coal in the production of metallurgical coke was actively pur- 

sued and has been extended to include investigation of the blending of 

2 Fieldner, A. C., and Gottlieb, Sidney, Annual Report of Research and Technologic Work on Coal, 

Fiscal Year 1948: Bureau of Mines Inf. Circ. 7518, 1949, 87 pp.
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inerts, especially char from Illinois coal. Comprehensive reports of | 
the work done on this subject by the Survey have been published.® 

The outstanding work initiated by E. J. Gardner and his associates 
for Inland Steel Co. in 1944 on the effect of coke quality on blast- 
furnace performance was continued in 1948.4 

The importance of properly sizing, screening, and preparing blast- 
furnace coke was established in studies made by Cromwell and Coving- 
ton at the Campbell plant of the Youngstown Sheet & Tube Co.5 

The American Iron and Steel Institute, in cooperation with the 
American Coke and Coal Chemicals Institute, is sponsoring research 
on the quality of coke currently being produced and its effect on blast- 
furnace operation. One of the main objectives of this work is to select 
or determine sampling and test procedures that will adequately identify 
essential coke properties. It is planned to correlate the results of 
these tests with those on the iron-smelting properties of the coke in 
the blast furnace. : | | 

The influence of blending anthrafines on the quality of commercially 
produced cokes was summarized.® | / | 

The Koppers Co. made studies on the expansion properties of coal, 
blends, and the correlation of plasticity with coking properties in its 
laboratories at Kearny, N. J.” The Russell movable-wall oven, , 
which provides reliable data. on the quality of the coke, was used in | 
determining expansion. The oven has been widely adopted by steel 
companies, and the Bureau of Mines uses a similar oven in its experi- 
mental work. : | 

| WORLD PRODUCTION 

Production of coke 1s a good barometer for measuring the industrial 
activity of a-country. Thus, the rise in production of coke in 1948 in 
virtually all countries of the world indicated that progress was being 
made in most countries in industrial production. Estimated world 
production in 1948 was 11 percent higher than in 1947, but it was 
13,910,000 tons (8 percent) below the record wartime output in 1943. 
The decrease in 1948 from the 1943 total may be attributed to the 
huge reduction in German output, which has been under control of the 
Allied Nations since the end of World War II. The United States 
continued to lead the world in coke production, supplying 42 percent 
of the estimated world total in 1948. German output increased sub- 
stantially over 1947 and equaled 12 percent of the total. Precise 
data on the production of coke in the Soviet Union are not available, 
but it is known that this country has substantial coal-carbonizing 
capacity and doubtless ranks second to the United States in metallur- 
gical coke production. Other important coke-producing countries in 
1948 were Great Britain, France, Czechoslovakia, Poland, Belgium, 
and Canada, which combined furnished 24 percent of the total. 

8 Reed, F. H., Jackman, H. W., Rees, O. W., Yoke, G. R., and Henline, P. W., Use of Illinois Coals for 
Production of Metallurgical Coke: Dlinois Geol. Surv. Bull. 71, 1947, 132 pp. 

Reed, F. H., Jackman, H. W., and Henline, P. W., The Use of Illinois Coals in the Production of Metal- 
lurgical Coke: Coal Technol., vol. 3, No. 4, November 1948, 12 pp. 

4 Gardner, E. J., Effect of Coke Quality on Blast-Furnace Iron Tonnage: Blast Furnace and Steel Plant, 
vol. 36, No. 6, June 1948, pp. 707-711. 

5’ Cromwell, D. M., and Covington, C. A., Proper Screening and Preparation of Blast-Furnace Coke: 
Blast Furnace and Steel Plant, vol. 36, No. 8, August 1948, pp. 965-971. 

6 Clendenin, J. D., and Kohlberg, J., The Blending of Anthrafines in Coke Production: Pennsylvania 
State College Min. Indus. Exper. Sta. Tech. Paper 136, 1948, 271 pp. 

7 Perch, Michael, and Russell, Chas. C., A Study of Coal Classification and Its Application to the Coking 
Properties of Coal: Min. Eng., vol. 1, No. 6, June 1949, pp. 205-214. _ °



TABLE 49.—Coke produced in the principal countries of the world, 1988 and 1941-48, in metric tons ! 2 e 

[Compiled by Helen L. Hunt] Oo 

Country 1938 1941 . 1942 1943 1944 1945 41946 1947 1948 

Australia: 
New South Wales-.....--.----..----------.- 1, 153, 670 1, 738, 864 1, 644, 897 1, 592, 325 1, 402, 310 1, 061, 822 1, 069, 192. 1, 323, 044 (3) 
Queensland ._.--.------.---- 2-2 31, 481 30, 991 22, 529 15, 304 - 14, 687 15, 903 13, 757 18,261} = (8) . 

Austria. _..---------- e+e (3) (3) (3) (3) 618, 949 69, 600 138, 000 319, 609 657,899 
Belgium. ....------------- ee 4, 398, 520 3, 662, 400 3, 588, 190 3, 497, 450 _ 1, 456, 240 1, 346, 610 2, 399, 778 43, 065, 705 3, 733, 858 
Brazil___--------------------.-------------- |e 21, 068 10, 267 19, 845 5 16, 000 5 20, 000 133, 542 182, 674 265, 753 
Bulgaria._..-.-.---_-------- ee 3, 923 (3) (3) (3) (3) (8) (3) (3) (3) . 
Canada. -..---------------- ee 1, 808, 588 2, 431, 942 | 2, 536, 165 2, 709, 354 3, 118, 481 3, 023, 248 2, 592, 357 2, 697, 070 3, 116, 221 
China___.-__------------------.--------- a eae. 6 11, 630 7 318, 445 7 388, 734 7 379, 822 | 7 302, 466 44,000 | 95, 910 109, 000 $92,600 = 
Czechoslovakia__.-.___-----....----.--..------ 2, 766, 000 3, 696, 000 3, 889, 000 4,280,000 | 4, 528, 000 1, 900, 557 2, 249, 859 3, 845, 000 §, 224,000 
France____---------------------------------- + 7, 636, 150 4, 892, 860 5, 008, 360 4, 989, 580 2, 908, 655 2, 730, 485 5, 150, 774 5,852,000 | - 6,155,000 & 

Saar__---------------------- ee 3, 107, 000 3, 264, 830 3, 241, 439 (3) (3) (3) 276, 484 1, 187, 387 1,967,000 & 
Germany... .-..---------------------------------| 40, 404, 082 | 8 47, 636,121 | 8 47,996,026 | 8 47,804,000 | 8 41, 596, 000 9 5, 338, 000 | 1° 10, 040, 000 16, 154, 000 918, 979,000 fF 
India___-_--_--------.-----.----- +e 1, 738, 178 2, 280, 507 2, 129, 182 1, 815, 534 1, 656, 578 (3) (3) (3) (3) > 
Indochina, French_______-.__..----.-.-.--_--_-- 3, 603 |..-------..--- 4,357 | 5, 293 2, 064 |_--.---_--_._.|-.------------|-------.------|-------------. © 
Italy..------------------------------ = 1, 739, 417 1, 833, 388 1, 668, 188 1,521,820 | . 546,140 39, 203 (3) 1, 626, 480 2,283,000 7 
Japan_._-.--..-.--------------------------------| 1 3,724,000 | 115,222,000 | 1 5, 842, 000 6, 192, 000 4, 944, 000 2, 400, 000 924, 000 1, 164, 000 1, 932, 000 Kd 
Korea........-------------------- ee 377, 937 399, 860 582, 918 851, 307 733, 216 69, 106 12 2 657 12 6, 644 | 210,971 3 
Mexico__..--.-------.----.-------- eee (3) (3) (3) ; (3) (3) 8) | (3) 530, 400 (8) > 
Netherlands __-.----.--- 2-22 ------- a 3, 158, 065 2, 256, 423 2, 048, 819 2, 163, 444 1, 575, 371 (3) 1, 241, 000 1, 527, 520 1,927,899 by 
New Caledonia__..._.....-__--.-------- ee 49, 875 99, 700 83, 661 (3) (3) (3) (3) (3) wennnennnneeee 
Norway--------------------------- ee (3) 89, 092 101, 226 110, 406 78, 558 |_-.-------..--|-.-.--.---.-.-|-------------- |e O 
Peru___--.---------- |e (3) (3) (3) (8) (3) wenn nnn nnn 1, 641 1,768 6 
Poland______.----.------------ + - ee e 2, 290, 925 2, 556, 382 3, 170, 076 3, 250, 344 4, 544, 211 1, 748, 239 3, 328, 000 4, 123, 000 4, 659, 000 bX 
Rumania_--------.--------- eee 86, 030 84, 741 86, 115 84, 212 49, 000 37, 000 51, 000 47, 000 (3) - 
Southern Rhodesia...__-.-...----.-------------- 47, 986 81, 016 71, 402 78, 566 79, 857 85, 103 85, 820 63, 689 (3) 
Spain-___----------- eee 571, 469 753, 108 814, 355 801, 122 862, 574 770, 714 783, 014 815, 644 832,493 
Sweden___--..------ 2 112, 107 (3) (3) 81, 617 $32,175 |_------.__._-_ 14, 592 (3) 80, 000 - 
Turkey _.-------------------..----- 85, 348 170, 696 178, 114 182, 974 208, 623 13 182, 281 13 221, 531 323, 029 337, 471 oo 
Union of South Africa_.........---.---. le 163, 315 226, 503 232, 498 240, 724 176, 524 208, 147 308, 149 (3) ©) 
U.S.S8. R. (estimate)... 20, 700, 000 (3) 14 6, 085, 000 14 7, 801, 000 11, 000, 000 13, 000, 000 14, 500, 000 (3) (3) 
United Kingdom ¥__._._.-_2-_2_--------_---.----| 18, 031, 396 14, 780, 211 15, 138, 701 14, 684, 421 14, 307, 360 14, 210, 170 14, 211, 085 14, 036, 730 15, 584, 175 
United States__._-----------.-----------------._| 29, 479, 553 59, 135, 960 64, 018, 735 65, 023, 091 67, 165, 627 61, 060, 636 53, 068, 078 66, 628, 606 67, 913, 244 

Total ....---------------------------------] 189, 645, 000 | 167, 638,000 | 171,556,000 | 174,410,000 | 167,510,000 | 112,690,000 | 115, 885,000 | 144, 300, 000 160, 500, 000 
mmm ener SS SSS SSS SSS SSD SSS SS ssl Sn sh rp See SS rvs SSS SS pn Sv Ss SSS SSS PFT . 

1 Excludes gas-house coke. 10 Revised; previous figure excluded French zone. 
2 Coke is also produced in New Zealand, but data are not available. 1! Preliminary data for fiscal year ended March 31 of year following that stated. 
3 Data not available; estimate by senior author of chapter included in total. 12 South Korea only. 
4 Revised; previous figure included gas-house coke. 13 Subject to revision. 
5 Estimate. 14 Production of Siberia and Urals only. 
6 Exports, — ; ; ; 163 In Great Britain production of gas-house coke is especially important: 10,770,130 
7 Areas designated as Free China during the period of Japanese occupation. tons in 1938, averaged 11,000,000 tons per year 1941-45, and increased 15 percent for 1946 
8 Includes Silesian production. and 1947, . 
9 Excludes French and Russian zones. .
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COAL-CHEMICAL MATERIALS | 

GENERAL SUMMARY 
The importance of coal-chemical materials cannot be adequately | 

measured by the volume of production or by the revenue derived from 
their sale. ‘The value of these materials to the industrial economy of 
the Nation is difficult to estimate because the various coal products 
enter many fields; the finished product of one industry may become 
the raw material for another in a chain of processes leading to the 
manufacture of the final commodity. The starting point in the 
creation of this wide variety of materials, so essential to the public 
welfare, is the carbonization of bituminous coal. The materials to 
grow our foods, clothe our bodies, and heal our ills are made from the 
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FIGURE 2.—Average yield of principal coal-chemical materials per net ton of coal carbonized in coke 
ovens, 1915-48. Yields of light oil and ammonium sulfate equivalent represent average for plants recover- 
ing these products. 

gases and vapors recovered from the hundreds of coke ovens scattered 
throughout our land. Coke-plant operators are placing more empha- 
sis on the recovery of basic products such as tar, light oil, and ammonia 
than ever before to meet rising demand and are processing them into 
benzol, toluol, xylol, creosote oil, naphthalene, pyridine, ammonium 
sulfate, and a host of other products. Although coke-oven gas is a 
potential source of chemical raw materials, such as hydrogen, methane, 
ethylene, etc., it is not being processed to any appreciable extent in 
this country, as virtually all of the production 1s used as industrial and 
domestic fuel. In spite of the emphasis being placed on the recovery 
of basic products, the relative yields of each has declined markedly in 
the past decade. For exampie, the yield of crude tar per ton of coal 
carbonized has dropped from 9.27 gallons in 1938 to 7.60 in 1948, a 

883326—50——30
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TABLE 50.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1948 ! 

[Exclusive of screenings or breeze] 
a 

. Sales 

| . Value On hand Product . Production Dec. 31 

Quantity A 
ver- Total age 

| ” . 
Tar____.--- -----------------------------gallons__| 738, 755, 106] 402, 407, 480 $41, 957, 748/$0. 104/32, 828, 763 
Tar derivatives: 

Creosote oil, distillate as such______._.do___- 24, 451, 530; 23,574,143] 4, 263,606) .181| 907, 351 
Creosote oil, in coal-tar solution.__._-__do____ 10, 533, 183 9, 464, 370} 1,643,720) .174| 675, 496 
Tar acid oil. .-..- 0 14, 553, 270) +14, 772, 782} 4,298,486} .291; 440,195 | 
Phenol____...-..---.---.---.-......pounds__ 8, 423, 440 8, 414,711] 967,571; .115) 219, 493 
Pitch of tar: 

Soft 2_..-.-----..--__-__.__..__net tons__ 388, 599 3, 304 101, 353/29. 862 10, 052 
Hard 3________2 ee _-0___. 248, 316)... J 572 

Other tar derivatives 4__._-____..--__-___--___|---.-------_.|------_---___| 2, 276, 559/__----_]_-----__ 

Ammonia: ° - - 
Sulfate: 

From coke-oven ammonia-_.____pounds_-| 1, 661, 365, 037/1, 665, 530, 716] 35, 561,991] . 021/47, 850, 209 
From purchased synthetic ammonia 

. pounds_- 61, 498,005) 60, 720,455} 1,600,154) .026| 877, 550 
Liquor (NH:3 content)_...._.-..-.-___.do___. 49, 505, 251| 46, 649,246; 1,617,277) .035} 992, 784 

~-------------|------------- |537, 179, 268] |e 
Sulfate equivalent of all forms 6____._.do_..-| 1, 859, 386, 0411, 852, 127, 700|__.._______}______|51, 821, 345 
NHs equivalent of all forms 6__._..._-.do-_.| 464, 846, 510} 463, 031, 925}__.__..____|______112, 955, 336 

Gas: 
Used under boilers, etc_._._.....M cubic feet__ 33, 152, 844| 4,086,099] .123)...___.___ 
Used in steel or allied plants_.__-.---.do___-||, 994. 852. 626 369, 457, 173) 57, 728, 546] .156/.----_____ 
Distributed through city mains.___.-.do____ “ove 169, 347, 914| 58, 229,890) .344)_--. WL 
Sold for industrial use._.__....___...._do___- 35, 852, 904| 5, 511,461) .154)/---._-_____ 

| 7994, 852, 626] 607, 810, 835/125, 555, 996| .207/_-.______- 
Crude light oil__..-..-.-.-.------...__--gallons__| 8 256, 089,065] 17, 642, 761| 2,058,469} .117| 3, 794,999 

Light-oil derivatives: 
Benzol: . 

Motor___...--.----.------_________..do____ 9, 014, 336 8, 552,175} 1,171,754] .187| 532,143 
All other grades_______-..-.--_--...do__..| 149, 998, 882} 149, 124, 484] 28, 758, 324] .193] 5, 696, 201 

. Toluol, crude and refined ______......_do___- 28, 448, 259] 28, 481,798] 6,825,957! .240/ 877, 502 
Xylol, crude and refined _____.._...___..do_...- 7, 285, 338 7, 265, 770} 1, 815, 895} .250] 408, 673 
Solvent napbtha____i..-..-__. 2. do__.. 5, 742, 697 5, 459, 112 958, 373} .176| 359, 583 
Other light-oil products 9__-___....--.-_@o___- 8, 061, 571 5, 525, 753 631, 815} .114| 346,979 

208, 551, 083} 204, 409, 092| 40,162,119] .196] 8, 221,081 ~ 
Naphthalene, crude__.....----_...-----pounds__| 105, 816,670) 102,827,490} 4, 545,867] .044/ 5,119, 129 
yridine: 

Crude bases (dry basis)..____..._.__gallons_. 416, 594 383, 824 392, 366} 1.022} 105,004 
Refined or 2°______...-..---..._. _._.pounds_. 1, 071, 089 1, 099, 574 747, 897, .680 15, 721 

Sodium phenolate__....__........______gallons__ 2, 043, 589 2, 079, 536 324,819! .156) 108, 493 
Sulfur... pounds_- 6, 844, 528 7, 644, 030 108, 752) .014) 1, 617, 866 
Other coal-chemical materials 10___...----- |e |e 541, 960]._____|---.._ ___ 

Value of all coal-chemical materials sold_._-___-_|______._______ waw-nennnnann 267, 126, 556) -----|---------- 

ce 

1Jncludes products of tar distillation conducted by coke-oven operators under same corporate name. 
* Softening point less than 110° F. Includes some medium pitch of tar reported by 2 producers. 
3 Softening point over 160° F. 
4 Cresols, cresylic acid, crude anthracene, fuel oil, pitch coke, road tar, tar paint, and refined tar. 
5 Excludes value of sulfate made from purchased synthetic ammonia. 
6 Excludes sulfate made from purchased synthetic ammonia. 
7 Includes gas used for heating ovens and gas wasted. 
§ Refined on premises to make derived products shown: 242,956,216 gallons. 
® Benzol still residue, dicyclopentadiene, orthoxylene, and vented vapors. 
10 Ammonium thiocyanate, cyanogen sludge, picolines, secondary oil, and sodium prussiate.
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decline of 18 percent; ammonium sulfate equivalent, from 23.36 
pounds to 19.52 (16 percent); crude light oil, from 2.99 gallons to 
2.73 (9 percent); and coke-oven gas, from 11.04 M cubic feet to 10.23 
(7 percent). These marked reductions in yield have been due to a 
number of factors, the principal ones being the deterioration in the 
quality of coal available to the coke-plant operators and the higher 
oven temperatures and shorter coking periods employed for maximum 
coke production since the beginning of World War IT. 

The market for coal chemicals in 1948 was unusually good, and 
prices on all commodities increased sharply. As a consequence, 
the gross receipt from the sale of coal-chemical materials was the 
highest on record, exceeding the 1947 total by $45,032,905 (20 per- 
cent). Although total realization from sales of all coke-oven products 
reached a new level because of the spectacular gains made by some. 
the percentage of revenue obtained by the sale of the coal-chemicai 
materials did not change from 1947 and was far below the proportion 
credited to them in 1929. In that year, the revenue obtained from 
the sales of coal-chemical materials was equivalent to 36 percent of 
the total value of all products, whereas in 1948 it was only 23 percent. 
Of the coal-chemical materials, surplus coke-oven gas supplied the 
greatest income in 1948, followed in order by tar (sold and used), 
light oil and derivatives, and ammonia and its compounds. Details 
on the value of coal-chemical materials and of coke (including breeze), 
on the basis of each ton of coke produced, are shown in table 52. 
Table 50 summarizes data on the production, sales, value, and stocks 
of the various coal-chemical materials at coke plants. | a | 

TABLE 51.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1946—48 . 

Quantity of coal -chemical Estimated (nen Be pn gating value Coal equivalent ° | 

veer | ga] se | me due) [7 | Pee 
(thou- gas duced | duced Coke Sur- Light forms 
sand | (billion (thou- | (thou- breeze plus Tar oil Total | Net tons | of coal 
net cubie | Sand | sand gas made 

tons) | feet) Ions) ions) coke 

1913_._.. 735 64) 115,145; 3,000} 14,700) 35,200) 17, 272 390! 67, 562) 2,600,000; 3.8 
1914_____ 667 61} 109,901} 8,464) 13,340) 33,550) 16,485) 1,100; 64,475) 2, 461, 000 4.8 
1918..._.| 1,999 158} 263, 299| 87, 562} 39,980! 86,900! 39,495) 11, 383) 177, 758] 6, 785, 000 8.0 
1937--._-| 3,884] 463] 603,053] 187,054| 77, 680/ 254,650] 90, 458| 24,317] 447, 105/17, 065, 000| 22.9 
1946._._.| 4,232 480| 596, 869) 206,914] 84,640! 264,000} 89,530} 26, 899] 465, 069/17, 751, 000 21.3 
1947_....) 5,474 593] 736, 174| 254, 978} 109, 480} 326,150) 110, 426} 33, 147) 579, 203/22, 107, 000 21.0 
1948-----] 5, 766| 608/738, 755| 256,089] 115, 320] 334, 400| 110, 813] 33, 292| 593, 825/22 665, 000/21. 1
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TABLE 52.—Value of coal-chemical materials and of coke, including breeze, per 
ton of coke produced in the United States, 1937 and 1945-48 | 

Product 1937 | 1945 | 1946 | 1947 | 1948 

Ammonia and its compounds_.._.-----------------------------| $0.326 | $0.356 | $0.361 | $0.423 | $0. 545 
Light oil and its derivatives (including naphthalene).-__---.-_| . 485 . 503 .467 | .566 . 685 
Surplus gas sold or used ___-----.._--------------.---.-------.-| 1.483 | 1.413 | 1.542] 1.678 1. 839 
Tar sold____.__.-___-_- +--+ -------- +--+]. 875 . 352 . 395 . 464 . 614 
Miscellaneous products. ..----.-.------------------------------|  . 066 . 148 154}. .196 . 229 

- 2.685 | 2.772 | 2.919 |. 3.327 3. 912 
Tar used, not sold___.-_-.._-._--..--.--.----------------------| «127 . 095 .071 .141 . 214 
Breeze produced_....--.---.-.----.----------------------------| 162} 1202] L217 | 1242] 293 

2.974 | 3.069] 3.207] 3.710] 4.419 
Value of coke produced____.__..---.---.----.------------------} 5.026 | 7.572 | 8.345 | 10.652 | 12.429 

Total value of coke and coal-chemical materials_______.._| 8.000 | 10.641 | 11.552 | 14.362 | 16.848 

_ COKE-OVEN GAS 

Coke-oven gas is an important product of coal carbonization. — 
Approximately 17 percent by weight of the coal charged into high- 
temperature slot-type ovens is recovered in the form of fuel gas. 
About one-third of the gas recovered is employed to heat the coke 
ovens, and the remainder (surplus gas) is used in allied metallurgical 
works, by neighboring industries, or is pumped through city mains 
for public consumption. The volume of gas produced in 1948 increased 
2 percent over that of 1947 because of the larger quantity of coal 
charged; but, due to a decline in yield, was 13,947,300 M cubic feet 

7 below the 1944 peak output. The increase over 1947 made available 
larger quantities of surplus gas, and the increases in manufacturing 
costs were reflected in higher prices; hence gross value increased by 
12 percent. The iron and steel industry is the largest consumer of 

_ coke-oven gas and in 1948 used about two-thirds of the surplus gas 
as boiler fuel or in metallurgical furnaces. Public utilities are the 
second-largest consumer and took about 28 percent of the total. 
Information on sales of surplus coke-oven gas for industrial purposes 
has been collected by the Bureau of Mines from coke producers since 
1922, and in 1948 such sales amounted to 6 percent of the total. 

| Unquestionably, however, a considerable part of the quantity sold to 
public utilities was used for industrial purposes, in addition to the 
amount specified above. Gas distribution through city mains brings 
higher prices than that sold or used by producers for industrial pur- 
poses; in 1948, the average unit value of this gas was the highest 
reported since 1925. 

Table 55 shows the distribution of surplus gas, by type of plant. 
Furnace plants produce and distribute by far the largest amount of 
coke-oven gas; however, merchant plants contribute the largest part 
of the gas distributed through city mains. Public utilities or city-gas 
plants, built primarily to supply gas, receive the largest unit value 
for their product.
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TABLE 53.—Coke-oven gas produced and sold in the United States in 1948, by 
States, in thousands of cubic feet 

eee Ree eee eer reece reer eer ee eee ener renee re rere eee eee eee 

Surplus sold or used 

. Used in 
State plants Produced | heating Value Wasted 

ovens | Quantity | A ; 
ver- 

Total “age 

Alabama.__..---------------.. 7| 85, 126, 822} 39, 030, 349] 44,381, 147| $4,842,365} $0.109| 1, 715, 326 
California_....--..-----------.. 1} 5,329, 088 407,006] 4, 791, 480 (4) (4) 130, 602 
Colorado.__-.-.-.------------. 1| 16,320, 574| 7,999,438} 8, 048, 210 (4) (4) 272, 926 
Ilinois__.......-----------.-.. 8} 51, 557,079) 18, 241,151) 32, 485, 115 4, 973, 259 . 153 830, 813 
Indiana. -___-_.-----------.--. 51115, 986, 479} 51, 564, 158] 60,911, 731} 14, 243, 656 . 2341 3, 510, 590 
Maryland ____---------------.- 1| 31, 211,900} 8, 825, 501} 21, 301, 267 (1) ti 1, 085, 132 
Massachusetts_..-----..------. 2| 15, 579, 042} 2, 224, 878] 13, 319, 240 (4) @ 34, 924 
Michigan..___-_-----------.--- 4| 40, 785, 418} 6, 342,229) 34, 404, 210 5, 441, 892 . 158 38, 979 
Minnesota__-__-------------L.- 3| 11, 772, 585| 5,417,508) 5, 943, 725 1, 610, 403 271 411, 352 
New Jersey. . ----------------- 2} 21, 403, 530| 5, 497, 759) 15, 905, 771 (4) (4) anna nee 
New York_.__.--------------- 8| 86, 772, 518) 23, 937, 577| 62, 238,956] 20, 754, 335 . 333 595, 985 
Ohio_____--_------..-.--.----.. 15]148, 216, 428| 65, 517, 700| 80, 326, 233} 13, 219, 327 . 165| 2, 372, 495 
Pennsylvania..---.----------- 13}246, 922, 693/105, 403, 436|140, 465, 683) 25, 325, 528 . 180} 1, 053, 574 
Tennessee...__--------.-----.-- 1} 3, 288, 247) 1,428,135) 1, 826, 232 (1) (4) 33, 880 
Texas_..--_-.----------.---.--- 2| 9, 743, 324] 3,600,476) 4, 529, 193]. (1) @) 1, 613, 655 
Utah._____- 2} 20, 359, 749] 5, 154, 637) 13, 657, 195 (4) () 1, 547, 917 
West Virginia__-..-.---.------ 5| 51, 734, 216| 14, 345, 068) 36, 419, 975 4,804, 404 - 132 969, 173 

Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin ___-.---..-..--.-.- 6! 32, 742,934! 5,718,810) 26, 855,472} 8, 678, 937 - 320 168, 652 

Undistributed-_-._........-_-__|_.--____]_---------.]-----------]|----------- 21, 661, 890 . 260)-----.---- 

Total 1948_._.--_._._____ 86/994, 852, 626/370, 655, 816/607, 810, 835| 125, 555,996)  . 207/16, 385, 975 : 

At merchant plants......---_| 31/191, 921,183] 45, 086, 718/144, 873, 565] 50, 670, 392 . 300] 1, 960, 900 
At furnace plants. ..--...-_--. 55/802, 931, 443/325, 569, 098/462, 937, 270! 74, 885, 604 . 162/14, 425, 075 

Total 1947..--_..-------. 86/971, 262, 280/366, 257, 800/592, 945, 300/2111, 067,399] % = 059, 180 
. 

1 Included with ‘“‘Undistributed.’’ 
2 Revised figure. 

TABLE 54.—Coke-oven gas and other kinds of gas used in heating ovens in 1948, 
| by States, in thousands of cubic feet ! 

a 

State | Coke-oven | Producer | Blue-water | Blast-fur- Other | Total coxe- 
gas gas gas nace gas gases 2 equivalent 

Alabama._....-...-..-..--..| 39, 030, 349 |_.-__-------|_------------|------------ 562,065 | 39, 592, 414 
. California__._.....-.---_-__ 407,006 |_-.---------}------------| 1, 858, 393 |------------ 2, 265, 399 
Colorado-._-__-------------- 7,999, 438 |_...-...-___]__------.---]------------]------------] _7, 999, 438 
Tllinois__...-._--.--.-...-.-- 18, 241,151 |_____.__-___|_--__-------| 15, 254, 867 | 2,745,348 | 36, 241, 366 
Indiana______.--------------| 51, 564,158 | 1,171,777 574, 162 |___...------ 91,227 | 53,401, 324 
Maryland______--_-.--.--.-. 8, 825, 501 |_--_..--_-__].---_-------] 4, 518, 559 |------------] 18, 339, 060 
Massachusetts - ....--------- 2,224,878 | 4,884,103 |__-._-__-___|.___--------|------------| _ 7, 108, 981 
Michigan _....-----------._. 6, 342, 229 |__.___-_____]__---.--__--| 9, 944,114 |------.--_..| 16, 286, 343 
Minnesota__-.--.---.------- 5, 417, 508 151, 062 118, 631 j._-_-..----- 171, 495 5, 858, 696 
New Jersey.....-------.---- 5, 497, 759 | 4,119,338 |_-----------|----------.-|------------ 9, 617, 097 
New York_.......---------- 23, 937, 577 | 11, 708, 836 1, 240, 702 694,430 |_.-....-----| 37, 581, 545 
Ohio..._--..---- 65, 517, 700 |----.------.|------------] 2, 936, 844 |__-....--..- 68, 454, 544 
Pennsylvania_._............| 105, 403, 436 1, 966,518 |_--._...--..| 1, 847, 387 678, 023 | 109, 895, 364 
Tennessee... .-..---------.-. 1, 428, 135 |...-.-------|_------------|----------~-]------.----- 1, 428, 135 
Texas... 3, 600, 476 |_-----------|------------}------------ 648, 187 4, 248, 663 
Utah... 5, 154, 687 |_---_------.|------------| 3, 041, 762 |------------ 8, 196, 399 
West Virginia_..._..._._._-. 14, 345, 068 |_--._------_|-------.----| 5, 607, 000 741,500 | 20, 693, 568 

Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin-_..--...... 5,718, 810 | 6,303,127 j_.--------.-]_----.-.----| 1,817,479 | 18, 839, 416 

Total__._.....-___-___| 370, 655, 816 | 30, 304, 761 1, 933, 495 | 45, 698, 356 7, 455, 324 | 456, 047, 752 

At merchant plants________- 45, 086, 718 | 29, 947, 779 1, 814, 864 |___._.______.| 6, 503, 338 83, 352, 699 
At furnace plants__.-.......| 325, 569, 098 356, 982 118, 631 | 45, 698, 356 951, 986 | 372, 695, 053 

a es 

1 Adjusted to an equivalent of 550 B. t. u. per cubic foot. 
2 Butane-air, natural, oil. propane-air, and spillage gases



TABLE 55.—Production and disposal of coke-oven gas in the United States by types of plants, 1984 and 1948 | P= 

1934 1948 
eee 

Furnace Merchant Public util- Total Furnace Merchant | Public util- Total 
plants plants ity plants plants plants ity plants 

Number of plants__-_-----.--.--.-.-----.-------- eee 4] 19 23 83 55 19 12 86 Production _.---------..--..--._..___.__.__.-_.._M eubice feet__ 307, 009, 252 | 127,343, 865 59, 228, 634 | 493, 581, 751 802, 931, 443 137, 376, 560 54, 544, 623 994, 852, 626 Percent of total_---_--..---- 2 eee 62. 2 25.8 | - 12.0 100.0 80. 7 13.8 5.5 100. 0 Used in heating ovens_---.---.-----------.---...M cubic feet__| 128, 290, 937 41, 932, 577 5, 645,009 | 175,868,523 | 325, 569, 098 41, 388, 458 3, 698, 260 370, 655, 816 Percent of total.-.-._-_--.---.-- 2 72.9 23.8 3.3 100. 0 87.8 11.2 1.0 100. 0 . Disposal of surplus: 
< Used under boilers: 
i M cubic feet _---._-----------~------------------------| 20, 427, 480 8, 776, 805 119, 721 29, 324, 006 26, 458, 030 6, 489, 149 205, 665 33,152,844 12 Percent of total ----.-------.-2. 22 69. 7 29.9 0.4 100. 0 29. 8 19.6 0. 6 100.0 & Value__---------.--------------------------------------| $2,313, 092 $546, 059 $14, 422 $2, 878, 573 $3, 442, 426 $610, 694 $32, 979 $4, 086,099 Fd Average per M cubic feet_........_---._---__-______ $0. 113 $0. 062 $0. 120 $0. 098 $0. 130 $0. 094 $0. 160 $0.123 > Used in steel or allied plants: 
i M cubic feet. __---_---------_------------------------..| 118, 974, 642 722, 242 19,575 | 119,716,459 | 362, 348, 540 7, 108, 633 |----..--------| 369,457,173 ® Percent of total_-__-.-----.--- oe 99. 4 0.6 (” 100. 0 98. 1 1.9 |----.--------- 100. 0 Kd Value_.--------------.-----~---------------------.-----| $10, 920, 087 $70, 861 10,916 | $11,001,864 | $56, 967, 428 $761,118 |..--..-----.--} $57, 728, 546 = Average per M cubic feet___.........------.--______ $0. 092 $0. 098 $0. 558 $0. 092 $0. 157 $0. 107 |-.-.._---.--.- $0. 156 Distributed through city mains: 

by M cubic feet. __ ---.-----_--..--------------------------| 27, 628, 948 66, 004, 924 50, 674,277 | 144, 308, 149 58, 609, 888 62, 821, 564 47, 916, 462 169, 347,914 Percent of total_-...-----222- ee 19.1 45.7 35. 2 100. 0 34. 6 37.1 28. 3 100. 0 oO Value__--------------- +e eee $6, 152, 703 | $18,595,593 | $18,177,279 | $42, 925,575 | $12,363,770 | $26, 709, 043 $19, 157, 077 $58, 229, 890 oO Average per M cubic feet...-...--..-..--____-__-__. $0. 223 $0. 282 $0. 359 $0. 297 $0. 211. $0. 425 $0. 400 $0. 344 by Sold for industrial use: 
“ M cubic feet... .---.----.---- eee 7, 222, 527 7, 441, 348 1, 558, 873 16, 222, 743 15, 520, 812 18, 240, 631 2, 091, 461 35, 852, 904 Percent of total_----_--.-----.--.-_.--_--_-_e 44, 5 45.9 9.6 100. 0 43.3 50.9 | 5.8 100.0 Value__--_.------------- $1, 131, 838 $863, 584 — $462, 405 $2, 457, 827 $2, 111, 980 $2, 448, 762 $950, 719 $5, 511, 461 me Average per M cubic feet___--._..---_.---._-___-__ $0. 157 $0. 116 $0. 297 $0. 152 $0. 136 $0. 134 $0. 455 $0. 154 oo Wasted _ _--_.-------.--__-__-_-_____._____._..-.__M cubic feet... 4, 464, 718 2, 465, 974 1, 211, 179 8, 141, 871 14, 425, 075 1, 328, 125 632, 775 16, 385, 975 Percent of total..--..--.----_---_ 54.8 30.3 14.9 100. 0 88. 0 8.1 3.9 100. 0 

ne 
. 

1 Less than 0.05 percent.



TABLE 56.—Disposal of surplus coke-oven gas in the United States in 1948, by States, in thousands of cubic feet 

Used by producer— , Sold 

State Under boilers In steel or allied plants Distributed through city mains For industrial purposes. 
a . a 

Value | . Value Value. Value 

Quantity A Quantity A Quantity A Quantity A 
ver- ver- ver- ver- | Total age Total age Total age Total age 

, Q 
Alabama._____._.----._----------------- 8, 638, 814 $867, 780 | $0. 100 26, 944, 613 | $3, 038, 084 | $0. 113 7, 144, 682 $771, 792 | $0. 108 1, 653, 038 $164, 709 $0.100 © 
California.........-.-2-2.2------- ee 30, 600 (4) (1) 4, 760, 880 (1) Q) || eee fee fe} 
Colorado___.-.--.-.-------.--_--._--_ |---| 8, 048, 210 (4) QQ) [ewe f fee} 
Mlinois___._--...------------------------ 4, 668, 669 544, 451 117 7, 259, 790 (4) (4) 19, 706, 889 2, 736, 381 . 139 849, 767 (4) (4) 
Indiana-__..----.--.-.--.-------__--....| 2, 434, 398 361, 698 . 149 47, 836, 556 () (2) 8, 604, 771 4, 271, 440 . 496 2, 036, 006 (4) (1) > 
Maryland-_._-__-_-------------------..--|---.--.-____|------------|.-------| 18, 71, 477 (1) (1) 7, 589, 790 (1) Q) Jol 
Massachusetts__..._-.------------------- 3, 274 (2) (@) fie |------------|-------.] 18, 208, 681 ¢) (2) 112, 285 (1) (2) o 

, Michigan________--.---_--._---_--..-.-._| 2, 622, 183 (4) (1) 29, 724, 956 4, 472, 742 . 150 j----_--------_|-----------_]-------.] 2, 057, 071 (4) (1) 
Minnesota__.._..._.-_---------------___- 191, 195 12,901 | .067 2, 074, 273 (1) (t) 2, 925, 117 (1) (1) 753, 140 (1) (1) Q 
New Jersey..__....---.-.----.----------_|------------|------------}------ 325 (1) (1) 15, 905, 446 (1) Q) Jupp OO 
New York...-....---.---.--------_._-__| 1, 506, 800 244, 245 - 162 17, 951, 360 (4) ¢3) 42, 087, 069 | 16, 657, 553 . 396 693, 727 (1) (1) > 
Ohio. = ----------------------------------| 5, 766, 249 931, 672 . 162 58, 666, 810 9, 508, 151 . 162 4, 270, 917 1, 185, 154 . 266 | 11, 622, 257 1, 644, 350 . 141 
Pennsylvania--..--....-....--------.__._| 3, 511, 804 (2) (4) 106, 204, 698 | 15, 366, 983 «145 23, 875, 295 8, 698, 328 . 364 6, 873, 886 (2) (4) OQ 
‘Tennessee.__......--..----___-___-._____ 206, 950 (4) (4) ----------- | -eefeee 1, 619, 282 (4) (2) wan nen eee - |e | Hr 
Texas. ._---.--.----.---.---.---._...____| 1, 546, 896 (4) (1) 2,982, 297 (4) @) [ieee Jef ty 
Utah.._.-__----------------------------- 195, 890 (1) (2) 13, 003, 718 (2) (2) 320, 746 (2) (2) 136, 841 (1) (2) 
West Virginia... ...-..--------..-------.} 1, 085, 961 105, 212 . 102 30, 287,210 | 4,172, 086 ~ 138 |--------------]---.-------_|----....]| 5, 096, 804 527, 106 . 103 < 
Connecticut, Kentucky, Missouri, o 
Rhode Island, and Wisconsin _________ 793, 161 126, 095 159 jee} 22, 094, 229 8, 110, 497 . 367 | 3, 968, 082 442, 345 -111 > 

Undistributed__.-..--__--.---__--- |e 892, 045 ~110 |_-----.--___-__| 21, 170, 500 178 |__.---.--__-._| 15, 848, 745 .88l j_..---.--...| 2, 732, 951 -2020 St 
a | a | | i | i | ee |e | a |e ae eg | ere TH 

Total 1948____-_..._...._._.._.____| 33, 152, 844 4, 086, 099 -123 | 369, 457, 173 57, 728, 546 .156 | 169, 847, 914 | 58, 229, 890 . 344 | 35, 852,904 | 5, 511, 461 . 154 

At merchant plants........._........._.| 6, 694, 814 643, 673 . 096 7, 108, 633 761, 118 . 107 110, 738, 026 | 45, 866, 120 . 414 | 20, 332,092 | 3,399, 481 . 167 | 
At furnace plants--_...-.....--.--.--_.__] 26, 458, 030 | 3, 442, 426 .130 | 362, 348, 540 | 56, 967, 428 . 157 58, 609, 888 | 12, 363, 770 211 | 15, 520, 812 2, 111, 980 . 186 

Total 1947_.-_._--.---.--_.....____| 37, 957, 353 4, 477, 300 - 118 | 2 348, 236, 552 |? 48,508, 482 . 139 | 2167, 951, 871 |? 53,027, 045 2,316 | 38, 799, 524 | 2 5, 054, 572 2,130 . 

rr re en ener enn eeerseeerancecanennpignre | nese eer gene 

1 Included with ‘‘Undistributed.”’ . 
2 Revised figure. 
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CRUDE COAL TAR 

Production of crude coal tar increased slightly over 1947 but was 
about 29,052,065 gallons (4 percent) less than the record output in 
1944. The yield of tar per ton of coal charged began to decline at 
the beginning of World War II and in 1948 was the lowest since 1918. 
The yield varies greatly from plant to plant, depending upon the kind 
of coal used, the temperature of oven operation, the completeness of 
tar recovery, and other factors. In modern plants using selected 
grades of coal for oven-coke manufacture, the tar yield is 6 to 8 gallons 

| per ton of coal carbonized. There are, of course, a few plants where 
considerably higher yields are obtained, especially in- the Western 
States where the practice is to use a larger proportion of high-volatile 
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FIGURE 3.—Trend in disposal of coke-oven tar in the United States, 1929-48, 

coals in their coal mixes. Details on production, quantities used by 
producers, and sales, by States, are shown in table 57. As indicated | 
in this table, the operators of merchant or nonfurnace plants generally 
sell all tar produced. At plants integrated with iron ana steel works 
more than half of the crude tar recovered is used by the producers. 
A number of furnace plants process a portion or all of their tar output 
to make tar products, while others use the tar advantageously in 
integrated open-hearth or other metallurgical operations. The 
quantity of tar processed by producers declined slightly from 1947, 
but the amount used as fuel increased. Sales of tar declined in 

: quantity but increased sharply in value owing to an increase of 3 
cents in the average price per gallon. Most of the coke-oven tar 
sold is shipped to tar distillers for refining into a number of tar products. 
Coke-oven tar comprises about 75 percent of the total processed in 
the United States; the remainder is made up of low-temperature coal 
tar, retort coal tar, water-gas tar, and oil-gas tar.



TABLE 57.—Coke-oven tar produced, used by producer, and sold in the United States in 1948, by States, in gallons 

| Produced Used by producer— Sold— 

Total 

State _ | On hand 
Per ton ‘ As fuel In open ‘ 

Total of coal For refining under hearth or | Other- | For use as | * or refining Value Dec. 31 
coked Pping | boilers allied wise fuel we [ plants products Quantity 

Total Average 

Alabama._...--..---.-...-..---.--| 66, 369, 414 7. 89 2, 097, 723 855, 642 28, 188, 006 189, 902 |_....--.__.-| 35, 863, 209 | 35, 863, 209 | $3, 710, 225 $0. 103 2, 933, 132 O 
California._........-2--.-- Lee 4, 772, 020 9. 89 4, 715, 983 |..-.-. | -e|  fee[ | 342, 241 ras) 
Colorado._-_--------------.--...-| 18, 483, 589 9, 54 8, 048, 450 |_---__.___- 5, 447, 806 |_-.._-.----|_.---.---__-. 68, 313 68, 313 (?) (2) 162, 007 bt 
Illinois_..........-...__...--.____| 33, 706, 773 6.45 |... ee 23,000 j_..--__--.---| 189,453 | 7,261,217 | 26,183,350 | 33, 444, 567 | 3, 468, 801 .104 | 1, 561, 610 tH , 
Indiana. -._-------_-----_-_._____| 65, 382, 602 5. 50 13, 499, 894 |_.-.__-....| 12, 353, 924 | 1, 299, 987 22, 837 39, 060, 884 | 39, 083, 721 4, 226, 274 | . 108 2, 866, 218 
Maryland. ..-.-.-.-.--..-.-.---..| 22, 363, 918 7.44 |_--- ee }_----.----} 1, 991, 564 {_-.--_-|_u_____-___-_| 19, 783, 929 | 19, 783, 929 (2) (2) 2, 637, 933 
Massachusetts.._...-..-----------| _9, 987, 510 6.76 |_--------.---|-..-.----_. |e] ee 452, 433 8, 344, 644 .8, 797, 077 (2) (2) _ 1, 314, 342 B . 
Michigan.___..-..-..-.....---..-.| 27, 863, 786 6.97 |---------.---].---.------| 8, 294, 992 |_-..__._.-_|_---__--..__] 19, 055, 793 | 19, 055, 793 | 2, 049, 403 .108 | 1, 910, 525 o 
Minnesota_...----.---- ee 6, 683, 443 5.67 [------- ee} 1, 988, 744 |_---_---L__}_e 4, 743, 334 4, 743, 334 (2) (2) 731, 282 
New Jersey. -.---.-..-..--.....--| 14, 707, 451 7.52 |_-._-.----~-| |e |e fe _--___-] 14, 933, 959 14, 933, 959 (2) (2) 434,041 6 
New York.....-..---_.-..---___-| 63, 470, 535 | 7.74 | 16, 786, 647 |__..__-___.]----__--____. 100 | 2,678,440 | 42,190,012 | 44, 868,452 | 4, 750, 697 .106 | 3,450,971 6 
Ohio-._----.--------------------- 99, 310, 429 6. 64 2, 604, 200 560, 701 27, 226, 085 543, 594 4, 382, 874 63, 148, 712 67, 526, 586 7, 568, 408 -112 | 4,683,975 
Pennsylvania_........__...______| 215, 140, 091 8.88 | 146, 482,182 |_........_.| 39, 562, 970 118, 438 155, 093 29, 512, 401 29, 667, 494 2, 859, 021 . 096 7,221,142 [A 
Tennessee._._-.--..-.-----...--_-| 2, 512, 651 7.34 |__| ee |e [-- [ee ----| 2, 508, 969 2, 508, 969 (2) (2) 38, 203 
Texas... e_| 5, 947, 484 6.55 |_-------...--|_----.-----|__--__------.|_-----.__--|----------.] 5, 804, 047 5, 804, 047 (2) (2) 418,817 © 
Utah__..__.-------------------~--| 17, 967, 221 | 10.32 |_----_---..--|-----_-----| 10, 640, 163 [----_--__-_]_---_-------|_7, 564, 433 7, 564, 433 (2) (2) 639,372 i 
West Virginia_..-------.-.----..-] 47, 179, 215 9.96 |... e |e 587, 599 |__-..-.__-.| 19, 724, 483 | 26,925,109 | 46,649,592 | 5,612, 420 . 120 665,563 ES 
Connecticut, Kentucky, Missouri, i 

Rhode Island, and Wisconsin...| 21, 906, 974 WAL Jonne | 330 |_---..-.----] 22,044,005 | 22,044,005 | 1, 924, 265 087 | 817,389 —y 
Undistributed._....,-..-..-.--__|__---.--~-_--- |---| ||| LLL] 5, 788, 234 .090 |_-----__--- ° 

Total 1948........._________] 738, 755, 106 7.60 | 194, 234, 529 | 1, 489, 343 | 136, 281, 853 | 2,341, 804 | 34, 677,377 | 367, 730,103 | 402, 407, 480 | 41, 957, 748 -.104 | 32, 828, 763 CF 

At merchant plants_..__.....____] 142, 782, 604 7. 65 2, 097, 723 |...---....-|----- 3, 268 452, 433 | 139, 204, 291 | 139, 656, 724 | 13, 404, 291 . 096 5, 874, 420 
At furnace plants......-...-...__| 595, 972,502 | 7.59 | 192, 136, 806 | 1, 439, 343 | 136, 281, 853 | 2,338, 536 | 34,224,944 | 228 525, 812 | 262, 750, 756 | 28, 553, 457 109 | 26, 954, 343 

Total 1947__._..._..........]| 736, 174, 480 7.78 | 200, 473, 652 865, 913 | 120, 682,190 | 2, 229, 529 | 32, 075, 780 | 375, 897, 345 | 407, 973,125 | 30, 981, 953 .076 | 30, 778, 666 

1 Comprises 27,613,138 gallons sold to affiliated companies and 7,064,239 gallons to other purchasers. | 
2 Included with “‘ Undistributed.”’ 

pa. 
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The principal commercial tar products produced at coke plants are | 
creosote oil and tar-acid oil. Creosote oil, a tar derivative used in the 
United States mainly for wood preservation, usually brings in about 
50 percent of the revenue obtained by coke-plant operators from the 
sale of tar derivatives. Although the quantity of creosote oil pro- 
duced (distillate, as such and in coal-tar solution) in 1948 decreased 
14 percent from 1947, receipts from sales did not decline proportionately 
because the unit price increased 12 percent. Tar-acid-oil sales 
increased 14 percent in quantity and 85 percent in value, while sales 
of phenol reached almost a million dollars. Details on the production 
and sale of cresols, eresylic acid, anthracene, and other derivatives 
cannot be disclosed, as less than three producers reported these 
products to the Bureau. Virtually all of the pitch output; which 
decreased 3 percent from 1947, was used by the producers. The 
soft- or medium-melting-point pitches are cut back (usually with 
virgin tar) to the desired viscosity and used as metallurgical fuel. 
The hard pitch produced at several plants is pulverized and mixed 

_ with the coal charged into the ovens to improve the quality of the coke. 

COKE-OVEN AMMONIA | 

All but 5 of the 86 active coke plants recovered ammonia in 1948; 
64 converted the ammonia to ammonium sulfate, and 19 recovered it as 

: ammonia liquor (2 plants produced both sulfate and liquor). In 
addition, purchased synthetic anhydrous ammonia was converted 
into sulfate at five coke plants in 1948. Data on production and sales 
of sulfate from purchased synthetic ammonia are shown separately in 
table 50 to avoid distorting the Bureau’s series on coke-oven sulfate. 
The total production of coke-oven ammonia (NH; equivalent of all 
forms) in 1948 advanced 2 percent over the 1947 output but was 
7,605,039 pounds lower than the record established in 1944 because 

_ of the decline in yield per ton of coal carbonized. An extremely 
heavy demand existed for nitrogenous materials for industrial and 
agricultural purposes in the United States as well as abroad; as a con- 
sequence, stocks of sulfate and liquor at the end of the year were 17 
and 46 percent lower, respectively, than at the beginning of the year. 
Two laws were in force during 1948 which limited exports of chemical 
nitrogen and regulated distribution in the United States. Nitrogenous 
fertilizer materials for export purposes were controlled by the Second 
Decontrol Act, as extended by Public Law 606. ‘To alleviate shortages 
of nitrogenous fertilizers in the United States, the Congress passed 
section 205 of Public Law 793, which provided that a portion of the 
anhydrous ammonia produced in plants operated by or for the Depart- 
ment of the Army be distributed to converters for the manufacture 
of nitrogenous fertilizer materials for use in the United States. 

Prices of sulfate increased greatly in 1948 and reached the highest 
average unit level in 22 years, while the average price of the liquor 
(NH; content) was the highest since 1943. Data on the production 
and sales of coke-oven ammonia by States are given in table 58.



TABLE 58.—Coke-oven ammonia produced and sold in the United States in 1948, by States, in pounds | 

Sulfate equivalent ~ Produced as— Sold as On hand Dee. 31 

State Active ; 
plants Per ton Liquor Sulfate Liquor (NH: content) Liquor 

Quantity | of coal Sulfate (NH; 0 |[-———— | ———_|_ Sulfate (NH3 

coked content) Quantity Value Quantity Value content) 

. Alabama......---..-----.-.---.-------------- 7 | 192, 858, 634 | 22.93 186, 195, 626 | 1, 665, 752 | 186, 068, 966 $4, 015, 884 | 1, 675, 568 (4) 5, 001, 716 18,812 
California......-..-.-.-.--------...---------- 1 12, 994, 680 | 26.94 12, 994, 680 |--.-------.. 12, 870, 480 C3 wewnnne nnn |e eee 70, 000 |----..---. 
Colorado.....---.-------.------------.----_- 1 30, 181,982 | 21.32 80, 181, 982 |--.--...--- 28, 303, 342 1) woe nee nnn |e eee--e---| 2, 380, 820 |--.-.----- O 
Illinois__..-.....----------------------------- 6 | 84,467,456 | 18.52] 84,467,456 |____________] 86,211,866 | 1, 780,893 |.---___--___|__-__-__-} 1,405, 192 |....__--. 
Indiana......----.----.-------.-----------.-- 5 | 193,073,695 | 16.25 | 170,907,539 | 5, 541,539 | 172,114,564 | 3,602,430 | 5,995, 989 $196, 009 | 7, 472, 229 128, 728 rs 
Maryland_-_.-.---_---.--------.---...-----.-- ] 62,192,745 | 20.69 62, 192, 745 |-..----.---- 61, 175, 430 (4) waweennee---|----------s.| 1, 277,356 |--.--.---- ts 
Massachusetts... .-.-.---.--------.----.--._- 2 21, 357, 840 14, 90 21, 314, 800 10, 760 21, 768, 600 (1) 17, 480 Q) 428, 400 |..---.---- 
Michigan-_....--.------.------.------- a8 4 78, 569, 731 19. 64 27, 715, 091 | 12, 713, 660 27, 669, 490 () 10, 741, 495 (1) 103, 157 280, 547 
Minnesota. -...-..---.-----.-...--------- + 3 18, 913, 850 16. 05 18, 913, 850 |.-...--_--.- 19, 092, 274 406, 231 |-.-.--------]--.--------- 715, 134 |.......-.. B 
NewJersey-...-----..-----------.--- eee 2 35, 992, 003 18. 40 35, 992, 003 |---_-.-.---- 35, 772, 797 (4) wnouue eee |-------~----| 1, 748, 863 |----e- ct 
New York........-.------------------------- 8 153, 670, 105 18. 73 125, 782, 461 6, 971, 911 128, 203,755 | 2, 750, 245 6, 672, 211 229, 963 | .4, 191, 604 135, 997 
Ohio.......-..--..----------------------- 28 15 | 264, 364, 594 17.67 | 213, 266,394 | 12, 774,550 | 209, 647,407 | 4,410,835 | 11, 516, 583 405,194 | 8, 289, 947 220,318 «4 
Pennsylvania__...--._---.----.---.---.---._- 13 507, 835, 733 20. 96 505, 811, 437 506, 074 518, 693, 613 | 10, 952, 947 519, 576 () 9, 595, 814 24,862 6 
Tennessee... .....---.--------.----- ee 1 7,316,989 | 21.37 7,316, 989 |----------. 7,171, 777 (4) we ween naw n nn |e eee - eee 304, 949 |--.--.---- > 
Texas.....--..---.-----.-------- 2 --e 2 19, 755, 820 | 21.76 19, 755, 820 |--..-.-.--.. 19, 779, 280 () wana e eee] eee 200, 700 j---.---.-. Et 
Utah. .....--------- ee 2 45, 102,057 | 25.90 45, 102, 057 |..----._---- 43, 973, 375 (1) wo---------}-..-----.--.| 2,036, 802 |-.-------- 
West Virginia..-........-..------.----.----_. 3 74, 577,055 | 21.37 74, 577,055 |.----.---~-. 73, 036, 700 | 1,614,381 |---.--------]--.--.-----.] 2,341, 246 J--------.. =O 
Connecticut, Kentucky, Missouri, Rhode to 

Island, and Wisconsin.......--...-.-.-...- 5 56, 211,072 | 18.47 18, 927,052 | $, 821, 005 18, 977, 000 398, 239 | 9, 510, 344 319,524 |. 286, 280 183,525 
Undistributed -........--..---_-.--.---..--.-|--------|-------------.|-~------|--------~-----|----------- |---| 5, 629, 906 }------------ 466, 587 |--.----.--..|---------. < 

| eee ee ee eet |_|] eee CU 
Total 1948_.....-2 22 81 |1, 859, 386, 041 19. 52 |1, 661, 365, 037 | 49, 505, 251 {1, 665, 530, 716 | 35, 561, 991 | 46, 649, 246 1,617, 277 | 47, 850, 209 992, 784 2 

At merchant plants_....--.....-.-...------.- 27 | 325, 628, 097 18. 87 195, 150, 049 | 32, 619, 512 197, 250, 756 | 4,278, 254 | 35, 753, 431 1, 225, 984 5, 258, 031 856, 266 OF 
At furnace plants_..-.--...--...----...---.- 54 |1, 533, 757, 944 19. 67 |1, 466, 214, 988 | 16, 885, 739 |1, 468, 279, 960 | 31, 283, 737 | 10, 895, 815 391, 298 | 42, 597, 178 136, 518 

Total 1947.._..------------------------ 82 |1, 824, 622, 871 | 19.66 |1, 618, 879, 699 | 51,435, 793 |1, 624, 498, 995 | 26, 724, 821 | 47,238,610 | 1,471,300 | 57,435, 750 | 1, 822, 645 

1Included with ‘‘ Undistributed.”’ 

ame 
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CRUDE LIGHT OIL AND DERIVATIVES 

Crude light oil is the basic raw material from which benzol, toluol, 
xylol, etc., are made. These hydrocarbons are of vital importance; 
and, although toluol and xylol are recovered in larger quantities from 
petroleum-refining processes, coal carbonization remains the principal 
source of benzol. The yield of crude light oil per ton of coal carbon- 
ized, as is the case with tar and ammonia, varies widely from plant 
to plant. There has been a gradual decline in yield inkthe past few 
years, and the yield in 1948 was the lowest since 1923. Production, 
although increasing over 1947, fell considerably short of equaling the 
wartime peak of 1944. Most of the crude light oil produced at coke 
plants is refined by the operators in adjacent facilities, and only about 
5 percent of the annual output is sold to tar refiners for processing. 
In refining crude light oil, over 60 percent of the total quantity charged 
into the stills is recovered as pure benzol. In the years immediately 
preceding World War JI, the demand for pure benzol was not large 
enough to absorb all that could be recovered from the available light 
oil. Consequently, the light oil was refined only into “motor benzol.”’ 
Requirements for pure benzol increased rapidly during World War II, 
and the refining process was altered to produce the purer grades. 
This practice has continued, with every indication that it will con- 
tinue in the future. Pure benzol is converted into about six chief 
derivatives, such as phenol, aniline, styrene, etc. These materials 
are the basis for many secondary and tertiary derivatives, namely, 
synthetic rubber, nylon, plastics, and some explosives. The demand 
for pure benzol influenced prices; the average unit value increased 
2.9 cents per gallon (18 percent) over 1947, and the total realization 
from this product represented 72 percent of the total revenue obtained 
by coke-plant operators from the sale of all light-oil derivatives. 
Toluol production increased more than 2 million gallons (8 percent) 
over 1947. Production of xylol and solvent naphtha increased slightly, 
indicating a good demand for these aromatic solvents. Prices on 
toluol, xylol, and solvent naphtha advanced substantially over 1947 

| but were still below wartime levels.
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TABLE 59.—Coke-oven crude light oil produced in the United States and derived 
products obtained and sold in 1948, by States, in gallons 

ee 

Produced Derived products 

Ac. | | Refined | _ — 
State tive Per ton| 00 prem- Sold 2 Qn hand 

plants er ton) ses! ee. Total of coal Produced |————+-_-—- 

coked Quantity | Value 

Alabama. .__...-_--_--_ 7| 23, 210, 383 2. 76| 22, 965, 327| 19, 750, 054} 18, 731, 681/$3, 639, 775] 292, 355 
California___.....__-._- 1} 1, 806, 935 3.75} 1,805,057; 1,505,025] 1, 369, 115 (3) 16, 087 
Colorado_.._...-__---.- 1} 4, 348, 276 3.08} 4,347,809] 3,814,043) 3, 653, 814 (3) 48, 308 
Tilinois. --...--.--_____- 7| 12, 829, 663 2.50) 9, 583, 553} 8, 083, 306] 8, 105, 273] 1, 609, 212} 170, 842 
Indiana_-_..-----..-.... 5| 26, 690, 468 2. 25) 27, 496, 005) 24, 056, 956} 24, 163, 684) 4, 795, 562} 339, 256 
Maryland_.____._______- 1} 11, 688, 811 3. 89} 11, 601, 989) 10, 208, 509] 10, 190, 500 (3) 146, 084 
Michigan ____._-___-___._ 4| 10, 460, 031 2.61} 5,359,936; 4,617,732} 4, 363, 922 (3) 195, 111 
New York___.-_--__-_-- 8} 20, 847, 657 2. 54} 30, 139, 891) 25, 927, 984) 26, 523, 848] 5, 237,647! 274, 391 
Ohio__---___ 15] 38, 664, 860 2. 58) 34, 534, 509) 26, 865, 877] 26, 516, 784] 5,184, 467| 471, 442 
Pennsylvania__...______ 13] 73, 761, 456 3.04} 70, 998, 464) 63, 511, 275} 62, 805, 400/12, 226, 403/1, 284, 429 
Tennessee__....---__._. 1 883, 942 2. 58 880, 623 811, 728 275, 063 (3) 8, 541 
Texas_._.--.-----_--__e 2| 2,384, 858 2. 63) 2,382,358] 2,015,144] 2, 086, 275 (3) 62, 605 
Utah______--_----_ 2| 6, 139, 400 3. 53] 6, 060, 754] 4,806,180} 5, 033, 351 (3) 95, 436 
West Virginia___________ 5| 18, 878, 593 2.93) 11, 435, 462) 9, 645, 510] 7, 490, 387] 1, 555, 381) 112, 745 
Connecticut, Keutucky, 
Massachusetts, Minne- 

'sota, Missouri, New . 
Jersey, and Wisconsin_ 7| 8, 493, 732 1.92} 3,364,479] 2,931,760} 3,099, 995 604, 805) 277, 367 

Undistributed____-.._.j_----__|_------ |e} 5, 808, 867)_..-____. 

Total 1948.__..._.. 79) 256, 089, 065 2. 73/242, 956, 216/208, 551, 083/204, 409, 092/40, 162, 119]3, 794, 999 | 

At merchant plants_-__. 26) 34, 905, 294 2.16] 29, 918, 871] 26, 580,019] 25, 030, 165! 4, 809, 629/1, 004, 468 
At furnace plants_.____. 53] 221, 183, 771 2. 85/218, 037, 345/181, 971, 064/179, 378, 927135, 352, 490}2, 790, 531 

. Total 1947...-___- 79) 254, 978, 463 2. 75/241, 379, 524/208, 404, 180/203, 038, 079/33, 102, 258) 4, 136, 019 

tt 
1 Comprises 238,083,088 gallons of crude light oil from own production and 4,873,129 gallons purchased 

from other coke plants. 
2 Excludes 17,642,761 gallons of crude light oil valued at $2,058,469 sold as such. 
3 Included with ‘‘ Undistributed.’’ 

TABLE 60.—Trend in yields of products obtained from refining crude light oil at 
oven-coke plants, 1937 and 1940—48, in percent 

—,R ERE NR SST SSS SF Si SSS SSPE 

Benzol Toluol Xylol a oluo ylo . 
Year crude and | crude and Solvent | Other light 

Allother | refined refined | Baphtha | oil products Motor ad 
£Traaes 

1937_---.--- 52. 5 11.9 11.5 2. § 3.1 4.5 
1940_----- 48.8 15. 4 12.7 2.7 2.5 3.6 
1941__--- 47.2 16.8 13.0 - 3.4 2.3 3.6 
1942_..- 0 26. 8 35. 3 13. 4 3.9 2. 2 3.8 
1943... 8. 6 53. 9 13.1 3.6 2.1 3. 6 
1944.2 7.1 56. 6 12.9 3.3 2.1 3.5 
1945_.20 12.3 53.9 11.5 3.2 2.0 | 3.3 
1946__--- 13.8 55. 3 8.3 3.0 2. 2 3.8 
1947... 6.5 60. 1 10.9 3.0 2.3 3.5 
1948... 3.7 61. 7 11.7 3.0 2.4 3.3 

.
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TABLE 61.—Production of benzol and toluol, by grades, at oven-coke plants 
: | 1941—48, in gallons 

Benzol Toluol 

Year Nitration | Pure com- Nitration | Pure com- Motor or 1° C. mercial or | Allother | “G10. mercial or | All other 

1941_____..___| 106, 372, 000 | 15,414,500 | 18, 286,400 | 4, 182, 600 | 14, 689, 800 | 13, 268,500 | 1, 378, 900 
1942-._| 64, 797, 600 | 25, 624,400 | 53,617,900 | 6,014, 700 | 25,160,200 | 5,044,800 | 2, 109, 600 
1943.---._| 21 267,900 | 35,047,800 | 93, 246,600 | 4,144, 800 | 27,152,300 | 2,394,700 | 2, 725, 600 
1944.-_.__| _ 18,556, 600 | 41, 285, 800 | 102, 436, 500 | 3,187,600 | 29,771,100 | 2,149,600 | 1,607, 500 
1945...._-..-| 28° 788,100 | 39,166,500 | 86, 237,300 | 1, 266, 700 | 23,355,400 | 2'219,700 | 1, 494, 200 
1946___....-| 27,398, 900 | 35,739,300 | _71, 681,700 | 2, 308, 000 | 12,518,000 | 2,796,400 | 1, 205, 400 
1947._..._-| 15,802,700 | 42,475,300 | 100,111,800 | 2, 470,800 | 20,514,100 | 4, 989, 500 892, 800 
1948.---.| 9,014,300 | 43, 541, 200 | 103, 356,300 | 3, 101, 400 | 22,899,700 | 5,280,800 | 267, 800 

NAPHTHALENE | 

TABLE 62.—Crude naphthalene produced and sold by coke-plant operators in 
the United States, 1987 and 1944-48 

| Sold 

Year Produced Value Receipts per 
(pounds) ton of coke 

. Pounds A 
verage per | Total pound | 

1987. ..--------------------------| 60, 797,108 | _ 60,315, 581 | $1, 182, 992 $0.020 | $0. 024 
1944.__-..--....--.---.----------| 108,041,023 | 103,839,789 | 2,094, 596 020 031 
1945....-....---..-----...------| 87, 677,299 | 86,936,517 | —_1, 806, 967 1021 029 
1946.......-..-......------------| 71, 608,138 | 71, 769,750 | _—_1,, 602, 739 022 030 

| 1947. _....-..2-.-2--2----------| 98,378,875 | 98,364,997 | 3, O21, 152 031 045 
1948__.._.-...-.-.--.------2-----| 105,816, 670 | 102,827,490 | 4, 545, 867 1044 067 

| COKE OVENS OWNED BY CITY GAS COMPANIES 
| (PUBLIC UTILITIES) 

The accompanying table comparing statistics on the operations of 
coke plants owned by gas utilities with those not so owned is presented 
by the Bureau of Mines for the information of those who may wish to 
follow the activities. of public utility plants. The adaptation of the 
coke oven to the needs of city-gas manufacture had induced a number 
of public utilities to install coke ovens to supplement—or even 
replace—their coal-gas plants at the end of World War I. In ensuing 
years a number of plants installed coke ovens, and the number so 
equipped reached a peak of 23 in 1934. In that year, gas utility com- 
panies produced 11 percent of the Nation’s oven coke, 12 percent of 

| the coke-oven gas and tar, 9 percent of the coke-oven ammonia, and 
4 percent of the crude light oil. The development of long-distance 
pipe lines for transmitting natural gas and improved technology in 
the manufacture of water gas have reversed the trend in recent years, 
and a number of companies have substituted natural gas for coke-oven 
gas. Asaresult, coking operations at a number of locations have been 
discontinued; and the number of gas plants operating coke ovens has_ 
steadily declined until, by the end of 1948, only 12 such plants were 
in operation. These plants contributed 5 percent of the total produc- 
tion of oven coke, 5 percent of the gas, 5 percent of the crude tar, 4
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percent of the ammonia, and 3 percent of the crude light oil. The 
reason that the proportion for crude light oil is lower than for other 
products is that some of the gas companies, to increase the calorific 
value of the gas, do not scrub out this product. 

TABLE 68.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- | 
ties ') and all other oven-coke plants, 1947—48 

Se snr ng GS aD 

1947 1948 . 

Plants Plants 
Product Plants 4 owned by Plants a owned by 

not owne city gas not owne city gas 
by city gas | companies Total by city gas | companies| 7 0tal 
companies (public companies (public 

utilities) utilities) 

Number of active plants__. 73 13 86 74 12 86 
oke: 
Production_...net tons__ 63, 175, 410 3, 583, 139 66, 758, 549 64, 830, 624; 3, 453, 733 68, 284, 357 
Value__.._.-----.---._-__} $668, 961, 045) $42, 139, 364] $711, 100, 409] $797, 394, 409/$51, 324, 674) $848, 719, 083 
Average per ton.-...__- $10. 59 $11. 76 $10. 65 $12. 30 $14. 86] $12. 43 

Screenings or breeze: 
Production. -._net tons__ 5, 185, 244 288, 869 5, 474, 113 5, 404, 752 360, 824 5, 765, 576 
Sales_.-------.--.-do___- 1, 072, 581 34, 139 1, 106, 720 1,101, 298 20, 313 1, 121, 611 
Value of sales_.-..------- $3, 823, 918 $126, 190 $3, 950, 108 $4, 529, 056 $83, 002 $4, 612, 058 
Average per ton...__..- $3. 57 $3. 70 $3. 57 $4. 11 $4. 09 $4.11 

Coal charged into ovens: 
Bituminous-..__net tons__ 89, 400, 632} 4,924, 500 94, 325, 182 92, 084, 237| 4, 899, 906 96, 984, 143 
Anthracite... ..:..-do_-_. 217, 962 44, 234 262, 196 209, 756 46, 419 256, 175 

Total_....-..--.-do.--. 89, 618, 594|- 4,968,734; 94,587,328; 92, 293,993) 4,946,325) 97, 240, 318 
Value.___.._.--_--...-_| $601, 517, 549]. $39, 656, 275] $641, 173, 824] $743, 124, 632/$47, 325, 975 $790, 450, 607 

Average per ton_.--.- $6. 71 $7. 98 $6. 78 $8. 05 . $9. 57 $8. 13 
Coke— 
Used by producer: 
Net tons_.-..--_--.--.. 39, 093, 901 1, 498, 738 40, 587, 639 40, 456, 202} 1,356,128} 41, 812, 330 

g Value------------------ $390, 980, 833} $14, 411, 987) $405, 392, 820) $480, 459, 356)/$16, 923, 706} $497, 383, 062 
old: . 
Net tons_......-.------ 23, 999, 550} 1, 994,345) 25, 993, 895 23, 726,020) 2,119,297) 25, 845, 317 
Value._....__----------| $227, 137, 875] $26, 606, 612| $303, 744, 487| $308, 785, 885/$34, 679, 427| $343, 465, 312 

Coal-chemical materials: 
ar: 
Production... .gallons._| 695, 891,477} 40, 283,003] 736,174,480} 698, 812,161; 39,942,945) 738, 755, 106 
Sales_...........do__-.| 367,988, 658} 39,984,467} 407,973,125) 362,324,697} 40, 082,783} 402, 407, 480 
Value of sales_.._______| $28, 237,834; $2,744,119] $80,981,953] $37, 772, 205) $4, 185, 543; $41, 957, 748 

Ammonia: 
Produetion (NH3 
equivalent of all 
forms)__-...pounds__| 486, 567,291} 19, 588,427) 456, 155, 718 445, 998, 261| 18, 848, 249) 464, 846, 510 

Liquor (NH3 content): 
Production_...do____ 48, 673, 103 2, 762, 690 51, 435, 793 47, 389, 668) 2,115,583} 49, 505, 251 
Sales...-.....-do_-_- 44, 472, 455 2, 766, 155 47, 238, 610 44, 599, 274| 2,049, 972 46, 649, 246 

oute of sales ....-._| $1, 399, 849 $71,451} $1,471,300} $1, 563, 170 $54,107} $1, 617, 277 
ate: 

Production. pounds-__|1, 551, 576, 751} 67, 302, 948}1, 618, 879, 699]1, 594, 434, 373) 66, 930, 664/1, 661, 365, 037 
Sales___._.._..do____|1, 557, 024, 670| 67, 474, 325]1, 624, 498, 995/1, 597, 941, 697| 67, 589, 019/1, 665, 530, 716 

Q Value of sales._......| $25, 584, 853] $1. 139,968} $26, 724, 821 $34, 134, 809] $1, 427,182} $35, 561, 991 

as: 
Production 

M cubic feet__| 916, 271,433] 54,990, 847| 971, 262,280} 940, 308, 003] 54, 544, 623 994, 852, 626 
Disposal of surplus: 

Used under boilers: 
M cubic feet. ....-- 37, 774, 872 182, 481 37, 957, 353} 32, 947, 179 205, 665) 33, 152, 844 
Value_.....--___--- $4, 449, 623 $27,677| $4, 477, 300 $4, 053, 120 $32,979] $4, 086, 099 
Average per M 

cubic feet _____. $0. 118 $0. 152 $0. 118 $0. 123 $0. 160 $0. 123 
Used in steel or allied 

plants: 
M cubic feet... ...| 348, 236, 552)____________| 2 348, 236, 552) 369, 457, 173)----__._--- 369, 457, 173 
Value.......-..----| $48, 508, 482)__._.__-_---| 2 $48, 508, 482} $57, 728, 546)...._._---- $57, 728, 546 

Average per M 
cubic feet ...... $0. 139]_.._......-- $0.139) ~ $0. 156]-.--.-.--.- $0. 156 

See footnotes at end of table.
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TABLE 63.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- 
ties)! and all other oven-coke plants, 1947—-48—Continued 

1947 1948 

Plants Plants 
Product Plants owned by Plants | owned by | — 

not owned city gas Total not owned | city gas Total 
by city gas | companies by city gas | companies 
companies (public , companies | (public 

utilities) utilities) 

Coal-chemical materials— 
Continued 

Gas—Continued . 
Distributed through 

city mains: 
M cubic feet._-...-| 119, 823, 501| 2 48, 128, 370| 2 167, 951,871} 121,431, 452| 47,916,462} 169, 347, 914 
Value.-.....----_--| $34, 656, 479) 2$18,370, 566) 2 $53, 027,045] $39, 072, 813/$19, 157, 077| $58, 229, 890 
Average per M 

cubic feet_____. $0. 289 2 $0. 382 2 $0. 316 $0. 322 $0. 400 $0. 344 
Sold for industrial 

use: 
M cubic feet. _._._- 36, 668, 726) 2,130, 798 38, 799, 524) 33,761,443} 2,091,461} - 35, 852, 904 
Value... $4,190,995) 2 $863,577; 2 $5,054,572; $4,560,742} $950,719 $5, 511, 461 

Average per M 
cubic feet_.._._ $0. 114 2 $0. 405 2 $0. 130 $0. 135 $0. 455 $0. 154 

Crude light oil: 
Production_..gallons..| 247,849,742} 7,128,721} 254,978,463] 249,439,265) 6,649,800] 256, 089, 065 
Sales.......-....do___- 11, 924,699} 3, 222,777 15, 147,476] 14,865,168} 2,777, 593 17, 642, 761 
Value of sales_._______. $1, 439, 968 $241, 075 $1, 681, 043 $1, 795, 008 $263, 461 $2, 058, 469 

Light oil derivatives: 
Production __-gallons._} 204,697,979} 3,706,201; 208,404,180] 204,935, 568] 3,615, 515) 208, 551,083 
Sales._..-..--...do____| 199, 678, 808} 3,359,271} 203, 038, 079| 200, 638,617; 3,770,475| 204, 409, 092 
Value of sales..........| $32, 702, 981 $399, 277; $33,102,258) $39, 611, 675 $550, 444; $40, 162, 119 

Naphthalene, crude: 
Production_._pounds-_. 97, 638, 009 740, 866 98, 378, 875; 104, 949, 628 867,042} 105, 816, 670 
Sales__........._.do___. 97, 624, 131 740, 866 98, 364,997! 101, 960, 448 867,042} 102, 827, 490 
Value of sales_...--__-- $3, 003, 588 $17, 564 $3,021,152} $4, 510, 239 $35, 628} $4, 545, 867 

All other coal-chemical 
materials, value_.._..._| $13, 044, 041 $59, 076) $13,103,117; $15, 563,462} $103,627) $15, 667, 089 

1 Coke ovens built by city gas companies some of which are operated in conjunction with coal- and water- 
gas plants. Does not include independent oven-coke plants which may sell gas to public-utility companies 
for distribution. 

2 Revised figure.
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GENERAL SUMMARY 

ONTINUATION of peak peacetime domestic consumption and 

C determination of the United States Government to proceed 

“= toward its strategic stock-pile objective kept the copper-producing | 

industry under pressure again in 1948 to meet the over-all demand. 

Ever since the period of work stoppages in mid-1946, domestic produc- 

tion rates had been close to what may be considered optimum capacity 

levels (nearly 875,000 tons annually). Prevailing conditions favored 

high production. Actual consumption plus stock-pile needs promised 

to take all copper made available, prices had risen sharply so that the 

annual average for 1948 established a 30-year peak, and inadequate 

labor supplies were largely overcome in most areas. 
A strike of locomotive engineers inside the pit at the Kennecott 

Copper Corp’s. Utah Copper mine, West Mountain (Bingham) district, 

Utah, largest producer in the United States, beginning October 24 and 

continuing beyond December 31, was almost entirely responsible for 

1948 mine production falling short of the anticipated 875,000 tons; 

output was 334,813 tons. About 50,000 tons were lost from the 1948 

supply as a result of the strike. The drop below the practical maximum 

in 1947 was due chiefly to a similar but briefer strike at the end of 

that year; production was 847,563 tons. Smelter output from domes- 

tic ores dropped only 2 percent to 842,477 tons in 1948, the full weight 

of changes in mine rates being reflected, as was natural, later in smelter 

than in mine totals. 
473 
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Imports of crude and refined copper rose to 507,251 tons from 
413,894 tons in 1947, or 23 percent, and were at a new peacetime peak 
rate, although still far below tonnages entered during World War II. 
The quantity of foreign copper made available for domestic use was 
further increased by a small drop in exports of refined copper (from 
147,642 tons in 1947 to 142,598 tons in 1948).. The shortage of dollar | 
exchange continued to deter normal exportation of copper and copper 
products. Export controls in 1948 still limited the shipment from the 
United States of copper and copper products made from domestic | 
ores, but no quantitative restrictions were imposed on the exportation , 
of copper from foreign ores and blister. In addition to foreign trade 
in copper, copper ore, and copper products there are always large but 
unmeasured net exports of copper in such manufactures as automobiles | 
and electric motors. Industry and Government stocks (except the 
National Stock Pile) at the end of 1948 appeared to be close to an 
irreducible minimum considering the high rate of domestic consump- 
tion, but there was evidence that some stocking had taken place as a 

| saleguard against difficulties in obtaining prompt delivery of the 
metal. | 

The price for electrolytic copper, delivered Connecticut Valley, was 
21% cents a pound at the end of 1947. In mid-1948, the price was 
advanced 2 cents a pound. Throughout 1947 and until the end of 
July 1948, the United States price for copper in the domestic market 
was below the United States export price and usually was considerably 
under the price of the British Ministry of Supply. Following the rise 
of 2 cents at the end of July, the United States price continued below 
the export price but was higher than that in the United Kingdom. 
The temporary excess over the United Kingdom figure was reversed 

| again with the advance of £8 per long ton, to £140 (equivalent to 
25.15 cents a pound), in the British Ministry of Supply price, effective 
October 1. | | 

| Congress adjourned in June 1948 without agreeing on any metal 
subsidy legislation. Copper mining had been a beneficiary under the 

—_ metal subsidies that ceased June 1947. 
World production in 1948, like that in the United States, appeared 

to be at practical capacity rates under prevailing conditions but at 
levels below peaks attained in World War II. Mine output is esti-_ 
mated as 2,558,000 short tons in 1948 compared with 2,436,000 tons 
in 1947. 

Some of the plans in progress or prospect for major expansion or 
maintenance of present production rates are outlined in the following 
paragraphs. 

Late in 1947 the Anaconda Copper Mining Co. announced that it 
would undertake a 5-year, $20,000,000 program to mine low-grade 
copper ore above the 3,400-foot level in the Butte Hill mines, 
called the “greater Butte project.’ An eventual output of 15,000 
tons a day of the low-grade ore is anticipated, and the concentrator 
at Anaconda is being extended to treat the larger tonnages. Investi- 
gations indicate that more than 130,000,000 tons of ore, from which 
20 pounds or more of copper a ton can be recovered, are available for 
treatment. Work in 1948 was reported to be proceeding according 
to schedule.
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| FiGuRE 1.—Trends in production, consumption, and price of copper in the United States, 1910-48. 

In addition to the large project in Montana, Anaconda is making 
even larger expenditures in Chile, where the oxide ores that have been 
worked to date are approaching exhaustion and where alterations 
must be made to treat the vast underlying reserves of sulfide ores. 

The Kennecott Copper Corp. is constructing a copper refinery in 
the vicinity of the Magna mill, on the southern shore of Great Salt 
Lake. The company report for 1948 indicated that building founda- 
tions were nearing completion. The plant was planned originally to 
refine 12,000 tons a month but is being so constructed that the capacity 
can be increased quickly to 16,000 tons. 

During the year the Phelps Dodge Corp. purchased from the Gov- | 
ernment facilities built and installed at Government expense during 
World War II and operated under lease by the corporation. These
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facilities included additions to the mine equipment and extensions to 
the concentrator and smelter plants at Morenci, Ariz., an extension 
to the refinery at El Paso, Tex., and a fabricating plant at Los Angeles, 
Calif. The company is constructing a new smelter at Ajo, Ariz. 

| This report for 1947 indicated that drilling of the San Manuel, 
Ariz., ore body was suspended indefinitely on February 23, 1948, 
following a campaign during which 123,499,580 tons of oxide ore, 
containing 0.767 percent copper, and 339,284,920 tons of sulfide ore, 
containing 0.788 percent copper—a total of 462,784,500 tons averaging 
0.782 percent copper—were developed. Thus one of the largest 
copper ore bodies in the United States had been proved. During 1948 
the necessary construction was undertaken and practically completed 
to provide power and other facilities for underground mining there. 

In Northern Rhodesia plans included expansion of plant facilities; 
efforts continued to overcome rail and harbor conditions which had 
restricted transportation serving the mines. Expansion of present 
refinery capacity and new plants are said to be in prospect for the 

| Belgian Congo. 

Salient statistics of the copper industry in the United States, 1939-43 (average) 
and 1944-48, in short tons 

| 1939-43 : . (average) 1944 1945 1946 1947 1948 

New copper produced— 
From domestic ores, as reported 

y— | 
Mines...-..---.---.----.------.-_|_ 947,087 | 972,549 | 772,894 | 608,737 | 847,563 | 834,813 

Ore produced: 
Copper ore 1. _._.....---_--__|78, 675, 088 |91, 063, 648 |77, 472,983 |62, 232, 342 |87, 864, 898 184, 729, 043 
Average yield of copper, 

percent..-.-----_---_.-.- 1.13 .99 .93 91 - 90 .92 
- Smelters.__.-_.----.---..--.--._]. 953, 752 | 1,003,379 | 782,726 | 599,656 | 862,872 | 842,477 
| Percent of world total__....-._- 33 35 33 29 35 33 

Refineries__........-.............|_ 950,878 | 973,852 | 775,738 | 578,429} 909,213} 860,022 
From foreign ores, matte, etc., a 

refinery reports...-..--..........| 351, 563 247, 335 332, 861 300, 233 250, 757 247, 424 
Total new refined, domestic and 

foreign__.._...-.--------_---_-___| 1,302, 441 | 1, 221,187 | 1,108,599 | 878, 662 | 1,159,970 | 1,107,446 _ 
Secondary copper recovered from old 

scrap only.._..-.-..-...---..-.....| 377,626 | 456,710 | 497,095 | 406,453} 503,376} 505, 464 | 
Copper content of copper sulfate pro- 
duced by refiners... ..---.-.--..._. 6, 648 8, 269 8, 237 5, 070 6, 161 6, 132 

Total production, new and old and 
domestic and foreign.__._...._._____| 1, 686, 715 | 1, 686, 166 | 1, 613,931 | 1,290,185 | 1,669, 507 | 1,619, 042 

Imports (unmanufactured) 2._...._._| 608,835 | 785,211 | 853,196 | 393,275 | 3413,894 | 507,251 
Refined ?......---.------..--.-----| 247,159 | 492,395 | 531,367 | 154,371 | 3149,482| 249,124 

Exports of metallic copper 4__--._-._.| 303, 807 237, 515 132, 555 97, 475 196, 999 206, 567 
Refined (ingots, bars, rods, etc.).-_| 239, 468 69, 002 53, 572 5 52,629 | § 147,642 | 5 142, 598 

Stocks at end of year......-....._..__| 327,300 392, 000 461, 000 350, 000 273, 000 250, 000 
Refined copper. -..-....--..--_---_ 83, 400 81, 000 130, 000 96, 000 60, 000 67, 000 
Blister and materials in solution.._| 243,900 | 311,000 | 331,000 | 254,000 | 213,000} 183,000 

Withdrawals from total supply on 
domestic account: 

Total new copper.__-----......._._| 1, 295, 042 | 1, 504,000 | 1,415,000 | 1,391,000 | 1, 286,000 | 1, 214, 000 
Total new and old copper (old 

scrap only)..._...-..-.._..-_____| 1, 672, 668 | 1,961,000 | 1,912,000 | 1,797,000 | 1,789,000 | 1,719, 000 
Price average §.....cents per pound __ 11.4 11.8 11.8 14,4 20.9 21.7 
World smelter production, new cop- 

per_..----.---..--.----------.__.__| 2, 853, 000 | 2, 848,000 | 2,409,000 | 2,046,000 | 2, 481,000 | 2, 581, 000 

1 Includes old tailings. 
2 Data include copper imported for immediate consumption plus material entering country under bond. 
3 Revised figure. 

. 4 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Exclu- 
sive also of ‘‘Other manufactures of copper,’’ for which figures of quantity are not recorded. 

5 Excludes rods. 
6 Exclusive of bonus payments of the Office of Metals Reserve; Premium Price Plan covered the period 

February 1, 1942, to June 30, 1947, inclusive.
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The following Bureau of Mines reports of investigations, published 
recently, relate to copper in whole or in part. | sO 

4341. Ore Knob Copper Mine, Ashe County, N. C. 
4344. Cape Rosier Zinc-Copper-Lead Mine, Hancock County, Maine. 
4349. Rush & Brown Copper Mine, Kasaan Bay, Prince of Wales Island, | 

southeastern Alaska. - 
4357. Sutherland Copper Prospect, Floyd County, Va. 
4358. Salt Chuck Mine, Kasaan Peninsula, Prince of Wales Island, south- 

eastern Alaska. 
4362. Toncrae-Howard Copper Deposits, Floyd County, Va. 
4364. Union Copper Mine, Cabarrus and Rowan Counties, N. C. 
4378. Majuba Hill Copper-Tin Mine, Pershing County, Nev. 
4384. Virgilina Copper District, Virginia and North Carolina. 
4395. Ely Mine Copper Deposit, Orange County, Vt. 
4397. Chestatee Copper and Pyrite Deposit, Lumpkin County, Ga. 

DOMESTIC PRODUCTION , 

Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing , 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing recovery of metal but 
indicate only in a general way the source of crude materials treated. 
The chapter on Copper in Mineral Resources of the United States, | 
1930, part I, discusses differences among the three sets of figures. 

Copper produced from domestic ores, as reported by mines, smelters, and 
| refineries, 1944-48, in short tons | 

Year Mine Smelter Refinery . 

1944. 972,549 | 1, 003, 379 978, 852 
1945__-_-.-.--.-.------ 2s essen nen ne nnene ene neneen nen 772, 894 782, 726 775, 738 
1946...0.-..- ee 608, 737 599, 656 578, 429 
1947__.-..-.------------2-- =n none nen enn enneneeene een 847, 563 862, 872 909, 213 
tesa] 8818 | 842,477 860, 022 

PRIMARY COPPER 

Mine Production.—The figures for mine production are tabulated 
from reports supplied by all domestic mines that produce copper. 
These data are classified geographically, by metallurgical methods, and 
by types of ore. Tables presenting the information in detail are to 
be found in the State chapters of this volume. _ —— 

Arizona, as usual, easily led all other States in production in 1948, | 
supplying 45 percent of the total for the United States, followed by 
Utah, with 27 percent. Arizona’s output comes from a number of 
important copper-producing districts and mines, whereas Utah’s is 
predominantly from one mine, the largest copper producer in the 
United States. Production from New Mexico, Montana, Nevada, 
and Michigan, ranking next in importance as copper producers in 
1948, made up 25 percent of the total. The six States mentioned thus 
produced 97 percent of the United States total.
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Classification of production by mining methods shows that ap- | 
_. proximately 68 percent of the total copper and 76 percent of the 

copper ore came from open pits in 1948. Most of the domestic copper 
| ore was treated by flotation at or very near the mine of origin, and the 

resulting concentrates were shipped for smelting. Some copper ores’. 
were direct-smelted either because of their high grade or because of 
their fluxing qualities. | 

- Mine production of recoverable copper in the United States, in 1948, by months ! 

Month Short tons Month Short tons 

January_._..-..----.-.--.--------------- 73, 643 || August_...-..-..-.---.-.____-_--- 74, 042 
February....-..-.-------..-..-.----.-.-- 69, 419 || September..-_.-.--_-__-_-_-_- 70, 298 
March... 74, 578 || October______.._-._--.-.------- 69, 141 
April__....-.- +--+ 74, 827 || November. ...--....---_.-.----- 52, 239 

May.-.--.-..---..----- ee 75, 264 || December.._--._...--__.---- 53, 462 
June_.-.-..---------------------------..| 76, 076 ) —_——_ 
July____._..--------------------------..| 71, 824 Total...-------------------------| 834,813 

' Monthly figures adjusted to final annual mine production total. 
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FIGURE 2.—Mine production of recoverable copper in the United States, 1941-48, by months, 
in short tons,



Mine production of recoverable copper in the United States, 1938-48, with production of maximum year, and cumulative production from 
earliest record to end of 1948, by States, in short tons. 

: Total pro- 
Maximum pr 0- Production by years j_duction 

State a | est record : 
Year | Quantity 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 to pnd of 

Western States and Alaska: . 
Alaska...-...--.--.--..----| 1916 59, 927 14, 549 128 55 72 22 27 2 5 2 12 16 685, 894 
Arizona_.-.-----.-..-.-----| 1929 415,314 | 210,797 | 262,112 | 281,169 | 326,317 | 393,387 | 403,181 | 358,303 | 287,203 | 289,223 | 366,218 | 375,121 | 11,919, 431 
California....._..-..-----..| 1909 28, 644 806 4,180 6, 438 3, 943 1, 058 8, 762 12, 721 6, 473 4, 240 2, 407 481 628, 712 
Colorado-._.---------------| 19388 14,171 14,171 13, 215 12, 152 6, 748 1,102 1, 028 1, 048 1, 485 1, 754 2, 150 2, 298 255, 159 
Idaho__-_..--...--.---..---| 1907 5, 445 2, 139 2, 516 3, 349 3, 621 3, 430 2, 324 1, 688 1, 548 1, 038 1, 640 1, 624 111, 051 
Montana...----------------| 1916 176, 464 77, 213 97,827 | 126,391 128,036 | 141,194 | 184,525 | 118,190 88, 506 58, 481 57, 900 58, 252 6, 694, 505 
Nevada._.--.-----.----.--.| 1942 83, 663 46, 169 66, 597 78, 454 78, 911 83, 663 | . 71, 068 61, 2382 | . 52, 595 48, 616 49, 603 45, 242 1, 877, 513 
New Mexico....---.--------| 1942 80, 100 20, 439 46, 142 69, 848 73, 478 80, 100 76, 163 69, 730 56, 571 50, 191 60, 205 74, 687 1, 485, 091 
Oregon..-----..---.--------] 1916 1, 791 38 48 88 83 103 6 3 1 7 14 2 12, 359 
South Dakota......---.----| 1918 32 |-.--..----|---------- 6 |.---._---- i ] |-----.----|----..----|-----.--.-|----.----- 106 
Texas__--..---.-------~----| 1928 224 16 34 30 6 99 81 115 55 3 6 23 1, 338 
Utah__....------.----._----| 1943 323, 989 | 108,126 | 171,890 | 231,864 | 266,838 | 306,691 | 323,989 | 282,575 | 226,376 | 114,284 | 266,533 | 227,007 5, 393, 981 
Washington._.--.-.--------| 1940 9, 612 6, 017 8, 998 9, 612 8, 686 8, 030 7,315 6, 169 5, 821 4, 527 2, 240 5, 665 86, 831 
Wyoming ---..-------.----| 1900 2,102 |---..-.---|---------- 2 4 |--.-__----|-----_-~--]--------- eee] ] |----------|----------|__-:16,326 

Total .....--..---.-.--..]-------.|.--__-----| 500,480 | 673,687 | 819,458 | 896, 743 |1, 018, 880 |1,028,469 | 911,777 | 726,639 | 572,367 | 808,928 | 790,418 | 29,168, 297 9 
West Central States: rg 

Missouri .-...-------.----| 1945 3,399 |-..-------|-----.---- 685 1, 400 1, 300 1, 340 3, 302 3, 399 1, 857 1, 760 2, 370 223,808 Ex 

Btates east of the Mississippi: 
° bg 

Alabama__._..-------..---.| 1907 42 |----..----|---~..----|----------]----------|----~-----]---------- |---|] |e [eee (8) 
Georgia..---..------------.| 1917 465 |----..----|---.-.---- 13 |-----_----|------~---]-----_----|-----.----}----- ~~~ |---| ee |e (3) 
Maine._...---------.------.| 1918 383 |-----~----|-----.---~|----------|---~-----~~|---------- |---| e+e |] ee] eee | --- eee e 
Maryland.-_---------------.| 1917 146 |-----.----|-----.----|---------~|----__--~-|---------- |---|} ee] | eee |e (3 
Massachusetts__--...-.-.--.| 1906 § |----..-~--|---~-.----|----------]-----.--~-|------~---|----22--+- |---| |---|] eee (3) 

Michigan. --—-—------------~ 1916 136, 846 46, 743 48, 985 45,198 46, 440 45, 679 46, 764 42, 421 30, 401 21, 663 24, 184 27, 777 4, 871, 451 
New Hampshire...---.---.| 1908 494 |---| ---- |e | |---| een] | |e |e (3) 
North Carolina_-..---.----| 1930 (5) (8) (8) (8) (8) (8) (8) (8) a----.---~|-------~--|-----~----|----- +--+ (8) 
Pennsylvania...-.---------} 1942 (5) (8) (8) (6) (8) (8) (8) (8) (6) (8) (8) (8) (3) 
South Carolina..-......----}| ©) % (8) wae =n (7) (7) (*) (7) wane ee nnn | noe n|-n eee [eee |e - eee (3) 
Tennessee.._-..-----------.| 1930 5) 610,540 | ®10,648 | 612,732 | 618,566 | ®14,174 | 613,855 | 612,860 | 612,385 | 612,850 | 612,686 | 614,248 (3) 
Vermont...---.------------| 1946 (3) |o--------|-----2---- |---| eee] eee 290 1, 898 (8) (8) (°) (8) (3) 
Virginia_._...-.-----.-----.| 1944 291 (8) waee ee ne-- |---| 28 100 291 70 |-.-...---- 5 |--.-.----- (3) . 
Wisconsin_.....---.-------.| 1914 § |-----.----]-----.----]-~~-------|----------|----+-~---|----- ee [eee |---| ee |e e- eee QQ). 

Total. ..------..--------~|-------~|---------- 57, 283 54, 633 57, 943 60, 006 59, 881 | 61, 009 57, 470 42, 856 34, 513 36, 875 42,025 | 85, 467, 534 

____ Grand total......--------|_1943 _{1, 090, 818 |" 557, 763 | 728, 320 |" 878, 086 | 958, 149 11, 080, 061 |1, 000, 818 |" 972,649 |_772,804 | 608, 737 |_ 847, 563 | 834, 813 | 734,659, 630 , 
1 For Missouri and States east of the Mississippi, maximum since 1905. 6 ‘Tennessee includes other States indicated by footnote 6; Bureau of Mines not at liberty 
2 Small quantity for Wisconsin included with Missouri. to publish separate figures. 
3 Data not available. ; ; T Less than 1 ton. | | 
4 The 1908 volume of Mineral Resources credits this figure to Massachusetts and New 8 For States other than Michigan, figures represent largely smelter output. Excludes p& 

Hampshire; the 1909 volume credits it to New Hampshire alone. small quantity, not separable, for Wisconsin shown with Missouri. a | 
§ Bureau of Mines not at liberty to publish figure. ® Largely smelter production for States east of the Mississippi except Michigan. CO
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Mine production of copper in the principal districts 1! of the United States, 1944-48, 
. in terms of recovered copper, in short tons | 

————— 

District or region State 1944 1945 1946 1947 1948 . 

West Mountain (Bingham)_..____.] Utah__----._----=_| 281,100 | 224,284 | 112, 083 264, 315 | 225, 225 
Copper Mountain (Morenci)_....__}| Arizona.__..-..___] 106,926 | 100, 826 95,366 | 147,899 | 148, 316 
Globe-Miami-~~.-.--_-___--___.|_-_--do_.-_.--_-._._| 95, 305 78, 646 88, 556 91,032 | 88, 478 
Central (including Santa Rita)_...| New Mexico_...__.| 65,520 | 255,197 | 2 48, 806 57, O71 | 2 72, 784 
Summit Valley (Butte)-__.___.__-.| Montana_.________| 117, 363 87, 948 57, 905 57,187 | 57, 712 
Ajo._-----_.--..----______________| Arizona. _____ | 46, 250 37, 950 45, 233 49, 687 55, 615 
Robinson (Ely)--.----.---_------.| Nevada__....-..._| 54, 651 49,175 45, 777 47,524 | 44,491 
Lake Superior-....-.-...-_._...-.| Michigan_.._....__| 42, 421 30, 401 21, 663 24,184 | 27,777 
Yavapai County (mostly Verde | Arizona..._.._..___| 32, 273 24, 903 22, 909 21,9386 | 22, 444 

(Jerome) district). 
Warren (Bisbee)... ..--------------|-----do__.-.__..___.|_ 32,683 | 12, 567 4,605 | 17,059 | 19,204 
Mineral Creek (Ray)... -...-------|-----do_._-..-.-____| 27, 452 19, 671 16, 355 18,935 ; 18, 753 
Pioneer (Superior) -_....------_-__|_.---do-__---.---_..| 12, 722 8, 365 12, 244 15,922 | 18, 720 
‘Chelan Lake____.--.-_---_-------.| Washington__.____| 6, 119 5, 803 4, 494 2,214 | 5,654 
Southeastern Missouri. .....-..._..| Missouri___.._____- 3, 302 3, 399 1, 857 ‘1, 760 2, 370 
San Juan Mountains...__..._..._..| Colorado__._______ 512 1, 018 1, 333 1, 430 1, 865 
Lordsburg___...--..-...-...._.___.]| New Mexico_______ 2, 359 1, 146 1, 196 1,770 | 1,708 
Coeur d’Alene._.-...-..-..--_._-.| Tdaho_____________ 1, 289 1, 018 810 1, 312 1, 388 
Cochise__.-..-..---.....---...-._| Arizona_..._______ 115 493 _ 987 1, 036 968 
Cope. ...-------.--------..--__...]| Nevada_______.___ (3) (8) (3) 1, 105 14 

, Tone_...-._-------..-.--.-.--..-__| California_.______-|- 237 827 1, 004 837 |------._ 
Copperopolis.....-.....-..-.----_|__._-do___-_-______ 2, 122 1, 123 91 (3) wane eee 
Klamath River__......-.-.-..___|____-do___--______ 7, 891 1, 526 |-----.---_}_---- |e 
‘Burro Mountain _......._.._......| New Mexico__.____ 1, 261 2) (?) 1, 140 (2) 
Flat Creek 4. _._._......_...______| California_________ 1,292; 1,843 (3) 698 8). 
Lebanon (Cornwall mine) 4_.__.__] Pennsylvania. ____ (3) (3) — @) (3) (3) 
Ducktown 4_.-_.__.__...._....._._| Tenmessee_________ (3) (3) (3) (3) (3) 
Orange County 4._..___-___ .-_____| Vermont _._..__.__ (3) (3) (3) (3) (3) 

rn 

1 Districts producing 1,000 sbort tons or more in any year of the period 1944-48. 
? Burro Mountain included with Central. Bureau of Mines not at liberty to publish separate figures. _- 
3 Bureau of Mines not at liberty to publish figure. 
‘ Not listed in order of output.



Twenty-five leading copper-producing mines in the United States in 1948, in order of output 
er ere 

Rank Mine District State Operator Source of copper 

1 | Utah Copper. ._---.---.-.--------------__| West Mountain (Bingham)__-.._-_| Utah__..._--......| Kennecott Copper Corp--...-..------------| Copper ore. 
2 | Morenci.._----.--.--..--------------.----.| Copper Mountain (Morenci)...--..| Arizona....-..-...| Phelps Dodge Corp..-_..-----------_.---- Do. 
3 | Chino... _-------.---...-----.-------.---.| Central__.--...-.-..-.--.-..-._..| New Mexico...--..| Kennecott Copper Corp-.--.--.------------ Do. . 
4 | Butte Mines_.--------..-.--.-----------..| Summit Valley (Butte) ...--....-.| Montana__-.......| Anaconda Copper Mining Co_..._.--..-.-| Copper, zinc-lead ores. 
5 | New Cornelia___-...---.---_---...--._--..| Ajo___.--------_--..-_-_--.-__--._| Arizona...---_-___ Phelps Dodge Corp.---.-.---------------.| Copper ore. 
6 | Inspiration _.__---.----.-----.-.--.._.----|_ Globe-Miami___.._._..__._.-.-...|__...do__---------..| Inspiration Consolidated Copper Co-_..--- Do. 
7 | Ruth and Copper Flat Pit__..-_..-_......| Robinson (Ely).-.-.-........_.-_-_| Nevada...._..-_..| Kennecott Copper Corp-.._-.--------~----- Do. 
8 | Castle Dome.._.--..---.--..--------------| Globe-Miami______-.-.--...-...-..| Arizona.._--......| Castle Dome Copper Co., Inc_------------ Do. 
9 | Miami-.-----.__---..--_----------------..]-----0__.-----------_---------.----|-----d0...-.-------.| Miami Copper Co_----------_.---.-------- Do. - 

10 | Calumet and Hecla Cons. ..--.-----_.----| Lake Superior_.__.-----------.--..| Michigan_..-....._.| Calumet and Hecla Cons. Copper Co.._.-.| Copper ore and tailings. 
11 | Copper Queen _..---------..,------.-_----| Warren (Bisbee)_..--..--..-----.--| Arizona...-.-.....| Phelps Dodge Corp.---.----.--------_---- Copper, zinc-lead, gold- 

silver ores. 
12 | Magma_--._..-------------.-------------_| Pioneer (Superior) ___----..-..---_]_-.-.do_-___--...--.| Magma Copper Co------------------------ Copper ore. 
13 | Ray Mines__._-.--------------------------| Mineral Creek (Ray)_.------------|----.do__.__--..--..| Kennecott Copper Corp_-__-..------------ Do. | 
14 | United Verde___--..--------.----....---...| Verde (Jerome)... ..---------.----]-----do_-_._------..| Phelps Dodge Corp.---------------------- Copper, zinc-copper ores. 
15 | Consolidated Coppermines Group.-.-.--..| Robinson (Ely) _.........--....._.| Nevada_..--._.._-| Consolidated Coppermines Co_.-.-.....-.| Copper ore. oO 
16 | Bagdad__--.-.__--__--_-----.--.---..-.---| Eureka (Bagdad) ...------.-----..| Arizona...-.......| Bagdad Copper Corp_-..------------_.---- Do. . . Oo 
17 | Burra Burra, Eureka, Boyd, Mary, Callo- | Polk County..---.---.-.-.--..-.-.| Tennessee__.......| Tennessee Copper Co.-------------------- Copper-bearing pyrites. Fg 

way. kg 
18 | Holden. _..-..-------_--------------------| Chelan Lake_--.--._-.-.----..--..] Washington _......] Howe Sound Co_._..---------------------- Zinc-copper ore. ft 
19 | Cornwall_._--..-------_-..---------_.---.| Lebanon County___...............| Pennsylvania. ....| Bethlehem Steel Co_....-_.-..-----..._-_. Magnetite-pyrite-chalcopy- bo 

rite ore. . 
20 | Isle Royale. ..-.-----------.-_---.-------.| Lake Superior._.---.....--..._-...| Michigan.._.__-.._| Isle Royale Copper Co..--..---.----..--..| Copper ore. 
21 | Quincy . __.-.------------.----------------|-----d0___-------------------------2|--.-.d0__...--------| Quiney Mining Co.._..-.------------__-_- Copper-ore tailings. 
22 | Hlizabeth_-__---.-.-__---.-.--------------| Orange County...---.---.-...---.| Vermont_.-.......| Vermont Copper Co.. .------------..-_-- Copper ore. 
23 | Bonney and Miser’s Chest Group-__.-.----| Lordsburg... .------...-..-.....-.| New Mexico_...--.| Banner Mining Co__..-~------------------ Do. 
24 | Treasury Tunnel Mines.._---.-.-...-_---.| Upper San Miguel____.-........_-..| Colorado...-..-...| Idarado Mining Co..._-------.------......| Zine-lead-copper ore. 
25 | United States and Lark_...._.---.--...-..| West Mountain (Bingham).....---| Utah._....-__.____| U.S. Smelting, Refining & Mining Co......| Gold-silver, lead, silver, 

zinc-lead ores. 
er te 

- OO 
a
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The first 5 mines in the foregoing table produced 67 percent of 
the United States total, 10 produced 84 percent, and the entire 25 
furnished 98 percent. | | 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—The following tables list the quantity and estimated recover- | 
able copper content of the ore produced by mines in the United States . 
in 1947; complete details for 1948 are not yet available. Of the total 

i copper produced from copper ores in the United States during 1947, 
92 percent was obtained from ores concentrated before smelting, 4 
percent from direct-smelting ores, and 4 percent from ore treated by | 
straight leaching. These percentages for 1947 compared with 91 
percent obtained from concentrated ore, 4 percent from direct- 
smelting ores, and 5 percent by straight leaching in 1946. | 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
‘“‘Copper ores’”’ include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they are valuable chiefly for copper, notably the “ por- 

| phyry ores.”” Mines report considerable copper from ores mined 
primarily for other metals. These include siliceous gold and silver 
ures, lead and zinc ores, and pyritic ores. 

Copper ore, old tailings, etc., sold or treated in the United States in 1947, with 
copper, gold, and silver content in terms of recovered metals 7 

Ore, old tail- | Copper produced Gold pro, oe Value of 
State ings, etc., sold |: | duced Silver lane gold and 

or treated (fine ounces) silver per 
(short tons) Pounds Percent | ounces) |. ton of ore 

Arizona......---.---------| 37,810,448 | 1.709, 708, 360 0.94 | 75,711 | 2,588, 264 $0. 13 
California._.....-....-.._- 15, 993 121, 879, 400 5. 88 2371 219, 811 1. 93 
Colorado... 16, 572 1, 017, 995 3. 07 859 203, 389 12. 92 
Idaho_.__....--..------.-- 3, 303 256, 146 3. 88 201 4, 452 3. 35 
Michigan __-__---..------- 5, 129, 774 48, 368, 000 -47 |2---2----. 3,089 |_-------__ 

: Montana.._____-____-__- 1, 838,580 | 1105, 903, 087 2.88 | 12,872] 1, 784; 945 1.12 
Nevada._._---_--___-____- 5, 828,016 | 1 96, 330, 400 83 | 42, 673 285,249 - 130 

. New Mexico. ..--..--.._-- 6, 772, 030 1 88, 612, 370 . 65 1, 756 178, 794 . 03 
Oregon___-_.-..------.---- 109 14, 000 6. 42 39 721 18.51 
Texas_.__.-.-------------- 68 4, 291 3.16 |---.----_- 140 1. 87 
Utah..---..- 77777} 29, 021, 298 | 1.507, 207; 298 -87 | 366,280 | 3, 102, 648 "54 
Washington 3__.____.______ 232, 241 4, 427, 000 - 95 12, 024 48, 926 2. 00 
East of the Mississippi 

(except Mich.)_.._______ 1, 196, 471 1425, 372, 000 |--------_- 403 100, 616 |.---__.___ 

Total___..._.-_-___- 3 87, 864, 898 | 41, 589, 100, 347 | -90 | 513,198 8, 316, 044 . 29 

1 Excludes copper recovered from precipitates as follows: Arizona, 15,392,462 pounds; California, 8,800 
pounds; Montana, 6,004,223 pounds; Nevada, 2,607,400 pounds; New, Mexico, 30,306,293 pounds; Utah, 21,- 
149,066 pounds; Virginia, 10,000 pounds. se 

2 Includes metal recovered from pyritic ore (residue). 
3 Includes ore from Washington classed as zinc-copper ore and copper, gold, and silver recovered therefrom. 
4 Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore.
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Copper ore, old tailings, etc., concentrated in the United States in 1947, with 
content in terms of recovered copper | 

at SS 

Ore, old tail- Copper 
State ings, ete. ometnoed a opeer pres) from Ore, 

concentra uced (pounds) | etc. (per- 
. (short tons) | (Short tons) cent) 

Arizona_---------------------------------------| 138, 494, 441 1, 098,003 | 2 586, 856, 015 0. 88 
California_.....-..---.------------------------- 560 93 31, 300 2. 79 

Colorado.__---.----.--------------------------- 5, 632 331 154, 400 1.37 

Michigan_.......------------------------------- 5, 129, 774 42, 704 48, 368, 000 47 

Montana-_-_-...--------------------------------- 1, 816, 069 192, 773 3 104, 452, 092 2. 88 

Nevada.-_---------------------------+---=------ 5, 739, 109 184, 131 92, 080, 500 . 80 

New Mexico_--.-.------------------------------ 6, 675, 713 204, 059 4 86, 677, 899 - 65 

Utah. .._.------------------------------------- 29, 009, 573 790, 257 506, 366, 157 . 87 

Washington 5___.___---------------------------- 232, 158 9, 672 4, 395, 800 . 95 

East of the Mississippi (except Mich.) - --------- 1, 180, 051 6 73, 932 7 25, 216, 000 |--..----~--- 

Total_....-..---------..---__-.----------.] 83, 283, 080 2,595,955 | 1, 454, 598, 163 . 87 

1 In addition 3,671,800 tons were treated by straight leaching. 
2 In addition 67,918,108 pounds of copper were recovered by straight leaching. 
3 Includes 455,724 pounds from iron concentrates. 
4 Excludes 30,306,293 pounds of copper recovered from precipitates. 
5 Includes ore classed as zine-copper ore. ; 

6 Includes concentrates from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 

7 Includes copper from magnetite-pyrite-chalcopyrite ore from Pennsylvania. 

Copper ore, old tailings, etc., smelted in the United States in 1947, with content 

in terms of recovered copper, and copper produced from all sources, in terms 

of recovered copper | : 

. Ore, old tailings, etc., smelted Copper from 
all sources, 

- Stat including old 

ate . slags, smelter 

| Short tons oR Pee me Per cent cleanings, and 
. of copper| precipitates. 

| (pounds) (pounds) — 

rr 
| ELC | NES TD, 

Alaska_....___-.-----------------------------------|---- +--+] -------------- |--- ee 24, 000 

Arizona.____--------------------------------------- 644, 207 54, 934, 237 4, 26 1 732, 436, 000 

California__._-.-..-----.--.------------------------ 15, 433 1, 848, 100 5.99 2 4, 814, 000 

Colorado_..__-------.-----------------------+------- 10, 940 863, 595 3. 95 4, 300, 000 

Idaho. ..-..---------------------------------------- 3, 303 256, 146 3. 88 3, 280, 000 

Michigan___._-__.----.-.---------------------------]------------]--------------]---------- 48, 368, 000 

Missouri_.._..._.-----------------------------------|------------|--------------|------+---- 3, 520, 000 

Montana_._..___--_---.--.------------~-------------- 22, 511 1, 450, 995 3. 22 1115, 800, 000 

Nevada_...-_-------------------------------------- 88, 907 4, 249, 900 . 2.39. 1 99, 206, 000 

New Mexico__._------_---.------------------------- 96, 317 1, 934, 471 1.00 1 120, 410, 000 

Oregon.__--.--------------------------------------- 109 14, 000 6. 42 28, 000 

TexaS....-.--_-.--.----__------.------------------- 68 4, 291 3. 16 12, 000 

Utah__.---_-____---_------- +--+ ---------- 11, 720 841, 141 3. 59 1 533, 066, 000 

Washington. _.-...--..---_----_------------------- 83 31, 200 18. 80 4, 480, 000 

East of the Mississippi (except Mich.) ..------------ 16, 420 . 156, 000 . 48 25, 382, 000 

Total._....----------------------------------- 910, 018 66, 584, 076 3. 66 1, 695, 126, 000 

1 Considerable copper was recovered from precipitates. 
2 Mostly from ores not classed as copper ores.
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Copper ores produced in the United States, 1938-42 (average) and 1943-47, and 
average yield in copper, gold, and silver 

-—_— ee 
Smelting ores ! Concentrating ores 1 Total 

Yield Yield | Yield | .,, 1q | Val Year in cop- in cop- in cop- Yield Yield per ton 
Short tons per | Shorttons | per | Shorttons!| per | Pe& 14. exilves in gold 

(per- (per- (per- | 77 80lc jn stiver| “and 
cent) cent) cent) | (ounce)| (ounce)! ive, 

1938-42 
(average) _ 2, 194, 418 4.38 61, 491, 615 1. 08 66, 627, 963 1.19 | 0.0075 | 0. 267 $0. 45 
1943__.. LL 2, 151, 187 3. 64 92, 246, 622 . 97 98, 119, 735 1.04 | .0055 . 142 . 29 
1944.0 1, 539, 436 3. 84 86, 392, 852 . 94 91, 063, 648 -99 | .0050 . 130 227 
1945_._._ 1, 036, 847 | 3. 52 73, 958, 665 -90 | 277, 472, 983 -93 | .0051 .119 - 26 
1946_... 2. 742, 666 3.12 58, 520, 635 .88 | 262, 232, 342 91 | .0046 . O91 23 
1947...____ 910, 018 3. 66 83, 283, 080 . 87 | 2 87, 864, 898 -90 | .0058 . 095 . 29 a 

1ineludes old tailings, etc. 
2 Includes ore from Washington classed as zinc-copper ore. | 

Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 842,477 short tons 
in 1948, a decrease of 2 percent from the total of 862,872 tons for | 
1947. Such output constituted 51 percent of the world production 
during 1925-29 but dropped sharply in the succeeding years until 

. 1934, when it was only 17 percent. From 1936 to 1940 it fluctuated 
| between 25 and 33 percent, in 1942-44 it was slightly above 35 per- 

cent, and in 1945-48 it ranged from 29 to 35 percent. 
The figures for smelter production are based upon returns from all 

smelters handling copper-bearing materials produced in the United 
States. For Michigan the sum of furnace-refined copper and copper 
cast into anodes for electrolytic refining is included. ‘The figures for 
blister copper represent the fine-copper content. Some casting and 
electrolytic copper produced direct from ore or matte is included in 
the smelter production. Metallic and cement copper recovered by 
leaching is included in smelter production. 

| The quantity, in pounds, of copper produced by smelters in the 
United States and its value are shown by years for 1845-1930 in the 
Copper chapter of Mineral Resources of the United States, 1930, _ 
part 1. 

Copper produced (smelter output) in the United States, 1989-48 (average) and 
1944-48, and total, 1845-1948 

I AL SS GSS) 

Year Short tons Value 1 

1939-43 (average) -.-.------_-.--.--_---- ee 953, 752 $219, 276, 000 1944... 0-2, 0033379. | "236; 7977 000 1945. ..__----o2 2a nnn 782, 726 184, 723, 000 1946_. 222 2o_2oo onan en enn nnn 599, 656 172, 701, 000 1947.2 ooo ooo enna nnn nee 862,872 | 360, 680, 000 1948__.__-----_--__----------------- eee 842, 477 365, 635, 000 
Total, 1845-1948... | 34,736, 590 | 10, 315, 249, 000 

eee 
30, Excludes bonus payments of Office of Metals Reserve; Premium Price Plan in effect Feb. 1, 1942, to June 

» 1947.
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| Refinery Production.—The refinery output of copper in the United 
States in 1948 was made by 12 plants; 8 of these employed the electro- 
lytic method only, 2 the furnace process on Lake Superior copper, 1 
the furnace process on western ores, and 1 both the electrolytic and 
the furnace methods. | 

Five large electrolytic refineries are on the Atlantic seaboard, three 
Lake refineries on the Great Lakes, and three electrolytic refineries | 
west of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, 
Wash.; and one at El Paso, Tex. In 1942 fire-refined copper was pro- 
duced for the first time at the Hurley, N. Mex., plant of the Kenne- 
cott Copper Corp., and virtually all of the plant output was treated 
by this method in 1948. The El Paso plant of the Phelps Dodge 
Refining Corp. produced fire-refined copper in addition to the usual 
electrolytic grade. Of the plants specified above, the Lake refinery 
of the Copper Range Co. has been idle since October 9, 1945. That | 
of the Quincy Mining Co., idle since 1933, was reopened in the final | 
quarter of 1948. 

In addition to the plants in the preceding paragraph, but included | 
in the 12 active refineries noted, is the plant at Inspiration, Ariz., 
which is equipped to make electrolytically refined copper direct from 
the liquors obtained from leaching. Usually all of this copper is 
shipped as cathodes to other refineries, where it is melted and cast into | 
merchant shapes; but in 1946 more than one-third went directly to 
consuming plants. The latter practice was continued in 1947 and 
1948 but on a considerably reduced scale. , . 

Primary and secondary copper produced by primary refineries in the United _ 
States and imported, 1939-48 (average) and 194448, in short tons 

eee 

(average); 1944 1945 1946 1947 1948 

Primary: 
Domestic: ! 

Electrolytic ?....-----------------| 875,527 | 837,089 | 669,705 | 475,571 | 805,718 | 745, 102 
Lake 3__ 22 ----w---..-.| 44, 636 41, 597 29, 995 21, 567 23, 998 26, 511 
Casting...22-22-22L_LLTLL} 30,715 | 95,166 | 76,038 | 81,291 | 79,497 | 88. 409 

Foret ttn neneeeonee one nneeeeee-| 950,878 | 978,852 | 775,738 | 578,429 | 909,213 | 860, 022 
oreign: , 

Electrolytic__.._...---------------| 350,376 } 247,335 | 298,128 | 300,233 | 250,757 | 247, 424 
Casting and best select.-.-_-_.._.- 1,187 j----..----} 34, 783 |___----___|_-L fee 

Refinery production, new copper--|1, 302, 441 /1, 221,187 |1, 108,599 | 878, 662 1,159,970 | 1, 107, 446 
Imports, refined copper 3__..---...| 247,159 | 492,395 | 531, 367 154,371 | 149, 482 249, 124 

Total new refined copper made 
available___.__.____.---------|1, 549, 600 |1, 713, 582 |1, 639, 966 |1, 033, 033 1,309, 452 | 1, 356, 570 

Secondary: | 
Electrolytic 4....---------------------| 105,411 | 78,402 | 584,044 | 597,615] 5249, 560 | 5 222 602 Casting._----2222 2} 3901 | = 7,998 | 12618 | 7.957} 19,595 | 22° 774 

Total___._._-....._---.-...---] 108,312 | 86,308 | 96,662} 105,572 | 269,085 | 245,376 
Grand total._._.----..--------------|1, 657, 912 {1, 799, 980 |1, 736, 628 |1, 138, 605 |1, 578, 537 | 1, 601, 946 
meee 

1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as accu- 
rate separation at this stage of manufacture is not possible. 

2 Some copper from Michigan is electrolytically refined at eastern refineries and is included as electrolytic 
copper. 

’ Data include copper imported for immediate consumption plus material entering couatry under bond. 
4 Includes some secondary Lake copper. 
’ Copper from scrap at Lake refineries included under “casting” copper in 1945-48.
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The 13 plants indicated constitute what commonly are termed 
“regular refineries.”’ Of these plants, eight employ the electrolytic 
process, four the furnace process, and one both methods. The electro- 
lytic plants, exclusive of the one at Inspiration, have a rated capacity 
of 1,509,000 tons of refined copper a year. They produced at the rate 
of 81 percent of capacity in 1948. | 

| The accompanying tables show the production of refined copper at 
regular refining plants, classified according to source, grade, and form 
in which cast. a 

_ Copper cast in forms at primary refineries in the United States, 1946-48 — 

oo 1946 | 1947 ; 1948 : 

Form — TT 

. Short tons | Percent | Short tons | Percent | Short tons | Percent 

Wire bars.....----------------------| 502,000 51} 885,000| 62 | ~—-783, 000 58 
Billets......-.-.-.--.---------------| 112, 000 11 | — 160,000 11} 187,000 14 
Ingots and ingot bars-_-..--..-.------ 102, 000 10 99, 000 - 7 148, 000 il 
Cakes._---.-..----------------------| 142, 000 15 178, 000 13 - 134, 000 10° 
Cathodes......---------------------| 115, 000 12 87,000; 6 76, 000 5 
Other forms_..........-------------. 11, 000 1 20, 000 1 25, 000 2 

| Total.....--------------------| 984, 000 100 | 1, 429, 100 | 1,353,000| 100 

, In addition to the regular refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and a : 
variety of alloys. The output of these plants is not included in the 
statements of refined-copper production in the preceding tables but is 
included in the following statement on secondary-copper production. 

: Copper Sulfate-——-The production of hydrous copper sulfate or 
bluestone by copper refineries in the United States was 24,500 short 

| tons having a copper content of 6,132 tons in 1948 compared with 
24,600 tons containing 6,161 tons in 1947. The output of copper 

| sulfate by plants other than the regular primary refineries totaled 
72,200 tons with a reported content of 18,054 tons in 1948 compared 
with 64,500 tons containing 16,115 tons of copper in 1947. Producers 
held 10,200 tons of copper sulfate at the beginning of 1948, total pro- 
duction was 96,700 tons, and shipments amounted to 93,100 tons. 
Some small purchases were made by producers during the year, and 
producers used a quantity equivalent to 2 percent of shipments. 
Inventories at the year end were 11,800 tons. 

SECONDARY COPPER 

Secondary copper includes material recovered from remelting old 
. copper and copper scrap and from copper alloys or alloys treated with- 

out separation of the copper. The following table summarizes the 
production of secondary copper during 1939-48. Detailed informa- 
tion appears in the Secondary Metals—Nonferrous chapter of this 
volume.
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Secondary copper produced in the United States, 1939-43 (average) and 1944-48, 
| | in short tons | | 

Ne rere nee ee et 

a 1939-43 | 
(average) 1944 | 1945 1946 1947 1948 

Copper recovered as unalloyed copper.---| 142,122 | 102,135 | 112, 856 136, 909 | 303, 092 284, 026 
Copper recovered in alloys 1.._...__._...-.| 612,267 | 848,807 | 893,660 | 666,637 | 658, 649 688, 762 

Total secondary copper_.-.---------| 754,389 | 950, 942 |1, 006, 516 | 803,546 | 961,741 972, 788 

From new scrap..--------------------| 376, 763 | 494,232 | 509,421 | 397,093 | 458,365 | 467, 324 
From old scrap...-------.-----------| 377,626 | 456,710 | 497,095 | 406,453 | 503,376} 505, 464 
Percentage equivalent of domestic . . 
mine output_..-.------------------ 80 98 130 132 113 117 

1 Includes copper in chemicals, as follows: 1939-43 (average), 10,582; 1944, 13,357; 1945, 18,666; 1946, 19,192; 
1947, 18,838; 1948, 17,612. 

The following table gives figures on apparent consumption of copper 
in the United States, and data for a long period are available on this 
basis. In estimating apparent consumption it has been assumed 
that copper used in manufacturing primary fabrications of copper is 
consumed. The method of calculating the quantity of copper avail- — 
able for consumption is shown in the accompanying table. It should 
be noted that exports and stocks include some refined secondary copper 
that cannot be determined separately and also that actual consump- | 
tion of new copper would differ from the figures shown in the table by 
changes in consumers’ stocks. Actual consumption of new copper 
has been at virtually constant rates, at peacetime peak levels, in the 
postwar period. The apparent consumption calculation is distorted 
in 1947 and 1948 by the fact that during this period unusual quantities 
of copper were imported in the form of scrap and reexported in re- | 

, fined form. Because refined exports cannot be broken down. to 
show new and old copper, deductions were made from apparent con- 
sumption without making corresponding additions to supply. 

New refined copper withdrawn from total year’s supply on domestic account 
194448, in short tons _ 
a 

| 1944 1945 1946 1947 1948 

Total supply of new copper_.._.__-.---.---| 1, 713, 582 1, 639,966 | 1,033,683 | 1,309,448 | 1, 356,57e-— 
Stock at beginning of year_.__..-..--------- 68, 500 81, 000 130, 000 96, 000 60, 000 

Total available supply....----..-----| 1, 782,082 | 1,720,966 | 1,163,033 | 1,405,448 | 1, 416, 570 
Copper exported 1......-...-.----.-------] 68, 373 48, 563 52,629 | 147, 642 142, 598 
Stock at end of year-.-.---------.--------| 81,000 | 130,000 96, 000 60, 000 67, 000 

Total...-.-.--.----------------------| 149,373 | 178,563 | 148,629 | 207, 642 209, 598 
Withdrawn on domestic account ?......-.--| 1, 504,000 | 1,415,000 | 1,391,000 | 1,286,000 | 31, 214, 000 

1 Includes refined copper in ingots, bars, or other forms. 
2 Adjusted for Office of Metals Reserve stock changes. . 
3 Includes copper delivered to the National Strategic Stock Pile.
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The Bureau of Mines began to compile figures on actual consump- 
tion of copper in 1945. Details for 1946 to 1948, inclusive, are shown 
in the accompanying table. Unlike the foregoing table, which at~ 
tempts to eliminate all but new copper from measurement, the follow- 

| ing one does not distinguish between new and old copper. It covers 
copper consumed in refined form. 

The heavy consumption of wire bars in 1947 and 1948 is noteworthy. 

Refined copper consumed in 1946-48, by classes of consumers, in short tons 
mene nn 

TC CSCI DS PPPS STEREO 

- ; Ingots Cakes . 
Class of consumer Cath- Wire oect and Billets | Other Total 

bars 

1946: 
Wire mills..__......---.--| 1,803 | 484,004} 15,938 |__|. | |b 088 Brass mills___-__-------_| 97,890 | 56,834 | 170,772 | 187,614 | 102,804 | 1,678 617, 592 
Chemical plants__.._..___ 60 |-------___ 4, 432 |__| 5, 661 10, 153 
Secondary smelters_.....__| 17,180 |_..._..___| 12, 705 206 250 329 30, 670 
Foundries and miscel- 
laneous.......-_-_.....-| 2, 268 225 | 21, 954 180 645 | 2, 282 27, 549 
Total........-.--------.| 119, 196 | 541, 063 | 225, 101 | 188,000 | 103,609 | 9,950 | 1, 18%,909 

1947: | a es nn ns rs es es Wire mills_......-------.] 2, 550 | 1757,529 | 17,633 |__________|_._.______ 52| 1777, 764 Brass mills_--.-__------| 68,427 | 67,065 | 117,936 | 229,203 | 173,124 4 648, 759 
Chemical plants___.______ 59 J---- 251 Joe fee 1, 662 1, 972 

. Secondary smelters...____ 4,107 |_-..--____ 3, 074 279 166 197 7, 823 
Foundries and miscel- | 

~ Taneous.........-.-.-.-| 1,924 23 | 20,299 113 489 | . 4,128 26, 976 
Total..-...-.........-.| 77,067 | 1824,617 | 159,193 | 222,505 | 173,779| 6,043 | 11, 463204 | 

1948: NN Wire mills_._______-_____- 13 | 743,403 | 22,390 |__________|__________ 43 765, 849 Brass mills_________.--__| 79,235 | 62,454 | 92,889 | 209,861 | 169,875 |__| 614,314 
Chemical plants.________- 45 |_---____ 655 {_.---_____ 5 2, 524 3, 229 
Secondary smelters_..____ 4,847 |_ou 1, 411 242 178 127 6, 805 
Foundries and miscel- 
laneous.......-_......-.| 1,585 216 | 23, 530 67| 355 | 4, 634 30, 387 
Total.._........-.--.--| 85,725 | 806,073 | 140,875 | 210,170 | 170,413 | 7,328 | 1,420,584 
en : 

1 Revised figure. 

STOCKS 

The following table gives domestic stocks of copper as reported by 
primary smelting and refining plants. Stocks of blister and anode | 
copper in transit from smelters to refineries are included with blister 
copper. | 

Over-all industry stocks continued to drop in 1948 as new supplies 
again fell short of large consumer needs. 

Stocks of copper at primary smelting and refining plants in the United States at 
end of year, 1944-48, in short tons 

eee 
Refined Blister and Refined Blister and 

efine materials in efine materials in 
Year copper process of Year copper process of 

refining 1 refining 1 

1944... 81, 000 311,000 || 1947___.----____________ 60, 000 213, 000 1945.___...-..---.---| 130, 000 331,000 |] 1948..._.......--.-| 67,000 183, 000 
1946... 96, 000 254, 000 

me 
| 1 Includes copper in transit from smelters in the United States to refineries therein.
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Producers’ (smelters and refineries) inventories of crude and refined 
copper, of which only about one-quarter was in the form of refined 
metal, fell 8 percent, aggregating 250,000 tons at the end of the 
ear. 

J At the end of 1947 the Office of Metals Reserve held 9,986 tons of 
electrolytic and fire-refined copper in cathodes, shapes, and in-process 
copper. No copper remained in Metals Reserve hands at the end of 

- 1948, having been sold to industry or shipped to the National Strategic 
Stock Pile. | | 

Fabricators held 379,346 tons of refined copper (including in-process 
metal and primary fabricated shapes) at the end of 1948, according 
to the United States Copper Association, a decline of 10 percent com- 
pared with inventories when the year began. Working stocks were 
reported as 295,958 tons, or virtually unchanged from those on hand 
a year before. After accounting for unfilled purchases of metal, the 
deficiency of stocks in relation to unfilled orders was found to be | 
151,060 tons compared with 104,922 at the end of 1947. 

_ Figures compiled by the Copper Institute show that domestic 
stocks of refined copper increased from 76,035 tons at the end of 1947 
to 96,080 tons at the end of 1948. Inventory data of the Bureau of © 
Mines and the Copper Institute always vary owing to somewhat dif- 
ferent bases. Before 1947, a primary reason was that the Copper 
Institute coverage was limited to duty-free copper. The inclusion by 
the Copper Institute of all copper after January 1, 1947, reduced the 
differences chiefly to variations in individual interpretation. In the 
Bureau of Mines classification, cathodes to be used chiefly for melting 
and casting into shapes are considered stocks in process and not 
refined stocks. co | 

Stocks of copper in fabricators’ hands at end of year, 194448, in short tons 

Unfilled pur- . 

“refined refined cop- Working sales to | over orders 
copper ! per from customers booked 

producers 

—= 334, 017 53, 538 289, 160 285, 654 — 187, 259 
1945. .------.------------------~- 375, 618 44, 100 268, 490 362, 436 — 211, 208 
1946. ...------------------------- 411, 013 59, 421 286, 418 526, 648 — 342, 632 
1947. .-..--..-.---------- === == 423, 432 103, 765 293, 859 338, 260 —104, 922 
1948. ...------------------------- 379, 346 81, 496 295, 958 315, 944 —151, 060 

1 Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper held at refineries for fabricators’ account. 

PRICES | 

Reports to the Bureau of Mines from copper-selling agencies in- 
‘dicate that 1,377,000 short tons of copper were delivered to domestic 
and foreign purchasers in 1948 at an average price (f. o. b. refinery) of 
21.7 cents a pound or 58 percent above that prevailing for 1942-47. | 
The averages for 1942-47 exclude bonuses paid for overquota outputs 
of individual mines, which were first applicable to February 1942 
tonnages; the Premium Price Plan ended June 30, 1947. The history 
of the Premium Price Plan is given briefly in the report of this series 
for 1947. 

883326—50——82
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Average monthly quoted prices of electrolytic copper for domestic and export 
_ shipments, f. 0. b. refineries, in the United States, 1947-48, in cents per 

pound | - | 

| 1947 | 1948 

, _ Month - Domestic | Domestic | Export | Domestic | Domestic | Export 
. f. o. b. f. o. b. f. 0. b. f. 0. b. f.o. b. f. 0. b. 

: oe refinery ! | refinery? | refinery? | refinery! | refinery 2 refinery? 

7 January ....----------------- 19. 45 19.270 | 19.926 21.37 | 24.200 21. 582 February....----------------- 19. 87 19. 349 20. 403 21: 37 21. 200 21. 507 March -__.___.__._-..--.--_- 21.12 20. 911 22.206 | 21.37 21. 200 21. 531 April..._-__------.---------_- 21.37 21.225 | 23.315 21.37 21.200 | . 21.534 May.._.....-..---.----.------ 22.19 22. 105 23.591 | 21.37 21. 200 21. 554 June.._--.---.--.-------------| - 21.50] 21.348] — 21,642 21.37] 21.200} 21.696 July...--...-.-------------- 21.37 21. 226 21.359} = 21.49| 21.375 21. 668 August ...---------.------2--- 21.37 21.225| 21.326; 23.111 23.085 23. 425 September_....-.---------| 21.37 21.225| 21.388 | 23.387] 23,200 23, 425 “October......-..-------------- 21. 37 21. 209 21. 389 23. 37 23, 200 93. 45 November___.--.-.---------_- 21. 37 21. 200 21. 460 23.37 | 23, 200 23. 425 December....--.------------- 21.37 21. 200 21. 488 28.37 23.200 | - 23.454 
| Average for year-....--.| 21.15 | . 20.958 | 21.624 22, 20 | 22.088 22, 348 

.? As reported by American Metal Market. oe . 
_ 2 As reported by E&MJ Metal and Mineral Markets. 

Average yearly quoted ‘prices of electrolytic copper for domestic and export 
shipments, f. o. b. refineries, in the United States, and for spot copper at 

~ London, 1939-48, in cents per pound OO a | 

ee | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Domestic f. 0. b. refinery = 11.07 | 11.40 | 14.87 | 11.87 | 11.87 | 11.87 | 11.87 | 13.92 | 21.15 | 22, 20 Domestic f. 0. b. refinery 2_-._| 10.965) 11.296] 11.797] 11.775] 11.775' 11.775] 11.775] 13,820] 20.958| 22, 038 Export f. 0. b. refinery #______| 10.727] 10. 770] 10. 901] 11. 684] 11.700) 11.700, 11.700] 14.791) 21, 624| 22. 348 London spot 2 3_______________/410. 066] (5) (5) (5) (5) | (5) | (5) (5) (5) (5) 
-— eee 

CS CET SSPE St re encraset 

1 As reported by American Metal Market. 
2 As reported by E&MJ Metal and Mineral Markets. 
3 Conversion of English quotations into American money based on average rates of exchange recorded 

by Federal Reserve Board. 
. * Average for 8 months; thereafter, London Metal Exchange dealings suspended. 

5 No quotations. - See text for official price changes. | 

Copper was in strong demand throughout 1948, but the price 
remained at 21.2 cents a pound for electrolytic copper, f. o. b. refinery, 
until the end of July. Sharp advances in prices for lead and zinc were 
followed by a rise for copper of 2 cents a pound in small producers’ 
prices on July 29. By August 11 all producers were quoting the 
higher price, which prevailed throughout the remainder of the year. 
The average monthly price for export copper, f. 0. b. refinery, was 
0.3 to 0.5 cent higher than the domestic price in the first 8 months of 
the year, dropped to 0.225 cent in September-November, and was 
0.254 cent in December. 

London Price.—The official maximum price of the British Ministry 
of Supply for electrolytic copper in the London market was established 
at £132 per long ton (equivalent to 23.73 cents a pound) on July 

| 14, 1947, and remained at that level until late in 1948. Following 
several advances in the United States price, the British price was 
raised to £140 per long ton (25.15 cents a pound), effective October 1, 
at which level it continued beyond the end of the year.
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FOREIGN TRADE! - | 

Before World War II United States imports and exports of copper 
constituted a well-balanced trade through which the smelting, refining, 
and manufacturing facilities of this country were utilized to treat | 
foreign materials and to return refined copper and manufactures of 
copper abroad. Because of the excise tax on copper imported into | 
the country, virtually no foreign metal was consumed in the United 
States, the imported copper being treated under bond and thus not 
subject to payment of the tax. This situation was changed during 
the war, when all copper imported had to be retained for the war 
program ; because the Government became the importing agent during 
this period, the tax was ineffective. In the postwar period industry 
and Government again required all imported as well as domestic 
copper to fill above-normal requirements for the metal, and most of 
the imported copper again was consumed here. To encourage 

_ Imports the excise tax was suspended, effective April 30, 1947—March 
31, 1949. | ee Se 

a IMPORTS Oo : 
Total imports of unmanufactured copper gained 23 percent and | 

were at a peacetime peak rate but continued well below records 
established in 1941-45. Total entries of the lower-grade imports were 
little changed in 1948 as compared with 1947; but the more important. 
unrefined class dropped 7 percent, while the refined class rose 67 per- 
cent to lead other items by a substantial margin. Quantities of ores. 
and concentrates received from the larger suppliers in 1948 differed 
somewhat from 1947; but totals for the two were similar, the greatest. 
change being the drop in imports from Peru. In the unrefined grade,. | 
receipts from Northern Rhodesia were reported in 1948 but not in 
1947; entries from Chile were larger but those from Mexico, Peru, 
Yugoslavia, and the Union of South Africa dropped, and Turkey 
disappeared from the list. Chile’s shipments of refined copper to the 
United States rose sharply in 1948, Canada’s likewise gained markedly, _ 
the unusual entry from Japan in 1947 was not repeated in 1948, and 
receipts from Peru dropped. | 

Copper (unmanufactured) imported into the United States, 1989-48 (average) and 
1944-48 ! . 

{U. 8S. Department of Commerce] . 

Year Short tons | Year Short tons 

1939-43 (average)_.--------------------] 608, 835 |] 1946._____._._._._.--...------__| 398, 278 
1944... 785, 211 || 1947__.---- 2 413, 894 
1945__---------------naeon-on--e-------| 853,196 || 1948. TTT) 5073 251 

, 1 Data include copper imported for immediate consumption plus material entering country under bond. 
2 Revised figure. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Copper (unmanufactured) imported into the United States, by countries, 1947-48, 
in short tons ! 

[U. S. Department of Commerce] _ - 
LLL, LARS Aare esr ies py assvsyshassnses WSs SSS SSS 

. Regulus, pearetined Old and 
. ack or ack blister +, | SCrap.cop- 

Ore (cop- Concen coarse cop-|: and con- Refined 12 | per, fit only 
Country per (copper per and | verter cop- ietes’ for remanu- 

: | content) | , ontent) cement | perinpigs| P berg |facture; and 
(copper | or.con- | seale and 

| content) | verter bars clippings 

ot 1947 
Australia. .......-.---------- 2 320 |---.--------]------------ |---| 196 
Bolivia. .....-..-.-----.-___.- 337 6,415 |_--- fe 

'  Camnada.___- oe _ 29 18, 468 2, 126 - 28 1, 180 4, 651 
© Chile... 22s} 6, 586 13, 072 321 59,885 | 3 143,010 250 

Cuba____-...---------------- 50 14, 848 jt d «65 
Czechoslovakia. -_------.-----|_-------2- |e} 1,096 }_-.- 222 Li }_e ee 
Ecuador._...-----..------.---|--------__-_ 132 58 |-----------_]----- | 
Japan_.....-.-------------2--- |---| -- {eee |e 3, 226 |------------ 
Mexico__-__...-----.-.-------- 5, 447 4,158 1, 763 64, 410 66 62 
Newfoundland and Labrador-_|_...-.______ 8, 922 |e 42 
Peru. _..-.------------------- 387 7, 326 - 906 21, 978 2,000 j--.-.--.-_-- 
Philippines, Republic of.___-_ (2) 22,180 |-----.----__}- ee] 55 
Turkey_-__---------------_---|-----------_|-------- |e 1, 933 |---| 
Union of South Africa. __.__- 1, 658 65 49 7,903 |----- i 91 
Yugoslavia. —...-....--------_-_]---- 172 |. 10,145 j----- 
Other countries_......--...-_| . 169 165 |~----------_]---------22_|___- 551 

Total_------------. 14, 665 71, 193 5, 223 167,378 | % 149, 482 «8, 953 

1948 
Australia. .-.-..-------------_| . 2 - 167 ||} 801 
Bolivia... .--..-...---------___ 804 5,925 |_----------.]------------|--- [eee 
Brazil__..-.-------------------|-----------_|-----------_ | 1, 187 
Canada___-.-------------- 34 20, 726 813 120 17,127 |. 4,749 
Canal Zone...-..-------------]---------_--|------------|------------}.e--------__|--- — 173 
Chile_.......-.-.--------_---- 5, 052 14, 480 341 70, 542 230, 288 |_....-----__- 
China. __..-------.-------.--_|---- 2 fee} 113° 170 
Cuba._..--- 41 16, 184 Joe — 16 
Ecuador-...---.------------.-_}----- 482 |.-----..----|.---.---.--_{-.------- |e 
Malta, Gozo, and Cyprus_____}.-..---____- 2, 689 |e 
Mexico__.-..------.---------_- 1, 011 7, 462 1, 485 46, 651 947 37 
Netherlands--_...._.-....--.--]----------_|---------- | §52 |---- 239 
Newfoundland and Labrador_}...._______- 3, 665 |---| | 33 
Northern Rhodesia 4_.....-.__}...--_______ 131 14 18, 916 |----------_}------- 
Panama, Republic of. _...-.-_]---------_--|-----------_]_--.------__]------__-____|----- 101. 
Peru. -...--.----------. 2. 431 4, 582 638 13, 434 233 j-.--.-.----- 
Philippines, Republic of__.__- (2) 22,125 |---------_-.]----------.-|----------o |e. 
Union of South Africa_...-__- 794 1, 636 32 3, 321 |... 143 
United Kingdom. -.__-.--.___]---.--2----_ |e || 113 - 882 

Yugoslavia. ._-.------------..-]----.-------|-------- |e 2, 298 |..--------__|-----.-.---- 
Other countries__......-._._- 28 297 334 2 303 853 

Total. ....---------- 8, 197 81, 103 3, 657 155, 836 249, 124 ' 9, 334 
a i 

b 1 Data include copper imported for immediate consumption plus material entering the country under 
ond. 

2 Some copper in “‘ore’’ and “‘other” from Republic of the Philippines is not separately classified and is 
included with ‘‘concentrates ” 

3 Revised figure. 
4 Tonnages credited to Southern Rhodesia by the U. S. Department of Commerce have been added to 

Northern Rhodesia.
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| EXPORTS a 
Refined copper continued in its usual position as by far the chief 

copper export class; shipments in 1948 were slightly smaller than in 
1947. Of the larger recipients in 1947, United Kingdom, Netherlands, 
Sweden, and Italy obtained less in 1948, and India, Switzerland, 
France, and Germany received more. Sweden was shipped virtually 
none in 1948. Of the other export classes, the negligible ore and 
concentrates class gained, as did rods, pipes and tubes, wire (insulated), 
and old and scrap. On the other hand, smaller quantities of plates 
and sheets and wire (except insulated) were exported. ) 

| Copper exported from the United States, 1944-48 

. [U. S. Department of Commerce] 

. ’ Ore, con- 
centrates, Refined 
composi- efine Other cop- 

tion metal, | copperand| Total (except ‘Other ’ . ” per manu- |Grand total 

Year | and pore: manufac copper manufactures”) | * oinres1 

per (copper 
content) | 

: Short tons Value 

1944.00 el 237,515 | 287,515 | $101, 837,979 | _ $859, 421 |$102, 697, 400 
1945_..-.-..-...----------- 34} 132,555 | 132,589 | 54,212,247) 1,000,008 | 55, 212; 255 
1946_...--..---.------------ 23 97, 475 97,498 | 37,114,211 | 1, 472 662 | 38, 586, 873 
1947._.-..------------------ 115] 196,999 | 197,114 | 99, 907,924 | 2) 580, 974 | 102) 488, 898 
1948__-_---------an--nnnen an 2,473 | 206,567 | 209,040 | 110,801,691 | 2, 249,857 | 113, 051, 548 

1 Weight not recorded. | 
% Less than 1 ton. 

te



Copper exported from the United States, by countries, 1948, in short tons | ne, ary : 

[U. 8. Department of Commerce] oo oo ae 

Ore, concen- . | 
trates, com- Refined Oo Wire ( Insulated | Oth 

position in bars, nis ire (ex- nsulate er cop- 
Country metal, and ingots, _ Rods Old and Pipes and Plates and cept in- wire and | per manu- 

unrefined | or other | dD sulated) cable factures 
copper (cop- forms - - 
per content) 

Algeria_.___.-.------------ +--+ eee eee ene | ene 2,733 |_---.-----~-|------------ 10 11 4 10 . 
Argentina____..-..-.-.-- eee 6 4, 327 (1) penne wenn 194 383i 475 1, 546 
Belgium and Luxembourg...-.-----.--------.--- oon enon nee | eee eee eee 2,576 |_-_--..----- ii 66 2 1 420 Ss 
Brazil_..---.-- 110 1, 595 § |... _e 268 162 108 741 D 
Canada... 2 3 44 341 93 511 111 339 3, 658 , = 
Canal Zone....----...----- 2 eee |e 30 (1) wenden nee 22 26 1 447 Fy 
Chile... |e 7 2 fie . Dd]. 7 - 139 833 > 
China___._---....--. 2-2 eee] ee 326 66 |_---.------- . 95 137 207 5, 880 i 
Colombia. .__...----..---- |e 4 2 foe 98 784 261 | - 1, 883 uA 
Cuba... ..-22. 2 ee 3 3 9 j---- eee 910 85 783 2, 248 
Denmark... ...---2-.--- ee 1, 593 670 j--------eeee] SO - 12 joe ~ Q) - 17 | bel 
Dominican Republic__.....-.--....--.22---- eee | 2 j----.-----~-|---.-------- 39 26 79 272 ts 
France._....---.------- eee |e eee 10, 222 |---| 16 “1 - 25 1, 514 | . > °° 
Germany... -..---.-------_ eee | eee 8, 685. |... 17 9 “DT jovee 18 by 
Greece. ee 2, 200 125 8 jee 26 70 462 44 —Clu 
India... 15, 097. Joo 1, 673 153 | | 12 (1) 857 (2) © 
Italy... ee 4, 463 275 52 (!) 6 2, 902 23 © 
Mexico.-__.--.- 22 3 558 65 (1) 698 288 451 1, 705 rx] 
Netherlands_.... 2.22 fe 8, 776 6, 363 57 | 398 63 18 255 - 
Norway...---..----------------- +--+ eee |e eee 896 |--------L---]------------ — 96 73 62 103 _ 
Panama, Republic of....-....--._.-.-. ee} | || ee 26 9 18 253 oO 
Perul.u- 2 eee nn [eee 6 4] | BD 88 70 433 i 
Philippines, Republic of. .._..---...-- ee 1 7 18 {2 150 23 411 1, 571 02 
Portugal. ._.-.-.-.-- 2-2 en eee ee 279 |----.--.---_] - 56 " 21 51 3 | 31 
Saudi Arabia.....0-...------ () wenee nena eee] pee 80 13] 181 731 
Switzerland... 20 11, 317 167 56 40 40 4 105 
Turkey--_.--...---2.- 0 eee 3 34 jowui el 9 16 210 364 
Union of South Africa_....----- 1 28 |.-2-----_ 207 110 1, 339 407 
United Kingdom_.....---.- ee 126 62, 776 17 231 45 42 (1) 235 
Uruguay.__._------.---- eee eee [eee 160 rr 166 54 109 . 236 
Venezuela__..-___--. eee 1 2 4 |------------ 380 204 795 2,773 | 
Other countries.....--.0--- 5, 985 22 20 423 362 1, 237 5, 246 

Total: Short tons. ..--.--.----- ee 2, 473 |. 142,498 8, 101 2, 266 5, 246 2, 853 10, 694 34, 809 (2) 
Value____.--_--.-----------------------------------| $1,029, 106 |$63, 236, 309 | $3, 899, 348 $820, 337 | $4, 709, 342 | $2, 226, 410 | $6, 413, 024 /$28, 467,815 | $2, 249, 857 

ee 
eee SS SN SSNS SSO Se 

1 Less than 1 ton. Lo 
2 Weight not recorded.
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Brass and bronze exported from the United States, by classes, 1947-48 | 

[U. S. Department of Commerce] . 

| : | 1947 1948 
Class —— 

| _ | Short tons Value Short tons Value ; 

Ingots...---.-------eeeeeeneeeneeeeeeteeeneeecneeee-e--| 1,287 | _ $521, 438 404 | $191,240 ) 
Serap and old.-_----------------------------------.---- 3,157 | 1,061, 627 6,584 | 2, 247,385 

Bars.and rods_....------------------------------------- . §,336 | 2,872, 470 2,026 | 1,326, 540 
Plates and sheets__.------------------------------------ 5,976 | 4,224,152 3, 931 2, 966, 531 

| Pipes and tubes_..------------------------------- see 2,895 | 2,345,650 | 2,484. | _- 2303, 487 
Pipe fittings.._...-------.------------------------------ 467 | 777, 858 595 | 1,081, 969 

. Plumbers’ brass goods_.-.__.--._.---------------------- 1,885 | 4,085, 322 1,594 | 3,384,099 
Wire of brass or bronze. ---------.-.-----------------+--- 3,201 | 3, 257, 442 2,455 | 2, 638, 524 
Brass wood ScrewWS_.-----------------------------------| (2) ~” 185, 082 (1) "138; 850 - 
Hinges and butts of brass or bronze-_---.-..------------ () 239, 756 () - "932, 818 
Other hardware of brass or bronze._.....---.----------- (4) 1, 388, 781 |. Q) 774, 014 

. Other brass or bronze Manufactures. .--.----...-------- (1) 6, 841,884 | = (!) —. 5,160, 495 

| Dotal —--naeeeeeconeeeccneecenneeennneeenenene (1) 27, 801, 407 (1) 22, 395, 952 | 

1 Weight not recorded. | | = 

Unmanufactured brass (ingots, bars, rods, plates, and sheets) exported from the 
United States, 1944-48 , - 

oe [U. S. Department of Commerce] 

| Year — Short tons Value Year Short tons Value 

1944..._._......| 198,882 | $46,610,439 || 1947-...----------------| 12,500! $7, 618, 055 
1945.-.------------------ 33,781 |. 11,838,013 || 1948_---_--_--.-------_- 6,381 4, 484, 311 
1946.__------------------ 8, 990 3, 857, 117 | | 

Copper sulfate (blue vitriol) exported from the United States, 1944-48. _ 

. [U. S. Department of Commerce] oo 

Year . | Short tons. Value Year Short tons Value | 

1944. 28, 922 $2, 843, 941 || 1947_--.----.-_-------_- 34, 021 $4, 099, 551° 
1945__--_---------------- 34, 967 3) 419, 332 || 1948_------------------- 42, 135 6, 514, 960 
1946__------------------- 41, 345 | 4, 076, 850 i | op ° 

~ WORLD REVIEW 

The leading copper-producing countries of the world, with the | 
exception of the United States, had larger outputs in 1948 than in 
1947. There is, as usual, question regarding the U.S.S. R., for which | 
precise data are not obtainable, but doubtless production rose in that 
country also. The drop in the United States resulted from the strike 
at the country’s leading mine—the Utah Copper—from October 24 
through the remainder of the year. Altogether a small increase in | 
world production is indicated. ) | |
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World mine production of copper, 1942-48, in metric tons . 

{Compiled by B. B. Mitchell] 

Country 1942 1943 1944 1945 | 1946 1947 1948 

North America: 
Canada.-_..___.__.......--| 278, 815] 260, 900 248,145) 215,416] 166,892] 204,897; 217, 614 Cuba... 18, 916 6, 405 6, 584 9, 067 11, 323 13, 729 16, 299 Mexico......-__.----_ 51, 379 49, 774 41,302; ‘61, 680 61, 054 64, 811 59, 076 Newfoundland_____________ 5, 666 5, 669 5, 021 4,693; 4, 458 3, 853 4, 126 _ United States............._| 979,811] 989, 568 882,277; 701,154) 552,234) 768,892] 757,326. 

Total North America... | 1,319, 587] 1,312,316] 1, 183, 329 992,010] 795,961) 1, 056, 182) 1, 054, 441 

South America: 
; Bolivia 1.222 6, 376 6, 011 6, 170 6, 097 6, 127 6, 241 6, 616 - Chile... 22-2---___--]| 489, 158] 509,378] 498, 520 446,398} 358,848]  414,478| 448 289 Ecuador 3__..-...-___ 1, 587 4, 418 3, 720 3, 289). 2,699 120 482 Peru.......2---- 35, 332 33, 407 32, 396 31, 916 24, 592 22,492} 18, 068 

Total South America_..._| 532,453] 553,214] 540, 806 487,700} 392,266} 443,331) 473, 455 

Europe: — 
. Austria. ..----------_-_--_ 982 1, 365 1, 500 320 125 259 982 Finland..__...._--._______- 16, 102 16, 363 15, 841 14, 978 13, 550 15, 409 23, 326 . France._.--.-.-..----_-_-___. 317]. 149 82 327 353 71 (3) Germany 4._.-.....-______- 23, 000 21, 600 23, 500 (3) 518,300} §17, 500 6364 Hungary__.....---.-.-____- 980 910 7 750 (3) 160 4300 (3) Italy 822-2 4, 082 7 2, 540 363 2,177 (3) (3) (3) Norway.._.--------..---__- 15, 471 16, 248 14, 462 5, 203 12, 249 14, 707 13, 625 Spain 8.2222 10, 700 11, 100 11, 000 8, 300 8,600) 411, 800 (3) Sweden.._......---__--_ 18, 056 17, 832 16, 121 14,926] 15,362 18, 144 16, 329 U.8.8. R.€610._ 135, 000) ~—:130, 000 135, 000} 140,000} 150,000) 165,000} 180,000 Yugoslavia 10... 32, 000 27, 000 22, 700 (3) _ (8) (3) (3) 

Total Europe 4? _________| 257,000] 245, 000 241,500} 205,000} 240,000) 260,000} 290, 000 

Asia: 
China 1011, 1, 255 1,146] — 1, 030 623 947 915 472 Cyprus 1__ 22 5,177 1, 422/____.______ 71 12, 681 15, 735 Formosa.-...--.------_-___- 5, 067 6, 020 3, 985 (8) 3) (3) 1, 183 India_......---.---- ee 6, 706 6, 909 6, 706 6, 230 6, 060 5, 462 6, 316 Indonesia -.......-..--_._.- 60 60 60 (3) (3) (8) (3) Japan____--._..__.____..-__| 2 83, 058] 12 94, 720] 12 86, 842 27, 984 17, 173 21, 892 25, 765 Korea (South).....---._.__| 3.1, 160 2, 052 2, 720 1, 251 522 389 66 Philippines, Republic of. -- (3) (3) (3) (3) woe 2, 502 3, 350 Turkey. --_.----.---___ 8, 257 10,000; 1°11,050) . 199,858} 1910,050/ 1 10, 080 12, 367 U.S.8. Ree (°) 0) (°) — ® | @&® (°) 
Total Asia #914___._______| 118,000] +135, 000} +116, 000 48, 000 37, 000 56, 000 67, 000 

Africa: 
- Algeria_.......- (3) 5 44 () a a 

Belgian Congo _____..____| 165,988] 156,850} 165, 484 160, 200} 143,885} 150,840) 155, 481 French Morocco..____.-___. 267 227 635 43 60 67 449 Portuguese West A frica__... 234 224 71 52 88 28 394 Rhodesia: 
Northern__..___.____.__| 10 250, 564] 258, 410 225, 685} 199,337) 191,546] 197,288] 226, 472. Southern______..______. 20 20 5 (3) (3) (3) (3) South-West Africa 4__._____ 1, 600 5, 000 (3) weeenee eee |ee ee 3, 100 10, 800 : Union of South Africa______ 24, 583 22, 731 22, 869 24, 016 26, 980 29, 330 29, 450 

Total Africa_._..........| 448,206] 443,467; 414, 793 383, 724; 362,559} 380,653; 423, 046 Australia._.........--..-______. 20, 729 24, 716 28, 506 24, 914 18, 040 13, 334 13, 440 

World total 44___________| 2, 686, 000] 2, 714, 000] 2, 525, 000 2, 141, 000} 1, 846, 000) 2, 210, 000] 2, 321, 000 
TEE ee 

eS oan dns 

1 Copper content of exports. , 
2 United States imports. 
? Data not available; estimate by authors of chapter included in total. 
4 Approximate production. 
§ British and Russian zones only. 
6 Bizonal area. 
7 January to June, inclusive. 
§ According to Yearbook of American Bureau of Metal Statistics. 
* Output from U.S. S. R. in Asia included with U. §. S. R. in Europe. 
10 Smelter production. ; 
11 Data represent areas designated as Free China during the period of Japanese occupation. . @ Preliminary data for fiscal year ended March 31 of year following that stated. 
13 Incomplete data. 
14 Includes estimate for Burma.
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World smelter production of copper, 1942-48, in metric tons 

[Compiled by B. B. Mitchell] 

ae Country 1942: 1943 1944 1945 1946 1947 1948 | 

North America: |e 
Canada__----------....-.__| 1244,040} 1232, 740| 1224,049) 1!198,427} 1151, 434 179, 997 192, 624 
Mexico-_---------------~----- 44, 729 43,013 32, 974 53, 287 52,371| 58,475 48, 761 
United States ?___-_---_---~| 1, 111, 458) 1, 103, 918) 1, 022, 382 784, 173 592, 229| 857,007; 839, 550 

Total North America.__.| 1, 400, 227; 1,379,671} 1,279, 405; 1, 035, 887 796, 034) 1,095, 479] 1, 080, 985 
eee bEeE—=,>->z—==.) —E—=—==_Z_Z_====== =. _ OEOO—=E=E>=PP00mT—T—TETY™TlEl_El_eeE——SSSS. OOS eS) ol eE=SaQQeeESS) ob C_—=e=S=SESEDEEEEe= 

South America: 
Chile_......-_--..--.-----__| 477,733] 489,320] 489,906) 440,289) 351,989; 409,161] 424, 866 
Ecuador 3__---.------------]----~----+- 4,030 3, 708 3, 285 2, 659)----..----|---------- 
Peru_--.--.~---------------- 29, 473 28, 215 26, 888 25, 550 19, 595 17, 824 12, 809 

Total South America_____ 507, 206 521, 565 520, 502} 469,124) 374, 243 426, 985 437, 675 

Europe: NT 
Austria... -......-..----_-- 2, 761 5, 711 6, 051 1, 454}---._____ 378 2, 288 
Belgium 4 16, 950 18, 320 4,310)__--.-__--_|---------_|---------- (5) 
Finland_......-.-..--._-_- 13, 263 15, 535 6, 756 18, 686 20, 952 21, 087 18, 555 
France 6____..--.--.---.---- 140 82 20 25 2 (5) (5) 
Germany._..---.--...-.-_-| 738,300); 731,300} 7 24, 000 (5) § 38, 809] 8 932,016; 8 9 62, 244 
Italy... 878 1,172 279 2,181 526 520 (3) 

Norway.-..---------------- 4, 597 2, 014 937 1, 692 7, 549 7, 920 8, 674 
Rumania-_.-_--------------- 46] 70}. (8) (5) 1, 116 (5) (5) 
Spain ..---.--...---_--.---- 11, 590 10, 952 10, 891 6, 268 9, 917 17, 287 20, 776 

. Sweden... -.--.._------- 15, 147 15, 938 15, 062 18, 249 14, 471 14, 258 15, 457 
U.S. S. R.710______________} 135, 000}. 130,000} 135, 000/ 140,000} 150,000] 165,000] 180, 000 
Yugoslavia_......------..-- 32, 000 27, 000 22, 700 (5) (5) (5) (5) 

Total Europe 7 10___..__. 271, 000) 258, 000 226, 000 215, 000 265, 000 278, 000 335, 000—C 

Asia: 
. China_______-----.--- +. 11 J, 225 111,146} - 21, 030 628 947 915 472 

India_.-....--.-----_--.--.-| ~ 5, 968 6, 198 5, 822 6, 096 6,412; .- 6,426 5, 957 
Japan______._-.._-._--.____] 22 102, 062) 12.119, 858) 12 102, 352 45, 737 23, 043 36, 812 54, 330 
Korea__..-------_-------._- 4, 330) 4, 554 5, 193 13 427 13 §27 13 392 13 §14 

. Turkey....--.--.------.--- 8, 258) 9, 730 11, 050 9, 858 10, 050 10, 080 10, 979 

Total Asia 71... 121, 900 141, 500 125, 500 62, 800 41, 000 55, 000 72, 252 

‘Africa: | . 
Belgian Congo. .__.--.--.-- 165, 938 156, 850 165, 484 160, 200 148, 885 150, 840 155, 481 
Northern Rhodesia__..._._- 250, 564 255, 027 224, 397 197, 192 185, 607 195, 610 217, 044 
Union of South Africa...._.}| 28, 877 22, 150 22, 397 23, 665 26, 723 29, 026 28, 993 

Total Africa............_- 440, 379 434, 027 412,278} 381,057} 356,215) 375, 476 401, 518 
Australia_.....-..-..--.-..---. 25, 004 20, 785 20, 217 20, 827; . 28, 028 19, 613 13, 305 

World total 7. .___..-..-.- | 2,766, 000 2, 756, 000| 2, 584, 000) 2, 185, 000] 1, 856, 000) 2, 251, 000| 2, 841, 000 
a 

1 Copper content of blister produced. | . ; 
2 Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores only, 

exclusive of scrap, was as follows: 1942, 987,004; 1943, 991,492; 1944, 910,245; 1945, 710,073; 1946, 543,996; 1947, 
782,780; 1948, 764,278. The diversion during the war of Belgian Congo matte from its previous destina- 
tion, Belgium, for resmelting in the United States resulted in some duplication. The movement ended in 
1945. 

3 United States imports. ; . . 
4 Figures represent blister copper only. Belgium reports a large output of refined copper which is not in- 

cluded above as it is believed produced principally from crude copper from Belgian Congo and would there- 
fore duplicate output reported under the latter country. - 

5 Data not available; estimate by authors of chapter included in total. 
¢ Exclusive of materia] from scrap. 
7 Approximate production. 
8 Includes scrap. 
9 -Bizonal area. . 
10 Output from U.S. 8. R. in Asia included with U. 8. 8. R. in Europe. . 
u Data represent areas designated as Free China during the period of Japanese occupation. 
12 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 
13 South Korea only.
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Canada.—Mine and smelter output of copper in Canada rose 6 and 
7 percent, respectively, in 1948. The gains marked continuations 
from low points reached in 1946. Following decontrol in June 1947, 
the price of copper rose to 21% cents a pound, delivered Toronto or 
Montreal. On August 3, 1948, the price was raised to 23% cents, 
which remained in effect through the remainder of the year. Labor 
supplies more nearly filled needs in 1948 than in a number of preceding | 
years. Consumption of refined copper was 107,353 tons in 1948 
compared with 109,210 tons in 1947, or more than double the prewar 
rate. | | | 

Copper produced (mine output) in Canada, 1944-48, by Provinces, in short tons 

Province 1944 1945 1946 1947 | a8 (Dre 

British Columbia__..--------.----.--.-----|_ 18,152 | __-12, 876 8,750] 20,900 21, 855 
Manitoba..........------------------.-----| 21,939 20, 563 19, 251 15,316 19, 403 
Ontario_._.-.---...-..------------.--- 142, 654 119, 726 89, 712 113, 934 118,795 
Quebec___--__-.-.-.----- 54, 027 51, 342 34, 899 42, 561 48, 348 
Saskatchewan._.._......-.---_------ 36, 757 32, 950 31, 356 33, 151 31, 479 
Northwest Territories. -----------------.-- 6 |------------|-----------~]---------~~-|]------------ 

| Total_......__---..------------------| 278,685 | 287,457 | 183,968 | 225,862 | 239, 880 

More than half of the mine output of copper in Canada usually 
| comes from the nickel-copper ores of the Sudbury district, Ontario; in 

| 1948 the proportion was 50 percent. The International Nickel Co. of 
, Canada, Ltd., is the largest copper producer in Canada. Inasmuch as 

nickel is the chief value in the ore, conditions in the nickel market have 
an important bearing on the company rate of copper production. 

| Heavy demand for copper in the war and postwar years constituted a 
drain on reserves, and plans were made for economic recovery and use 

| of lower-grade underground ore. The tonnage of ore mined in 1948 
(10,866,862) was slightly more than in 1947 and nearly double the 1938 
rate. Proved ore reserves, nonetheless, rose to 246,177,000 short tons 
at the end of 1948 from 221,843,000 at the end of 1947. The nickel- 
copper content at the end of 1948 was 7,503,000 tons, a gain over 
7,171,000 tons a year earlier. Underground development totaled 
84,152 feet in 1948 compared with 54,790 in 1947, bringing the total 
footage of underground development to 1,323,660 (250 miles). Copper 
sales amounted to 109,565 tons compared with 110,336 in 1947. 
About 52 percent in 1948 was sold in Canada and 48 percent was 
exported. The Falconbridge Nickel Mines, Ltd.—the other important 
producer in Ontario—hoisted 821,284 tons in 1948 compared with 
730,965 in 1947. Ore reserves at the Falconbridge mine were 8,098,- 
500 tons, averaging 1.63 percent nickel and 0.88 percent copper, and 
at outside holdings (including the McKim mine) were 5,909,000 tons, 
averaging 1.88 percent nickel and 1.02 percent copper. The McKim 
mine is expected soon to become a regular shipper of ore to company 
treatment plants. . 

Quebec was as usual the second most important copper-producing 
Province in 1948, supplying, however, considerably less than half as 
much copper as Ontario. Noranda Mines, Ltd., is an outstanding 

- producer in Quebec. A total of 977,403 tons of ore was hoisted at the 
Horne mine; 603,516 tons were milled, and 509,401 tons of ore and
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- concentrates were smelted. The smelter also treated 327,049 tons of 
custom material. Copper output for the Horne mine was 21,866 tons 
out of a total smelter output of new copper of 48,878 tons. In addi- 
tion to copper, the Horne mine produced 142,273 ounces of gold and 
437,493 ounces of silver. Developed ore reserves above the 2,975-foot : 
level were 4,528,000 tons of sulfide ore averaging 7.16 percent copper, ! 
14,000,000 tons of sulfide ore averaging 0.67 percent copper, and some 
siliceous fluxing ore. The property of the Quemont Mining Corp... 
Ltd., which adjoins the Horne mine and in which Noranda has a 
substantial interest, it is said, will soon be a large-scale producer of 
gold, copper, and silver. A total of 236,844 tons of ore, containing 
2.85 percent copper, 8.12 percent zinc, and 0.035 ounce of gold and 
2.66 ounces of silver per ton, were milled by Normetal Mining Corp., 
Ltd. The copper concentrate produced was smelted at Noranda, and | 
the zinc concentrate was shipped to the United States. Estimated | 
ore reserves were 1,625,900 tons of ore contaming 3.51 percent copper 
and 7.67 percent zinc. Waite Amulet Mines, Ltd. (controlled by 
Noranda), milled 422,785 tons of ore in 1948, containing 22,256 tons of 
copper, 14,521 tons of zinc, 12,460 ounces of gold, and 418,826 ounces 
of silver. A small quantity of ore was hoisted from the Waite mine, 
reported exhausted the year before. Completion of mining of known. 
ore at the “‘C” and ‘“‘F”’ shafts was reported to be expected by the end 
of 1949. Reserves at Amulet Dufault were reported as 1,251,204 tons 
of ore averaging 5.67 percent copper and 4.06 percent zinc, and 113,200 | | 
tons averaging 1.8 percent copper and 6.5 percent zinc. Canadian 
Copper Refiners, Ltd., controlled by Noranda, produced 95,410 tons 
of copper compared with 88,930 tons in 1947. The extension pro- | 
gram, which will increase refinery capacity by about one eighth and 
provide for production of special shapes, was scheduled for completion 
in June 1949. : - 

The copper produced in Saskatchewan and Manitoba comes frow 
the Hudson Bay Mining & Smelting Co., Ltd. (Flin Flon mine), and 
Sherritt Gordon Mines, Ltd. <A total of 1,865,835 tons of ore, averag- 
ing 2.30 percent copper, 5.0 percent zinc, and 0.084 ounce of gold and 
1.32 ounces of silver to the ton, was mined and milled at the Hudson 
Bay property. The copper smelter treated 371,181 tons of Hudson 
Bay ores and concentrates and 45,182 tons of custom concentrates. 
Shipments to the refinery for company account were 39,799 tons of 
copper, 127,007 ounces of gold, 1,889,718 ounces of silver, and 138,597 
ounces of selenium. Life of the mine of Sherritt Gordon Mines, Ltd., 
at Sherridon was prolonged by prevailing high prices for copper and 
zinc, making it possible to mine certain narrow and low-grade sec- 
tions of the ore body not included in ore reserves. Company esti- 
mates place exhaustion of the ore body at about the end of 1950. Ore 
milled totaled 458,325 tons yielding 9,988 tons of copper, 5,352 ounces 
of gold, 171,856 ounces of silver, and 11,159 tons of zinc concentrate. 
No new ore was found, so ore reserves were reduced by the tonnage of 
ore produced minus the mined marginal ore not counted as reserves. 
Reserves were 762,100 tons, averaging 2.55 percent copper and 1.99 
percent zinc. Development work at the Lynn Lake property was 
continued. No new reserves were developed, the total at the end of 
1948 remaining 8,300,000 tons, averaging 1.514 percent nickel and
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0.687 percent copper, plus 153,000 tons, averaging 1.113 percent 
copper and 2.491 percent zinc. | 

Chief producers in British Columbia are the Granby Consolidated 
Mining, Smelting & Power Co., Ltd., and the Britannia Mining & 
Smelting Co., Ltd. : en 

Exports of ingots, bars, and billets from Canada in 1948 as com- 
pared with 1947 were as follows, by countries of destination, in short 
tons: | 

Destination: 1947 1948 
United Kingdom________-------------------___- 55, 740 63, 493 
United States.__.._._.___-_-----____- eee 1, 054 18, 085 
France_..._-_._______-_ eee 12, 152 14, 098 

, Czechoslovakia_.______...--._._.----_--__--_--- 3, 579 6, 411 
Switzerland_________.___.-_-- 2-2-2 ee ei. - 1, 903 4,120 
India_..._.._._---_-_- eee 2, 992 2, 936 
Netherlands. _._.___________---- ee eee 2, 904 2,497 
Poland.__...----_____-- ee eee eee 2, 295 
Sweden____._-.-_-___-______ eee 6, 243 - 60 

: Other countries__________.__..---~-_____-__-______e 911 2,174 

Total__.-_._.------ eee 87, 478 116, 169 

Iixports of copper in ore totaled 28,555 tons, of which 22,624 went to 
_ the United States, 5,346 to Norway, and 585 to the United Kingdom, 

compared with 29,093, 23,092, 5,499, and 502 tons, respectively, in 
1947. In addition, 28,639 tons of rods, strips, sheet, and tubing and 
5,236 tons of scrap were shipped from the country compared with 
20,484 and 5,694 tons, respectively, in 1947. | 

| Chile.—Mine output of copper rose 8 percent in 1948, and smelter | 
production likewise was higher, gaining 4 percent; the former was the 
largest since 1944 and the latter since 1945. There was a growing 
shortage of all classes of underground labor and skilled workmen. 
Under martial law which continued in effect at all the larger mining 
centers, labor relations were said ? to have remained peaceful through- 
out the year. An improvement in discipline and efficiency was noted. 

‘At the Braden mine of the Kennecott Copper Corp., 9,603,379 
short tons of ore, assaying 2.22 percent copper, were mined and 
milled. Smelter output was 164,252 tons of copper, an increase of 
25,780 tons over 1947. A planned pipe line, 6 feet in diameter, to 
carry water discharged from the Pangal power plant turbines to the 
Coya power plant, a distance of 7 miles, will permit generation of 
several thousand kilowatts and make possible materially increased 
copper production in periods when power is a factor controlling out- 
put. Converter capacity is another limiting factor, but the planned 
installation within a few months of mechanical tuyére punchers, 
recently developed at Kennecott’s Nevada unit, should relieve this 
condition in part. , 

The Chuquicamata mine of the Chile Exploration Co., a subsidiary 
of the Anaconda Copper Mining Co., produced 229,285 short tons 
of copper in 1948 compared with 243,565 tons in 1947. The 1948 
report of the latter company outlined plans for the installation of new 
mining and reduction methods at the mine, necessitated by the 
change in the nature of ore to be treated in the future. The report 
states as follows: 

? Kennecott Copper Corp. 1948 Annual Report to Stockholder
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The ore occurs in three general subdivisions namely oxide, sulphide, and a 
mixture of both. From the beginning of operations in 1915 to the present, the 
recovery of copper has been exclusively by leaching from oxide ore and from the 
oxide content of mixed ore. The copper bearing solutions are electrolyzed and 
the cathodes are melted and cast into wirebars and cakes of the weights and sizes 
demanded by the trade. | 

. While substantial tonnages of oxide ore remain in the mine, in order to provide 
for the future operation of the property it has become necessary to begin the — 
construction of plant facilities to process the extraction of copper from sulphide 
ores and the sulphide content of mixed ores from which the principal future 
production of copper will come. . , 

The processes to be used in this operation are standardized and the first units | 
of the plant will consist of a concentrator, a smelter and a converting plant. 
These plants, together with 12 miles of railroad lines, a 45-mile water supply line 
capable of delivering 40,000 tons of water per day, additional housing for employees 
and miscellaneous facilities are estimated to cost $70,000,000. Operations 
should begin in 1952. These units coupled with the operation of the oxide plant | 
will maintain the rated capacity of 540,000,000 pounds of copper per year. 

The plants are so designed that future extensions may be made to maintain 
_ or increase production as the available supply of oxide ore diminishes and as 

economic conditions and metal demand may require. 

At the Andes property 74,529 short tons of copper were produced, | 
compared with 65,075 in 1947 - | 

Difficulties in obtaining deliveries of equipment are delaying con- 
struction of the Paipote smelter. | | | 

Exports of the chief copper classes, by countries, are shown as 
follows, in metric tons: __ | 

Standard — 
(furnace 

Electrolytic refined) Total 
United States__.....__-_-..------------.-. 148,162 124, 769 267, 931 
France______..--------------------------. 19, 897 10, 516 30, 413 
Great Britain__....._-_._-..--_- eae 3, 301 26, 671 29, 972 
Italy_-...-_.--------------------_-.---_-. 11, 364 18, 239 29,'603 
Czechoslovakia____.._...-.-.--------_-___- 3, 960 8, 103 12, 063 
Argentina_____-_----.--------- ---------. =: 12,081 _______. 12, 031 
India___-_--_..--- eee 4,514 5, 354 9, 868 
Brazil_.___..-_-_..2 2-222 ee 7,161 _______e 7, 161 
Switzerland___......_-_-_. 2. ~~ _-__ ee 2, 843 3, 433 6, 276 
Poland______......_------- eee ee _e 1, 000 2, 185 3, 185 
Netherlands_____________________________. 2,488 ________ 2, 438 
Germany____...-_..._---_ eee eee ee LLL 1, 000 1, 000 
China___._.___- eee 272 _______e 272 
Sweden_____._._-- eee 2538 --- Lee 253 
Other countries__~_________________________ 1, 134 1, 000 2, 134 

Total. ____--_---_---------------... 213,330 201, 270 414, 600 

Finland.—Mine production of copper was at a high rate during the 
war and gained in postwar years, reaching a new all-time peak in 
1948. Smelting and refining operations were curtailed by the war 
but rose markedly thereafter, establishing a new high record in 1947. 
The Finnish Government-owned company, Outokumpu Oy., operates, 

_ In addition to certain minor mines, the Outokumpu copper mine , hear 
Joensuu in eastern Finland, one of the largest copper deposits in 
Kurope. According to a recent report,’ reserves at the Outokumpu 
deposit are thought to be large enough to Support production at the | 
present rate for 35 years. The company is integrated, having facil- 
ities to handle production from ore through the manufacture of semi- 

3 Kaukokallio, E., Operations of Finnish Mining Company, Outokumpu Oy., 1939-47: American Legation 
Rept. 52, Helsinki, Finland, May 12, 1948, 4 pp. ° 

.
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finished products. Capacity was increased in the fall of 1945 to 

2,000 metric tons of crude and electrolytic copper a month. Capacity 

at the Outokumpu mine 1s 600,000 tons of ore annually; output was 

441,300 tons in 1945, 436,400 in 1946, and 511,496 in 1947. Produc- 

tion of copper is shown in the world tables. Copper produced in 1947 

was distributed as follows: 9,187 tons for the war-reparations indus- 

tries, 2,328 tons for export, and 4,625 tons for domestic consumption. 

| The latter, according to the report, was far below normal demand; 

consumption approximated 9,000 tons before 1939. | 
| Germany.—According to a recent report,* the output of electrolytic 

copper in Bizonia is to be doubled from the current rate of about 50,000 

: tons annually to 100,000 tons in 1952-53. These figures compare 

with 209,700 tons for all of Germany in 1936, of which 126,900 were 

from Bizonia. Consumption in 1952-53 is expected to be 150,000 

tons compared with 292,300 tons in all of Germany in the base period 

| and 137,500 in the Bizone area. Imports in the 1952-53 year are © 

expected to be 50,000 tons compared with 127,500 and 10,700 tons, 

respectively, for all of Germany and for Bizonia in 1936. 
| Japan.—A comprehensive report covering copper resources 1n Japan 

- was published * in 1948. The report was summarized as follows: 

| Japan has been the chief copper producer in the Orient for 1,200 years. Until 

World War I, it was the second largest producer in the world, although production 

was seldom more than one-tenth as much as in the United States. When huge, 

cheap producers were developed in Chile, Africa, Canada, and other countries, 

| the relative position of Japan dropped to seventh, but its trade in the Orient was 

maintained. Japan’s total copper production from antiquity through 1946 is 
estimated at 4,500,000 metric tons, plus-or-minus 25 percent. 

- Unstable economic conditions in Japan since the end of World War IT make it 

difficult to determine the true position of the Japanese copper industry. Lack 

of coal and coke has reduced copper smelting to one third of capacity, and inflation 

makes any quotation of prices and costs of temporary interest only. The limita- 

tion of foreign trade and the lack of a foreign currency exchange rate make im- 

possible the conversion of prices into terms of more stable currencies. Therefore, 

this investigation has utilized the long-term records of Jap&an’s copper industry 

to evaluate its competitive position in the world and the possibilities for the future. 

Before World War II, copper was produced by the largest units in Japan at a 

net cost generally below the New York price. This was due chiefly to the devalu- 

ation of the yen; but these copper-producing units benefited also from tariff 

protection, and they realized tremendous profits for many years. For several 

years the income of one large unit was double the sum of its expenses. of 

The reason for Japan’s mining success has been the efficiency of Japanese 

manual labor on the basis of cost per unit of output. Manual labor is particularly 

suited to the narrow veins common to Japanese copper mines. The attitude of 

, the new labor unions will be a large factor in determining whether Japan continues 

to produce copper. With their new power, if unchecked, the unions could price 

themselves out of the copper industry. 
The importance of cartels and subsidies in the Japanese copper industry has 

been overemphasized. A cartel (the Suiyokai) did exist, but its price-fixing 

activities were distinctly limited by the overwhelming weight of the world market. 

It did, however, eliminate underselling among the five large Japanese producers. 

Most of the copper is obtained from three main types of deposits—pyritic 

replacement, quartz or chloritic veins, and complex sulfide-sulfate replacement . 

deposits called “‘kuroko” (black ore) or ‘kyromono.” The last type is believed 

unique among the world’s mineral deposits. 

| 4 Metal Bulletin (London), Proposed Expansion of German Nonferrous Metals Production Under Mar- 

shall Plan: No. 3356, Jan. 7, 1949, p. 8. 
5’ Bureau of Mines, Mineral Trade Notes: Copper in Japan, vol. 26, No. 5, Spec. Supp 26, May 1948, 72 pp. 

Taken from Copper in Japan, SCAP report 106, Tokyo, 1948.
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Total ore reserves have been estimated as follows for 1946: | , 7 

+ | Copper con- Percent 
Class rude tors vercent tent, metric DET aeY Os 

Proved__-------------------------------------------| 36,000,000] =—s-:1.3 480, 000 20 
Probable_.___----_---.---.--------..----------...._| 25, 000, 000 1.4 350, 000 35 . 
Possible._--_-----.---------------------.---------| 31,000, 000 1.4 420,000} BB 
Exploration prospects_.----..-------------.-...----| 68, 000, 000 2. 2 1, 500, 000 - 80° 

Total... ....-.------------------------------| 160, 000, 000 1.7| 2,750,000} 45 | 

_The proved reserves are adequate for 7 years’ production at the average rate 
of the 1920’s and early 1930's. oo 

The treatment processes for Japanese copper are notable for the proportion. 
obtained by hand picking, although flotation mills are common. Smelter feed 
is low-grade, compared to American standards, but blast furnaces require coarse 
sizes, which has favored hand-sorted ore even though the average grade is only 
5 percent copper. , a 

Northern Rhodesia.—Mine production rose 15 percent and smelter 
output 11 percent in 1948; the former was the largest since 1943 and | 
the latter since 1944. Inadequate rail facilities, leading to coal 
shortages, continued to impede capacity operation, and a number of 
total or partial shut-downs were experienced during the year. Labor  - 
relations, however, improved and efforts toward solving the rail | 
problem continue. | : —_ | oo 

Rhodesia Copper Refineries, which now operates the electrolytic 
refinery originally erected and operated by Rhokana Corp., Ltd., oe 
expects to complete its present expansion plans by the middle of 
1950. Its original capacity of 32,000 long (36,000 short) tons was 
increased to 62,000 (69,000) in 1940; and, when present extensions are | 
completed, capacity is planned to be about 124,000 (139,000) tons— | 
large enough for both Rhokana and Nchanga to have their entire 
output for sale in the form of electrolytic copper. | 

A total of 2,899,000 short dry tons of ore, containing 2.26 percent 
copper, was mined at the Roan Antelope mine in the fiscal year ended 
June 30, 1948, or 19 percent more than in the preceding 12 months. 
Production of blister copper amounted to 57,968 short tons in 1947-48 
compared with 55,598 tons in 1946-47. Ore reserves at the end of 
June 1948 were estimated at 95,017,471 tons, containing 3.26 percent 
copper, a reduction of the entire production during the year. 

The Rhokana Corp., Ltd., produced 106,254 (98,275 in 1946-47) 
short tons of copper in the year ended June 30, 1948, of which 13,108 
(12,700 in 1947) tons were Nkana blister copper, 28,843 (24,096) were 
Nchanga blister copper, and 64,573 (61,479) were Nkana electrolytic 
copper. Ore reserves at the end of June 1948 totaled, in the Nkana 
north ore body, 32,879,700 short tons containing 3.23 percent copper, 
in the Nkana south ore body 20,165,000 tons containing 2.78 percent 
copper, and in the Mindola ore body 57,128,200 tons containing 3.67 
percent copper—a grand total of 110,172,900 tons containing 3.37 
percent copper. 

The extension program at Nchanga—to increase production from 
27,000 to 64,000 long (80,000 to 72,000 short) tons—according to the 
company report to stockholders, may reasonably be expected to be 

¢ Mining Journal (London), Rhokana Corporation: Annual Review Number, 1949, April 1949, p. 149.
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completed by the end of 1950. According to the Yearbook of the 
American Bureau of Metal Statistics for 1948, reserves at the Nchanga 
mine in 1948 were 140,866,000 short tons, averaging 4.66 percent 
copper. 

Murfulira Copper Mines, Ltd., produced 59,763 short tons of copper © 
n the year ended June 30, 1948, compared with 53,198 tons in the 
previous 12-month period. Ore reserves on June 30 _ totaled 
148,060,600 short tons, averaging 3.85 percent copper, in the Mufulira, 
Chambishi, and Baluba mines. The company plans construction at 
Mutfulira of an electrolytic refinery with an initial capacity of 36,000 
long (40,000 short) tons. Production of cathodes in 1952 is anticipated. 

Peru.—Production (mine) of copper declined from 22,492 metric 
tons in 1947 to 18,068 tons in 1948. The new electrolytic refinery of 
the Cerro de Pasco Copper Corp. at La Oroya was completed during © 
the year, and cathode production was begun in October. The cor- 
poration produced 16,810,037 pounds of copper from corporation ores 
and 11,428,442 pounds from other sources, a total of 28,238,479 
pounds, in 1948—declines from 21,565,664, 17,354,759, and 

- 38,920,423 pounds, respectively, in 1947. The absorption of 5,000,000. 
, pounds of copper as basic inventory in the new refinery, a nonrecurring 

. item, and other factors (including a furnace failure at the smelter), 
| are said by the corporation to explain the drop in output in 1948. A 

| substantial expansion appeared in prospect for 1949. The corpora-. 
tion operates mines at Cerro de Pasco, Morococha, San Cristobal, 
Casapalca, Yauricocha, and Julcani; concentrators at Cerro de Pasco, 
Morococha, Casapalca, and Mahr; and copper and lead smelters at 
La Oroya, where also are plants for the production of refined silver, 
refined lead, electrolytic copper, bismuth, and antimony. | 

South-West Africa.—The only copper producer in the territory is’ 
the Tsumeb mine, whose reopening was mentioned in the report of 
this series for 1947. The new selective flotation mill was placed in 
operation in May 1948.’ Designed in three sections to have a capac- 
ity of 300 tons each daily, the mill was found to have a total capacity 
of 1,050 to 1,200 tons daily. Because of exhaustion of the supplies of 

, suitable surface dump ore, the jig plant, placed in operation in 
| 1947, was closed in April 1948. The over-all production of the com- 

pany in the fiscal year ended June 1948 was 68,290 dry short tons of 
copper-lead concentrates assaying 31.35 percent lead, 9.53 percent 
copper, and 13.28 percent zinc; 5,187 tons of zinc flotation concen- 
trates; 1,191 tons of residues, assaying 28.05 percent lead, 10.66 per- 
cent copper, and 7.14 percent zinc; and a few hundred tons of flue dust 
and pig lead. Copper-lead concentrates were contracted to be shipped 
half to El Paso, Tex., and half to Hoboken, Belgium. Metals ac- 
counted for by smelters during the fiscal year ended June 30, 1948, were 
32,242,043 pounds of lead, 10,461,298 pounds of copper, 59,869 pounds 
of cadmium, and 321,796 ounces of silver. In the 6 months ended 
December 31, 1948, production was 32,745,458 pounds of lead, 

7 Fuess, John C., Copper Mining in South-West Africa: Consular Rept. 26, Capetown, South Africa, 
Apr. 28, 1949, 6 pp.
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7,596,953 pounds of copper, 4,645,960 pounds of zinc, 232,861 pounds : 
of cadmium, and 225,301 ounces of silver. The major difficulty 
encountered by the company is inadequate transportation from the 
mine to the port at Walvis Bay. Concentrates must now be shipped 
258 miles on a 24-inch-gage track before reaching the main railroad 
line whence shipment continues to Walvis Bay. The limited capacity 
of the railroad (7,000-8,000 short wet tons of concentrate monthly) 
has caused the flotation mill to be operated at only two thirds capacity. 
Obtaining adequate labor, equipment, and supplies has also presented 
problems. | | 

Uganda.—Prospects for developing long-known copper deposits in 
Uganda were outlined * recently. Copper was discovered in the 
Ruwenzori Mountains in 1906 and since has been reported in various 

_ localities in this range. The deposits near Kilembe on the eastern 
slope were discovered by Tanganyika Concessions in 1927. Early 
estimates of ore reserves varied widely, but those apparently most 
dependable gave 4 million tons of ore, assaying 4.21 percent copper, 
0.37 percent cobalt, and 0.02 percent nickel. Later surveys indicate 
possibilities of 10 to 15 million tons of copper-cobalt ore. Develop- 
ment of the Kilembe deposits has been discouraged by distance of the 
property from transportation—250 miles to railhead and 170 miles . 
to nearest lake port. Lack of fuel has been another deterrent. To 
solve these problems, construction of a hydroelectric plant at Jinja is 
actually under way, and the Katonga Canal to provide a waterway 
from a point near Kilembe to Lake Victoria is in the survey stage. 
Additional investigations of the deposits were undertaken by the 
Frobrican Exploration Co., Ltd., associated with the Canadian firm— 
Frobisher, Ltd. As a result Frobisher, Ltd, acquired exclusive con- 
trol of all copper deposits in this district. A diamond-drilling pro- 
gram is under way. Proposals to bring the property into production 
are anticipated to require a minimum of 5 years. 

United Kingdom.—The United Kingdom stands second only to the 
United States among copper-consuming countries. Consumption of 
538,655 long tons in 1948 (of which 356,793 were virgin copper and 
181,862 scrap) was virtually unchanged from the 540,886 tons (350,119 
virgin and 190,767 scrap) used in 1947. Of the totals shown for 1948, 
316,155 tons were used in unalloyed form, 214,995 as alloys (chiefly 
brass), and 7,505 tons in copper sulfate. Stocks of virgin blister and 
of refined copper (Government and industry) in the United Kingdom 
totaled 120,721 tons at the end of 1948 compared with 110,231 tons 
at the beginning of the year. These inventories cover electrolytic 
(including rods), fire-refined, and blister, and also stocks in transit in 
the United Kingdom. 

The British Ministry of Supply continued bulk purchasing of copper 
in 1948. During most of the year the maximum prices maintained by 
the Government were considerably above corresponding United States 
prices in cents per pound (see section on Prices). Supplies of copper 

§ Hyland, Frances, Development of Kilembe Copper Deposits, Uganda Protectorate: Consular Rept. 151, Nairobi, Kenya, Oct. 19, 1948, 5 pp. 

883326—50-——83
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| came again from Northern Rhodesia, Canada, United States, and 

Chile. Imports of the important classes in 1948, in long tons, were as 

follows: 
Source: Electrolytic Standard Total 

Northern Rhodesia. ------------------- 33,283 124,174 157, 457 

Canada_.____------------------------ 55,601 —__---- 55, 601 

Belgium___...------------------------ 23,447 _ _----- 23, 447 

Belgian Congo----~.------------------- 16,099 _____-- 16, 099 

United States__.---------------------- 58,097 — _ .--- 58, 097 

Chile......___-_-------------------+-- 3,002 30,095 33, 097 
Other countries_...-------------------- 12, 983 3 12, 986 

Total.....------eec-ee---eee-------- | 202,512 154,272 356, 784 

The gross weight of copper ore imported—all from Canada—was . 

26,403 tons. Exports in 1948 were as follows: 
Long tons 

Copper ingots, etc_----------------------------------------------- 21, 243 

Plates, sheets, etc__-.--------------------------------------------- 15, 499 

: Wire in coils__......_-_-----------------------------------------
- 25, 187 

Tubes... ee ee eee ee ee ee eee ee nee ee eee eee ene 5, UT 

| Other manufactures_._....-----------------------------------
----- 4% 085 

Total... eee ee ee ee eee eee eee eee eee eee eee ee --- 71,791 

| According to a recent report,® overseas sales of copper sulfate by the 

British Sulphate of Copper Association, Ltd., in the fiscal year 1947-48 

were the lowest in the 24 years of the association’s existence. Doubt- 

| less the war years were excluded from consideration. Hxports were 

52,698 long tons in 1945-46, and 30,103 in 1946-47, and fell to 24,666 

| in 1947-48. The drop was attributed to import restrictions in various 

| countries, the shortage of pounds sterling, carry-over inventories from 

a the previous season, and weather conditions unfavorable to maximum 

consumption of copper sulfate. A total of 36,000 long tons was the 

«export target for 1949. 

9 Chemical Age (London), vol. 59, No. 1531, Nov. 18, 1948, p. 650.



Feldspar 
By ROBERT W. METCALF 

GENERAL SUMMARY 

ALES of ground feldspar by merchant mills in 1948 rose 5 percent 
to a new record and topped a half million tons for the first time, 
totaling 506,451 short tons valued at $6,462,231. Production of 

crude feldspar increased slightly compared with 1947. Production of 
aplite declined. Imports of Canadian crude feldspar in 1948 (31,047 
long tons) were 86 percent higher than in 1947 and were the largest 
since 1924. Crude nepheline syenite imported in 1948 decreased 
slightly, although imports of ground material were much higher than 
in recent years. | 

Salient statistics of the feldspar industry in the United States, 1940-44 (average), | 
and 1945-48 

wee 

Gavernee) | 1945 1946 1947 1948 

Crude feldspar: 
; | Domestic sales: . Long tons...........-...----------| _ 316,275 | 373,054 | 508,380 | 459, 910 460, 713 Value____.-_.-_-.---..---.----..___] $1, 559, 673 $2, 021, 529 | $2, 594,099 | $2, 410, 940 $2, 564, 387 Im Average per long ton--......--.- $4. 93 $5. 42 $5. 10 $5. 24 $5. 57 oo. 

rong tons....__-.----------------- 11, 149 14, 924 16, 365 16, 685 31, 047 | Value.....---.----..--------.-.---| $80,467] $114,917] $127,654 | ¢124.587 | $019" 785 Average per long ton__.__.__.__- $7. 22 $7. 70 $7. 80 $7. 47 $7. 08 Ground feldspar: 
Sales by. merchant mills: 

Short tons__._.-..-..--.------- eae. 329, 385 381, 728 470, 199 482, 700 506, 451 Value..._.--...---..--------------| $8, 565, 610 | $4, 246, 961 | $5,346, 107 | $5,861,141 | $6, 462,931 Average per short ee $10. 83 | $11. 18 | $11. 37 $12. 14 $12. 76 
SE 

Sales of crude feldspar in Maine in 1948 increased 11 percent over 
1947, and Colorado and Arizona sales were 43 and 34 percent, respec- 
tively, more than in 1947. Most of the other producing States showed 
moderate declines in tonnage. Sales of ground feldspar in 1948 in 
North Carolina—-Tennessee increased 1 percent over 1947; sales from 
Colorado and Maine were about one-fifth greater; and those from 
New Hampshire and Arizona were approximately 50 percent higher 
than in 1947. Shipments of ground feldspar from New York, South 
Dakota, and New Jersey—Connecticut were less in 1948 than in 1947. 

DOMESTIC PRODUCTION 

CRUDE FELDSPAR 
Output of crude feldspar in 1948 was 0.2 percent over that of 1947. 

The total value increased 6 percent and the average value per ton in 
507
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1948 rose to $5.57, the highest realization since 1931. Production 

was reported from 12 States. No tonnage was reported in 1948 from 

Maryland or Texas. 

Crude feldspar sold or used by producers in the United States, 1943—48 | 

co 
L Value L Value 

Year tons i Year hone a 

Total Average Total Average 

1943.____-.----..| 308,180 | $1, 646, 277 $5.34 || 1946..__...-.---| 508,390 } $2, 594, 099 $5. 10 
1944_____________| 327, 408 1, 813, 937 5.54 || 1947__.._....._-| 459, 910 2, 410, 940 5. 24 

1945._......--...| 373,054 | 2, 021, 529 5.42 || 1948._.....-...-| 460,713 | 2, 564, 387 5.57 

I nn er ms een ee 

Crude feldspar sold or used by producers in the United States, 1946-48, by States 

1946 1947 1948 

State I 

yong Value Long Value Long Value 

Colorado... -eeceeee--e----------| 3%312| $145,975 | 43,676 | $218,503) 62, 497 $253, 227 
Connecticut..-.......--------------] 16, 555 93,407 | 15,408 | 100,152] 12,110 78,772 - 
Maine._....00.. | 18,922 | 110,237 | 16, 898 97,565 | 18,774 130, 486 
North Garolina 2222222777777] 230,367 | 1, 200,638 | 220,997 | 1,081,514 | 201,774 | 1, 116, 825 
‘South Dakota... | ~—74, 540 | "299, 852 | 58,959 | 284, 378. | 54, 037 270, 889 
Virginia... eeee| 32,960 | 204,588 | 41,820 | 261,741 | 34,770 231, 607 
Wyoming.........-..--.-----------] 20, 345 83,496 | 18,801 90,258 | 16,760 78, 080 
Urdistributed 1.122227 7} 77,379 | 450,906 | 43,351 | 276,739 | 59, 991 404, 501 

Total..............-.--.....--| 508,380 | 2,594,099 | 459,910 | 2,410,940 | 460,713 ) 2, 564, 387 

a 

1Includes Arizona, Georgia, New Hampshire, and New York; also California in 1947-48, Maryland in 

1947, and Texas in 1946-47. 

Production of crude feldspar in Arizona, Colorado, Maine, and New 

Hampshire was considerably higher in 1948 than in 1947. Most other 

States, including North Carolina, South Dakota, Virginia, and | 

Wyoming, showed small to substantial losses in feldspar output in 

1948 compared with 1947. North Carolina in 1948 produced 44 

percent of the total feldspar mined. Colorado attained second place 

in 1948, followed by South Dakota, New Hampshire, and Virginia. 

GROUND FELDSPAR 

Sales of ground feldspar by merchant mills in 1948 topped the former 

record year (1947) by 5 percent in tonnage and 10 percent in value, 

rising to 506,451 short tons valued at $6,462,231. Feldspar marketed 

in New York, South Dakota, and Tennessee in 1948 was somewhat 

under the 1947 tonnage. All other States showed small to appreciable 

gains over 1947. Sales in North Carolina-Tennessee mills accounted 

for 43 percent of the total feldspar ground by merchant mills, com- | 

pared with 45 percent in 1947 and 37 percent in 1945. Colorado mills 

supplied 16 percent of the total in 1948, compared with 14 percent in 

1947 and 11 percent in 1945.
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Ground feldspar sold by merchant mills! in the United States, 1944-48 

Domestic feldspar Canadian feldspar Total 

Active Value Value Year . 
mills | short |}-—--—+————] Short |——-7————| Short | vate 

. tons Aver- | tons Aver- | tous 
Total age Total age . 

1944..__.............| 28 | 385, 491 |$3, 714, 039 | $11.07 | 7,710 |$148, 997 | $19.33 | 343, 201 |$3, 863, 036 
1945_--.__---.-------- 30 | 372,377 | 4,062,077 | 10.91 9,351 | 184,884 | 19.77 | 381, 728 | 4, 246, 961 
1946.......-....-....| 28 | 454, 869 | 5,029,330 | 11.06 | 15,330 | 316,777 | 20.66 | 470, 199 | 5, 346, 107 
1947_---___---------- 26 | 464,179 |25, 461,576 | 211.77 | 18,521 |2399,565 | 21.57 | 482,700 | 5,861,141 
1948... 2-2 28 | 487,070 | 5,991,059 | 12.30 | 19,381 | 471,172 | 24.31 | 506, 451 | 6, 462, 231 | 

1 Excludes potters and others who grind for consumPtion in their own plants. 
2 Corrected figure. 

As for many years, North Carolina was the largest producer of 
ground feldspar. Colorado and South Dakota ranked second and 
third, respectively, followed by Virginia, Tennessee, and New Hamp- 
shire. Ground spar sold by North Carolina-Tennessee mills in 1948 
totaled 219,720 short tons, a new high, 1 percent greater than in 
1947, the former record year. Arizona, Colorado, Maine, and New 
Hampshire made large increases in 1948 compared with 1947, and 
Illinois and Virginia showed small gains over 1947. Small declines 
were reported for New York and Connecticut-New Jersey mills. | 

Ground feldspar sold by merchant mills ! in the United States, 1946—48, by States 

1946 1947 1948 

State Ac’) short | yore | ics | Short | vy Ace} Short | ya tive alue tive alue tive alue 
mills} *"s mills| 7S mills} "RS 

California.............| 2 294| $5,276 |....__|_-.--.-..].---.------|.-----|---------[----- ee 
Colorado.............| 2| 55,251] 448,011 | 2 | 66,940 | $616,973 | 2 | 81,049 | $825, 476 
Now Joey) 3 |} 22.464 | 405, 828 { 3 } 24,537 | 426, 952 { i |} 28,412 | 446, 060 
Maine.....-------| 3 |, 14,822] 285,630 || 3 | 17,414 | 280,154| 3 | 20,780 | 347, 402 

or arolina __.-._- . month Garolina....---| 9 |leo7, sa7 | 2,194, 552 { 5 |}217,109 | 2,360,352 { 5 |l219,720 | 2,377, 030 
Undistributed2__.___| 11 | 169,841 | 2,056,804 |" 12 | 156,700 | 2,176,710 | 14 |161,481 | 2, 466, 173 

Total..........-| 28 | 470,199 | 5,346,107 | 26 | 482,700 | 5,861,141 | 28 | 506,451 | 6, 462, 231 

1 Excludes potters and others who grind for consumption in their own plants. 
2 Includes (number of active mills in parentheses) Arizona (1), Georgia (1 in 1948), Illinois (1), New 

Hampshire (2 in 1946~47, 3 in 1948), New York (3), South Dakota (2 in 1946, 3 in 1947-48), and Virginia (2). 

The new froth-flotation plant of the Feldspar Flotation Co. at 
Spruce Pine, N. C., was reported to have been completed, and opera- 
tions started in the latter part of the year.! Officers of the company 
are associated with the Feldspar Milling Co., Burnsville, N. C., and 
Feldspar Producing Co., Erwin, Tenn. Since the latter part of 1947, 
the Whitehall Co., Inc., 17 Battery Place, New York, N. Y., has been 
searching for feldspar in the Kingman and Wickenburg districts, 

1 Engineering and Mining Journal, vol. 149, No. 7, July 1948, pp. 125-126. 
Rock Products, vol. 51, No. $, September 1948, p. 65.
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Ariz., and in adjacent California, utilizing airplanes in its initial 
explorations and ground crews for more detailed work. Several 
promising properties have been discovered.’ A brief description was 
published of the mining and milling operations of the new flotation 
plant of the Consolidated Feldspar Corp., at Parkdale, Colo.? Ex- 

| traction and preparation of glass and pottery spar by the same com- 
pany’s dry-process plant at Custer, S. Dak., also was described.* 
A new firm, the Ray Sanders Development Co., was reported to have 
been organized to develop claims near Keystone, S. Dak.® 

Feldspar possibilities in the Topsham, Maine, area were studied.® 
Papers on the pegmatites of Jasper County, Ga.,’ and the pegmatite 
resources in Southwestern States ® were reported. Possible resources 

| of ceramic raw materials in New Jersey were investigated, particularly 
certain granitic rocks said to be rich in high-grade feldspar.® 

| CONSUMPTION AND USES | | 

Crude Feldspar.—Many of the merchant grinders also mine 
| feldspar, either themselves or through affiliated firms. A large part 

of the crude feldspar mined, however, is obtained from small operators | 
who sell their product principally to the merchant mills. The tonnage 
of feldspar and feldspathic rocks treated in flotation plants is increas- 
ing. 
Most of the consumers of feldspar buy material already ground, 

sized, and ready for use in their products from the merchant grinders. 
| Some pottery and enamel manufacturers and soapmakers, however, 

| purchase all or part of their requirements in crude form and crush or 
erind it to their own specifications in their own mills. Some Canadian 
crude spar is purchased direct by consumers in this country. Manu- 
facturers of artificial teeth annually consume a small tonnage of very 

, carefully selected crude spar, which must be free from grit and is 
marketed at a considerable premium over No. 1 grade commercial 
feldspar. 

Ground Feldspar.—As in 1947, 98 percent of the total feldspar 
ground in merchant mills in the United States was consumed in the 
glass, pottery, and enamel industries. Shipments to glass factories 
Increased 1 percent to 270,065 short tons in 1948; shipments to 
potteries rose 10 percent to a new high, reaching 202,905 tons; and 
shipments to enamel manufacturers were 5 percent higher than in 
1947. Consumption of ground feldspar in soaps and abrasives in 1948 
also was greater than in 1947. 

2 Mining World, Airplane Used Extensively in ‘Search for Feldspar: Vol. 10, No. 7, June 1948, p. 62. 
Engineering and Mining Journal, vol. 149, No. 7, July 1948, p. 130. 
3 Rock Products, vol. 51, No. 1, January 1948, p. 104. 
Mining Congress Journal, vol. 34, No. 7, July 1948, p. 73. 
4 Mining World, Black Hills Feldspar: Vol. 10, No. 10, September 1948, p. 24. 
§’ Mining World, vol. 10, No. 10, September 1948, p. 79. 
6 Shainin, Vincent E., Summary of Economic Investigations of some Pegmatites in Topsham, Maine: 

Rept. State Geologist, Maine, 1945-46 (published in 1947), pp. 47-53. 
7 Warriner, L. P., and Burgess, B. C., Pegmatites of Jasper County, Georgia: Pit and Quarry, vol. 41, No. 

6, December 1948, p. 85 (abs.). 
8 Jahns, Richard H., Pegmatite Resources in the Southwest: Pit and Quarry, vol. 41, No. 6, December 

Paton John M., III, New Jersey’s Potential Feldspar Resources: Rutgers Univ. Bureau of Min. Re- 
search Bull. 5, pt. 1, New Brunswick, 1948, 66 pp.; Econ. Geol., vol. 48, No. 8, December 1948, p. 692 (abs.) 

Ceramic Industry, vol. 51, No. 3, September 1948, p. 41 (abs.).
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Ground feldspar sold by merchant mills in the United States, 1946-48, by uses 
eee 

1946 1947 1948 | 
Use Pr rr a rs ae 

Short | Percent | Short | Percent | Short | Percent 
tons of total tons of total tons of total 

Ceramic: 
Glass..__.-.---------------.----------| 289, 559 61.6 | 266,720 55.3 | 270, 065 53.3 Pottery._.------.----....-----------.-| 154,340 32.8 | 183, 829 38.1 | 202, 905 40.1 Enamel.____....-._-._.....--..----.-] 22,500 4.8] 24,159 5.0} 25, 282 5.0 Other ceramic uses_......_.._.__._.__- 144 |__-.__Le. 60 j----------|--e| ee e Soaps and abrasives.-................_.___ 3, 081 7 7, 871 1.6 8, 135 1.6 Other uses_.._.--....2--2-2-2- 575 -1{ 61 |------_-_- 64 |----_-.--- 

Total___.-..---------.--..--.-------| 470, 199 100.0 | 482,700 100.0 | 506, 451 100.0 
ee ee ee 

Ground feldspar shipped from merchant mills in 1948 reached at 
least 24 States and 5 foreign countries. The larger volume, however, : 
was concentrated in six States—Pennsylvania (17 percent of the 
total shipments), Illinois and Ohio (13 percent each), West Virginia 
(12 percent), New Jersey (10 percent), and Indiana (8 percent)— 
totaling 73 percent of all sales. Shipments to virtually all of the 
more important consuming States showed moderate increases in 
1948 compared with 1947, except for Illinois, Indiana, and Tennessee. 

Ground feldspar shipped from merchant mills in the United States, 1943-48, by 
destinations, in short tons 

eee 
Destination 1943 1944 1945 1946 1947 1948 

California.....__....-.-______- 8, 669 9, 788 8, 735 8, 641 7, 395 8, 406 Tllinois_..... 22-22 e-- 49, 302 49, 434 53, 114 68, 737 72, 212 66, 064 Indiana_._._-.....----__---_- 40, 873 40, 057 47, 321 47, 756 44, 864 37, 774 Maryland.__._.._.__--___-__- 9, 028 7, 593 9, 411 18, 374 19, 531 19, 832 Massachusetts..__.___._--__-- 3, 855 3, 508 3, 258 3, 009 3, 906 4, 437 New Jersey___---...__.___..___ 40, 259 38, 158 35, 735 41, 340 43, 969 52, 587 New York__._......__-----_- 18, 024 21, 886 19, 005 19, 420 20, 279 20, 887 Ohio__.---. 22 42, 536 41, 208 48, 151 47, 031 63, 939 64, 805 Oklahoma .___-_.-_._._-_______ (1) (1) (2) 14, 411 13, 248 13, 315 Pennsylvania._._.._.___-__--- 36, 190 47, 803 47, 217 70, 706 84, 026 87, 021 Tennessee........_-------__-_- 2, 677 4, 983 8, 881 18, 337 10, 263 10, 211 West Virginia......--..-_____- 48, 940 45, 658 58, 653 66, 024 51, 129 60, 310 Wisconsin. ..____-.-.----__-_- 8, 718 7, 993 7, 058 10, 317 9, 958 11, 741 Other destinations 2_-.....____ 26, 739 25, 132 35, 189 36, 096 37, 981 49, 061 

Total._...---.--------..] 335,810 | 343, 201 381, 728 470, 199 482, 700 506, 451 
eee 

1 Included with “Other destinations”; separate figure for State not available. 
2 Includes Arkansas, Colorado, Connecticut, District of Columbia, Hawaii, Kentucky, Louisiana, Michi- gan, Minnesota, Mississippi, Missouri, Oklahoma (1943-45), Puerto Rico, Rhode Island, South Carolina, Texas, and Washington, and shipments that cannot be segregated by States; also small shipments to Canada, England, Mexico, and other countries. 

Names and addresses of merchant grinders of feldspar in the United 
States are listed below: 
Abingdon Potteries, Inc., Abingdon, III. 
Appalachian Minerals Co., Monticello, Ga. 
Black Hills Tin Co., Tinton, 8. D. ; Carolina Mineral Co., Inc., Kona, N. C. (mills in North Carolina and Virginia). 
Clinchfield Sand & Feldspar Corp., 618 Mercantile Bldg., Baltimore, Md. (mill in 

Virginia). 
Consolidated Feldspar Corp., Trenton Trust Bldg., Trenton, N. J. (mills in 

Arizona, Colorado, Maine, New York (2), South Dakota (2), and Tennessee). 
Eureka, Mica Mining & Milling Co., Portland, Conn. (Eureka Flint & Spar , 

Co., Inc., New York Ave., Trenton, N. J., sales agent.)
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Feldspar Flotation, Inc., Spruce Pine, N. C. 
Feldspar Milling Co., Burnsville, N. C. 
Genesee Feldspar Co., 360 Boxart St., Rochester 12, N. Y. 

Golding-Keene Co., Box 2151, Trenton, N. J. (mill in New Hampshire). 

Interstate Feldspar Corp., 707 Kayser Bldg., Baltimore 2, Md. (mill in North 

Carolina). 
J. F. Morton & Co., Walpole, N. H. 

North Carolina Feldspar Corp., Erwin, Tenn. 

Northern Feldspars Corp., West Rumney, N. H. | 

Standard Flint & Spar Corp., New York Ave., Trenton 7, N. J. 

Topsham Feldspar Co., Brunswick, Maine. 

United Feldspar & Minerals Corp., 10 E. 40th St., New York, N. Y. (mills in Maine 

and North Carolina). 
Western Feldspar Milling Co.,°1333 W. Maple Ave., Denver, Colo. 

Worth Spar Co., P. O. Box 763, Middletown, Conn. 

APLITE 

Carolina Mineral Co., Inc., Kona, N. C. (mill in Virginia). 

Dominion Minerals, Inc., Piney River, Va. 

PRICES | 

Trade papers do not carry quotations for crude feldspar. Average 

values per ton, however, are computed from the returns of producers 

reporting their output annually to the Bureau of Mines. The average 

realization for all feldspar mined in the United States in 1948 rose to 

$5.57 per long ton, an increase of 6 percent over the 1947 figure 

($5.24). Increases in average values occurred in most States, es- 

pecially in the East. Colorado and Wyoming were the only important 

States showing decreases in realization in 1948 compared with 1947. | 

The average value per short ton for ground feldspar in 1948 was 

$12.76, 5 percent higher than that for 1947, and nearly reached the 

: réalization reported for 1936 ($12.99). Virtually all States had higher 

average values in 1948 than in 1947, the increase varying from 1 to 15 

percent. The realization for the combined shipments of North 

Carolina and Tennessee showed a very small decrease. Average 

values ranged from $10.18 in Colorado to $23.43 in New York. 

Quotations on ground feldspar appearing in E&MJ Metal and 

Mineral Markets in 1948 were: Potash feldspar, in bulk, 200-mesh 

white, f. o. b. North Carolina, $17 per short ton, and f. o. b. Maine, 

$18; and soda spar, f. 0. b. North Carolina or Maine, 200-mesh, white 

in bulk, $19. Quotations on Maine feldspar were discontinued early 

in March 1948, and North Carolina spar, bulk, carlots, was quoted as 

follows: 200-mesh, $17 per ton; 325-mesh, $21. In early December, 

these quotations were raised $1.50 per ton. North Carolina glass 

spar remained throughout the year at $12.50 for No. 17 grade and 

$11.75 for semigranular material. (Bags and bagging added $3 per 

ton to bulk quotations.) 
Quotations on Virginia feldspar_at the beginning of 1948, as re- 

ported by the same source, were: No. 1, 230-mesh, $18 per short ton; 

200-mesh, $17; No. 17 glassmakers’ spar, $11.75; and No. 18, $12.50. 

Enamelers’ spar was quoted at $14 to $16 per ton either on Spruce 

Pine, N. C., or Keene, N. H., basis. In early December, quotations 

on 230- and 200-mesh spars were raised 50 cents per ton, and enamelers’ 

spar, $1 per ton. Glass feldspars remained at the same levels through- 

out the year.
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FOREIGN TRADE * 

Feldspar.—Imports for consumption of crude feldspar in 1948 
totaled 31,047 long tons and were higher than in any recorded year 

| since 1924 (35,139 tons). The value of imports was the highest 
since 1929. All the crude feldspar imported in 1948 originated in 
Canada. Very small quantities of ground spar were imported in 1948 
from Canada, United Kingdom, and Netherlands. 

Feldspar imported for consumption in the United States, 1944-48 

[U.S. Department of Commerce] » 

Crude Ground Crude Ground 

Year Year 

Tong Value Short Value Tong Value Short Value 

1944...______.__] 11, 686 | $95, 956 10 | $203 |] 1947________...] 16,685 |g124, 587 |...-_--|._------- 
1945___.........] 14, 924 | 114,917 |___----_|-----.-- |} 1948__.__..._..-| 31, 047 | 219, 785 (1) $328 
1946. _...--...-.| 16,365 | 127, 654 (1) 2 

1 Less than 1 ton. | 

Ground feldspar exported from the United States, as reported by 
the merchant grinders in 1948, totaled 1,434 short tons, compared 
with 1,750 tons in 1947 and 2,822 tons in 1946. Destinations in 1948 
were listed as Canada, Cuba, Mexico, Switzerland, and United 
Kingdom. . 

Cornwall Stone.—Cornwall stone imported for consumption in 
1948 amounted to 1,124 long tons, a substantial increase in both 
quantity and value over 1947, although much smaller than in most 
prewar years. The only source of imports of crude or ground material 
is the United Kingdom. : 

Cornwall stone imported for consumption in the United States, 1944-48 

{[U. S. Department of Commerce] 

Unmanufactured Ground Unmanufactured | Ground 

Year Year 

Long Value Long Value Long Value Long Value 

1944__....- Le. 463 | $6,394 10 $225 || 1947__..-..____ 706 | $9, 522 148 $3, 124 
1945__.2222 2-8 838 | 11,317 |-.-.-_--|--___--- |] 1948__-..-....-| 1,124 | 15, 633 117 2, 719 
1946..--....-...| 456 | 6,031 80 | 1,806 

NEPHELINE SYENITE 

Nepheline syenite is a quartz-free crystalline rock consisting largely 
of nephelite and albite and microcline feldspar. Impurities may be 
the iron-bearing minerals, black mica and magnetite, and other 
minerals such as zircon and corundum. Used originally almost 
entirely in glass manufacture, substantial quantities now are con- 
sumed in the making of pottery. 

10 Figures on imports are compiled by M. B. Price, of the Bureau of Mines, from records of the U. S 
Department of Commerce.
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Domestic Deposits——Domestic deposits of nepheline syenite have 
not proved suitable for the manufacture of ceramic ware, although a 
large roofing-granule plant has been established in Arkansas, utilizing 
the extensive reserves of this material occurring in that State. Efforts 
are being made to reduce the iron content of Arkansas syenite to make 
it more suitable for ceramic purposes. | 

Uses.—An article on the advantages of the use of nepheline syenite | 
in sanitary ware, floor and wall tile, electrical porcelain, semivitreous 

, bodies, and low-temperature vitreous bodies was presented. In gen- 
eral, lower firing temperatures, increased firing range, increased 
strength, and savings in fuel consumption, refractories, and losses 
from excessive warpage were effected." 

Nepheline syenite was studied as a major component of various 
fluxes and the results published.“ The higher alumina content intro- 
duced into porcelain enamels through the use of nepheline syenite is 
said to result in a reduction of solubility and a lighter-color ground 
coat.! | 

| Prices.—Price quotations on crude nepheline syenite are not re-_ 
: ported in trade journals; however, crude values for this material may 

be approximated in the average values per ton of imports for consump- 
tion in the United States. These values for the last 5 years were: 
1944, $3.50; 1945, $3.77; 1946, $3.98; 1947, $3.57; and 1948, $4.01. 
According to the Oil, Paint and Drug Reporter, quotations on ground 
nepheline syenite during the whole of 1948 were as follows: Glass grade 
(24-mesh), bulk, f. o. b. Rochester, N. Y., $14.25; and pottery grade 
(200-mesh), bulk, f. 0. b. Rochester, N. Y., $18.25. Nepheline 
syenite in bags was $3 per ton higher than bulk. 

Foreign Trade.—Imports for consumption of crude nepheline syenite 
were slightly less in 1948 than in 1947, although the total value rose 
11 percent. Imports in 1948 were higher than in any other year 

| except 1947. Imports of ground nepheline syenite totaled 7,577 short 
tons, a record, and judging by the reported average value per ton 
($17.27) apparently consisted largely of higher-grade material. All 
imports of both crude and ground nepheline syenite came from Canada. 

Nepheline syenite imported for consumption in the United States, 1944-48 

[U. S. Department of Commerce] 

Crude Ground Crude Ground 

Year — OO Year pO 

Short Value Short Value Short Value Short Value 

1944_________.__| 39,043 |$136, 664 |_.--___- “ea 1947__.....__..| 54,382 |$194, 283 |_.------]---__---. 
1945.__._..__-__| 51,785 | 194,975 | 1,073 | $11,461 || 1948__....._.__| 58, 570 | 214,747 | 7,577 | $130, 860 
1946..-..-...-..| 51,852 | 206,613 | 1,018} 11,137 

11 Ceramic Industry, Nepheline Syenite Cuts Firing Heat: Vol. 51, No. 2, August 1948, pp. 78, 80. 
12 Ceramic Industry, Report on Flux Studies: Vol. 50, No. 1, January 1948, p. 62. 
13 Ceramic Industry, vol. 51, No. 2, August 1948, p. 63.
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Canada.—A record output of nepheline syenite in Canada, and 
unusually large exports were indications of the active ceramic market 
for this material. The ceramic industry in the United States has 
obtained nepheline syenite almost wholly from the deposits of Ameri- 
can Nepheline, Ltd., near Lakefield, Ontario, Canada, at Blue Moun- 

_ tain. Detailed descriptions of the mining, processing, and utilization 
of this product, including data relative to the new plant at Lakefield, 
were published.* Both open-cut and underground mining methods 
are used and high-intensity magnetic separation combined with dry- 
processing in the milling operations. 

Europe and Asia.—Deposits of nepheline syenite on the Kola 
Peninsula, U. S. S. R., in northern Europe, have been mined, and 
considerable research has been expended on this product in that 
country, particularly in the field of glass and’ enamel manufacture and | 
as a source of alumina. Statistics regarding output are not available. 
Deposits in India and Finland also are known. 

APLITE | 

Production of aplite in 1948 declined compared with 1947. The 
average value per ton remained unchanged. Virtually all of the aplite 
produced was consumed in the manufacture of glass, particularly 
container glass, and the decline in 1948 reflected the slackened activity 
in this field. The only producers of aplite are Dominion Minerals, 

_ Inc., Piney River, Va., and Carolina Mineral Co., Inc., Kona, N. C., 
in Amherst and Nelson Counties, Va., near Piney River. The 
Bureau of Mines is not at liberty to publish output or sales data. 

| TECHNOLOGY 

The use of finely crushed feldspar mixed with carefully measured 
quantities of magnesium oxide and magnesium fluoride to manufacture 
synthetic mica at the Colorado School of Mines, Golden, Colo., has 
been revealed by the War Department.“ The ingredients are melted 
in @ special furnace to temperatures up to 2,700° F. and allowed to 
cool slowly. Mica crystals form as the melt cools. Crystals ob- 
tained so far have been small. 

Another interesting development is the coating of seeds with 
powdered feldspar or volcanic ash to add bulk so that even micro- 
scopically small seeds can be planted one at a time and spaced. This 
procedure eliminates thinning, and certain seeds may be planted 2 
weeks earlier without danger of damage by cold. Chemicals included 
in the coating are said to keep the seeds alive and to make the plants 
grow faster." | 

Factors determining the desired properties of artificial teeth and 
the influence of the relative amounts of feldspar and other raw 
materials were discussed.” An analysis of the changes in composition 

14 Deeth, H. R. and Koenig, C. J., Mining, Processing, and Application of Nepheline Syenite from Blue 
Mountain, Ontario: Am. Inst. Min. and Met. Eng., Mining Technology, vol. 12, No. 4, Tech. Pub. 2406, 

ro Maniae Congress Journal, Synthetic Mica Perfected: Vol. 34, No. 9, September 1948, p. 108. 
16 Rock Products, vol. 51, No. 11, November 1948, p. 49. 
7 Kiefer, C., and Levecque, M. (Artificial Dentures: A Review): Ind. Ceram., 1947, No. 374, 204; British 

Ceram. Abs., 1947, 309 A; British Abs., B-I, July 1948, pp. 310-311.
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- of container glass during the period 1932 to 1946 was published.” The 

use of feldspar in chemical stoneware and the properties and applica- 

tions of this product were presented. The physical properties of 

| various whiteware bodies, including many containing feldspar, were 

| studied by the Committee on Classification and Nomenclature of the 

White Wares Division of the American Ceramic Society. A classi- : 

fication of whiteware bodies and a table giving general batch composi- 

tions of typical bodies, showing the average content of feldspar and 

other ingredients were published.” A rapid quantitative spectro- 

graphic method of analysis of powdered ceramic materials, applicable 

to quality control of pulverized industrial chemicals and minerals 

including feldspar, was discussed.” The use of fire clay, feldspar, 

feldspathic sands, pegmatite, and other materials as sources of alumina 

in the manufacture of Fourcault window glass in Russia during 

periods of raw-material shortages was described.® 
Employment of chemical staining methods on samples of crushed 

pegmatite and on products of mineral-dressing tests proved effective 

in detecting potash and soda feldspar.“ The results of experimental 

work on the effect of acidity, temperature, and concentrations of 

aluminum and potassium on the formation of sericite, kaolin, and 

. pyrophyllite were presented in the form of phase diagrams.> <A 

Finnish investigation of the decomposition of potash feldspar was 

reported.” | 
| WORLD REVIEW 

The estimated known world output of feldspar in 1948 rose to 

800,000 metric tons, or 13 percent higher than in 1947. Not included 

in the total is production in Brazil, China, and U.S. S. R., where 

feldspar is known to be produced; no actual or estimated data are 
available for these countries. 

Countries showing large increases in output of feldspar m_1948 

compared with 1947 include Canada, Germany (Bavaria), Italy, 

Japan, Spain, and Uruguay. 
Because of the greater output in foreign countries and only a 

slightly larger production in this country, the ratio of United States 

output to known world production declined in 1948 to 59 percent. 

Australian resources of feldspar were described—two reports | 

included discussions of occurrence, mining and utilization.” Discovery 

18 Moore, H., and Lyle, A. K., Container Glass Compositions, 1932-46; Glass Ind., vol. 28, No. 11, Novem- 

ber 1947, pp. 563-566, 588, 590, 592. 
‘ 19 Industrial and Engineering Chemistry, Chemical Stoneware: Vol. 40, No. 10, Oct. 11, 1948, p. 1785. 

20 American Ceramic Society Bulletin, Properties of Whiteware Products: Vol. 27, No. 7, July 15, 1948, 

pp. 272-273. 
21 Industrial and Engineering Chemistry, vol. 40, No. 10, Oct. 11, 1948, pp. 1782-1783. 

2 Zander, J. M., and Terry, J. H., Quantitative Spectrographic Analysis of Powdered Ceramic Materials: 

Am. Ceram. Soc. Jour., vol. 30, No. 12, Dec. 1, 1947, pp. 366-370. 
29. Ya. Raf. Stekal’naya i Keram. Prom., (Methodsof Introducing Al2Os into the Composition of Sheet 

plas Made in Fourcault Machines): 1946, Nos. 11-12, pp. 5-8; Am. Ceram. Soc. Jour., vol, 31, No. 5, May 1, 

» D. Yd. 
2 Munson, Gerald A., and Barrett, E. P., Quantitative Estimation of Potash and Soda Feldspars in 

Eesmatite Rock by Means of Chemical Coloration—A Review of Selected Literature: Bureau of Mines Inf. 

Ire. ; ,o Dp. 
% Folk, R. L., Alteration of Feldspar and its Products as Studied in the Laboratory: Am. Jour. Science, 

vol. 245, No. 6, 1947, pp. 388-394; Am. Ceram. Soc. Jour., vol. 13, No. 1, Jan. 1, 1948, p. 21 (abs.). 

*® Tomula, E. 8., (Decomposition of Potassium Feldspar): Suomen Kem., 1948, 19, B, 67-72; British Abs., 

B-I, July 1948, p. 298. 
27 Fisher, N. H., Canavan, F., and Ludbrock, N. H., Feldspar (Including Cornish Stone): Mineral Re- 

sources of Australia, Bureau of Mineral Resources, Geology and Geophysics, Commonwealth of Australia, 

Summary Rept. 14, Canberra. 1946, 24 pp. 
Lynch, Charles, Feldspar Supplies in Australia: Mining Mag. (London), vol. 79, No. 3, September 1948, 

pp. ;
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World production of feldspar, by countries, in metric tons, 1941-48 ! 

{Compiled by Pauline Roberts] 

ne 

Country ! 1941 1942 1943 1944 1945 1946 1947 1948 

Argentina (shipments)..----| 2,981 5, 622 2, 000 3, 468 5, 375 4, 755 5, 000 (2) 

Australia: 
- New South Wales------- 452 1, 469 3, 890 4, 756 3, 785 4, 844 5, 363 (2) 

. South Australia 3._..-_-- 1, 081 1,026. 522 818 955 1,317 1, 958 4 2, 300 

Victoria. ......-.-------- 69 175 58 143 17 |___.’.___|-..-.----}  @ 
Western Australia-_------ 4,173 3, 304 2, 351 1, 990 1, 254 1, 822 1, 246 1, 027 

Austria..:...----------------| _@ (2) (2) () (2) (2) 951 1 144 
Canada (shipments).....----| 23,623 | 20,203 | 21,644] 21,327] 27,439] 31,972) 32,753 | 45, 612 
Chile.___...-----------------|---------|--------- 8 |--------- 124 44 217 885 
Czechoslovakia-...----------| @ (?) (2) (?) 5, 944 7,171 (?) (?) 

Egypt.---------------------- 52 19 32 50 40 |_-.--_--.}]---------|--------- 

Eritrea_...------------------|  @ (?) ©) (2) (2) 50 150 (2) 
Finland.....----------------| 2,182 3, 392 3, 571 3, 584 3, 400 3,620 | 54,431 (2) 

France--.-.------------------- 25,094 | 14,870) 19,340 9,609 | 16,372 | 28,190 | 53,995 (2) 

Germany: Bavaria-.--.-----| 12,973 | 12, 332 | 12,824) 41,200 (2) 418, 000 21, 251 32, 921 

India.....-------------------]| 1,257 | 2,100} 1,340 343 340 | 1,304] 1,750 (2) 
Italy._.._---.---------------| 12, 758 7, 497 6, 664 1, 474 854 6,244 | 10,727 | 413,300 

Japan ....-.-----------------| 62,436 | 62,527] 62,939) 62,313 | 61,377 | 77,514 | 16,917 | 54, 500 
Kenya...-.------------------ (2) () (2) ©) 110 44 36 10 

Madagascar. -..-------------- (2) 9 2 34 |_-_.__-- 12 (2) (2) 

Norway ._-.....-------------| 7,527] 6,269] 5,712] 57,108| 3,943 | 57,319 | 5 23, 513 (2) 
Palestine and Israel-----.---- (2) (2) 85 65 37 53 19 (2) 

Portugal._......----.--------| @ (2) (2) 639 (2) (2) (2) (2) 
Rumania_....-.------------- 749 1, 383 1, 261 (?) (?) (2) (?) (?) 

Spain_....-.-----.----------- (2) 4,251 1, 093 2, 567 390 525 3, 939 9, 807 : 

Sweden__.......--.----------| 21,988 | 19,243} 25,879 | 15, 537 15,172 | 25,276 | 37, 953 (2) 

Union of South Africa____...|---------]---------|--------- 669 635 1, 382 1, 676 2,101 : 

United Kingdom: Northern 
Treland___....-_-.---------|--------- 10 203 172 |_________|___..----|--------- (2) 

United States (sold or used). _| 344,299 | 321, 240 | 313, 126 332, 663 | 379,042 | 516,539 | 467,292 | 468, 107 

Uruguay. ..-.-.------------- () (2) (2) 264 4 265 513 843 4,877 

Total §.._....--.------| 475,000 | 440,000 | 440,000 | 465, 000 500, 000 | 675,000 | 710,000 | 800, 000 

erect 
NE 

eee 

1 mm addition to countries listed, feldspar is produced in Brazil, China, and U.S. S. R., but data are not 

available. 
2 Data not available; estimate by author of chapter included in total. 

3 Includes some china stone. 
4 Estimate. 
§ Exports. 
6 Data for fiscal year ended March 31 of year following that stated. 
7 January to October, inclusive. 
8 Estimated by author of chapter. No estimates included for countries listed in footnote 1, 

of a large deposit of feldspar in Japan was reported. Types and 

occurrences of both industrial and gem feldspar in India were 

described,” and data presented regarding analyses, mining, and 

processing. The results of tests on feldspar and other glass raw 

materials from many parts of India were published. Geographical 

data on the occurrence of feldspar and numerous other minerals in 

U. S. 8. R. were presented.*t. Feldspar occurrences in Ethiopia were 

noted. Palestine deposits of feldspar and other minerals were 

described.# Feldspar has been located in the territory of Amapa in | 

northern Brazil.** 

28 Ceramic Industry, vol. 51, No. 3, September 1948, pp. 57-58. 
2 Spencer, E., Feldspar: Trans. Indian Ceram. Soc., vol. 3, No. 2, 1944, pp. 105-115; Am. Ceram. Soc. 

Jour., vol. 31, No. 4, Apr. 1, 1948, pp. 87-88. 
30 Karimullah, A. Ram, Saboor, M. A., and Verman, L. C., Survey of Indian Resources of Sands and Rocks 

Required for the Glass Industry: Jour. Sci. Ind. Res., India, 1948, 7, A, pp. 163-195; British Abs., November 

» DP. : 
31 South African Mining and Engineering Journal, Mineral Production in the U.S. S. R.: Vol. 58, pt. II, 

No. 2849, 1947, pp. 65-67. 
32 Mining Magazine (London), vol. 78, No. 5, May 1948, p. 309. 

33 Shaw, 8S. H., Metallurgia, vol. 36, 1947, pp. 348-349; Chem. Abs., vol. 42, No. 2, Jan. 20, 1948, p. 495. 

ote and Engineering News, Brazil’s Amapa Region Rich in Minerals: Vol. 26, No. 51, Dec. 20, 

» D. .



| Ferro-Alloys 
By NORWOOD B. MELCHER 

GENERAL SUMMARY | 

ERRO-ALLOYS are in-process materials that do not reach the 
ultimate consumer as such. The term “ferro-alloys” is used in 

_ referring both to alloys and to compounds whose principal use is to 
add various elements to iron and steel in their manufacture. Some 
ferro-alloys contain elements that are employed as scavengers for re- 
moving impurities or rendering their presence harmless. This type 
includes silicon, which is used mainly in removing oxygen from steel, 
and manganese, which combines with sulfur in steel and eliminates the 
objectionable quality of hot-shortness which results when sulfur is | 
combined with iron rather than manganese. The other ferro-alloys 
are used mainly to obtain desired properties in steel that result from 
addition of the alloying elements. Consequently, the demand for the 
latter group depends upon the rate of alloy-steel production, whereas 
the former group, which is used in all steels, both carbon and alloy, 
will follow a use-trend dependent upon the rate of total steel produc- 
tion. During 1948 ferro-alloy production increased 4 percent over 
the previous year; shipments from producing plants increased 6 per- 
cent in quantity and 24 percent in value. Total steel production in- 
creased 4 percent over 1947, while alloy-steel output increased 15 
percent. 

The United States depends upon imports for most of the ores used 
in the manufacture of ferro-alloys; molybdenum and silicon are pro- 
duced domestically in tonnages sufficient to meet all requirements, and 
the bulk of vanadium requirements is produced domestically. Man- 
ganese, chromium, tungsten, nickel, columbium, and zirconium, how- 
ever, are supplied to the United States steel industry chiefly from for- 
eign mines. As the ores from which ferro-alloys are produced are 
considered essential for national security, those which are obtained 
from foreign sources are given special consideration in strategic stock 
piling. All are classified by the Munitions Board in group I, compris- 
ing those strategic and critical materials for which stock piling is 
deemed necessary to insure an adequate supply for a future emergency. 

The ferro-alloying ores and metals are discussed in detail in chapters 
of this volume dealing with particular metals. These chapters are 
Chromium, Manganese, Molybdenum, Titanium, Tungsten, Vana- 
dium, and Minor Metals. 

518
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PRODUCTION AND SHIPMENTS 

The production of ferro-alloys in 1948 totaled 1,892,521 net tons 
compared with 1,813,783 net tons in 1947, an increase of 4 percent. 
In 1948 ferro-alloys were made at 13 blast-furnace plants, 19 electric- 
furnace plants, and 2 aluminothermic-furnace plants; in addition, 2— | 
plants using electric furnaces produced ferrosilicon, and 6 produced 
ferrophosphorus as a byproduct. Shipments of all classes of ferro- 
alloys from furnaces increased 6 percent in quantity and 24 percent in 
value over 1947. Pennsylvania again led all other States in produc- 
tion and shipments of ferro-alloys, having produced 33 percent of the 
United States total tonnage and 40 percent of the value, compared 
with 31 and 36 percent, respectively, in 1947. This State increased 
its production 20 percent over 1947. New York was second, supply- 
ing 19 percent of the tonnage, which represented 24 percent of the 
value. Production and shipments of ferro-alloys also were reported 
from Alabama, California, Florida, Indiana, Iowa, Montana, New 
Jersey, Ohio, Oregon, South Carolina, Tennessee, Virginia, Washing- 
ton, and West Virginia. 

Ferro-alloys produced and shipped from furnaces in the United States, 1947-48 

1947 1948 

Alloy | Shipments Shipments 
Production}. Production 
(net tons) (net tons) 

Net tons Value . Net tons Value 

Ferromanganese. ___---....-. 614, 626 614, 647 | $79, 972, 673 647, 617 - 659, 193 | $90, 126, 657 
Spiegeleisen_......_.....-..-. 134, 329 124, 517 4, 980, 030 112, 610 108, 960 5, 261, 650 
Ferrosilicon......--..........| 769,653 | 766,316 | 58,271,432}  814,297| 818,974 | 71, 711, 831 
Ferrophosphorus.-_...--.----- 83, 072 81, 169 2, 016, 122 32, 297 72, 453 2, 006, 254 
Ferrotungsten .-._----------- 2, 094 2,101 6, 677, 298 2, 324 2, 305 7, 190, 027 

Ferrovanadluta cf | OSL | 8189 | 9,029 | 8,161 | 
Ferromolybdenum__-___..-.. 

Maly dl acai | 1108] 12 [P75 708400 fT aaron | aga |p 07386 0 
oR nes gga) 239,133 | 281, 601 ‘ 253,610 | 260, 757 } ys twee , , , , 

Total._.........--...--] 1, 813, 783 1, 841, 682 | 220, 021, 974 1, 892, 521 | 1,952, 246 | 273, 450, 420 

1 Silicomanganese, manganese briquets, ferrochromium, ferrocolumbium, ferroboron, zirconium-ferro- 
silicon, and miscellaneous ferro-alloys. 

Ferromanganese.—The ferromanganese produced in 1948 averaged 
78 percent manganese and came from four electric and six blast- 
furnace plants. Of the manganese ore used in 1948 for the manufac- 
ture of ferromanganese, 92 percent was foreign compared with 91 
percent in 1947. In all, 670,774 short tons of ferromanganese were 
consumed during 1948, virtually by the iron and steel industries 
alone. During the year steel producers used 12.7 pounds of metallic | 
manganese as ferro-alloys per ton of steel produced. Of this quantity 
11.38 pounds were in the form of ferromanganese. 

Spiegeleisen.—The production of spiegeleisen in 1948 decreased 16 
percent from 1947, and shipments from furnaces decreased 12 percent. 
The output came from three blast-furnace plants and averaged 24.6 
percent manganese compared with 21.9 percent in the previous year.
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Shipments from furnaces in 1948 totaled 108,960 tons valued at 
$5,261,650 f. o. b. furnaces, or $48.29 per ton, compared with $39.99 
per ton in 1947 and $32.99 per ton in 1946. Three-tenths pound of 
metallic manganese in the form of spiegeleisen was used per ton of 
steel produced in 1948. 

Ferrosilicon.— Shipments of ferrosilicon from furnaces during 1948 
accounted for 42 percent of the tonnage of ferroalloys shipped during 
the year, and the value of shipments represented 26 percent of the 
total. The production of ferrosilicon increased 6 percent over 1947. 
Of the 814,297 tons of ferrosilicon produced, 35 percent (283,556 tons) 
were made in blast furnaces and 65 percent (530,741 tons) in electric 
furnaces. The latter figure includes 585 tons of ferrosilicon produced 
as a byproduct in the manufacture of artificial abrasives. The 
ferrosilicon made in blast furnaces (silvery pig iron) contained an 
average of 9.8 percent Si. LElectric-furnace output, mostly ferro- 
silicon containing over 20 percent Si, averaged 40 percent. Ship- 

| ments of all grades of ferrosilicon (including silvery pig iron) totaled 
818,974 net tons valued at $71,711,831. Of the 298,651 net tons of 
ferrosilicon and miscellaneous silicon alloys consumed in the manu- 
facture of steel ingots and castings, 52 percent or 156,033 net tons 
were of the standard 50-percent grade, 57,608 net tons silvery pig 
iron, and 43,894 the 75-percent grade. ‘Other grades’ constituted — 
the remaining 41,116 net tons. The most important grade of ferro- 
silicon is the standard 50-percent, which is employed as a deoxidizer 
and solidifier in manufacturing most grades of killed and semikilled 
steel. Only a small. quantity of this alloy is used in iron foundries 

| and other industries. Alloys containing 75 percent silicon and mis- 
cellaneous silicon alloys are used as ladle additions in gray-iron found- 
vies and in the manufacture of high-silicon steel for use in electrical 
equipment and high-silicon spring steel. The accompanying table | 
shows the consumption of the various grades of silicon alloys accord- 

- ing to major consuming industry groups. 

Consumption of ferrosilicon, silicon metal, and miscellaneous silicon alloys in the 
United States in 1948, by industries, in net tons 

Steelingots|] qi ‘ 
Alloy and cast- Steet cast Miscella- Total 

Silvery pig iron: 
5-20 percent silicon...._......-.-------.--- 22-2 -- 57, 608 19, 476 331, 302 408, 386 , 

Ferrosilicon: 
50 percent silicon_._....._.-.--.-- ~~ eee eee 156, 033 15, 525 15, 132 186, 690 
75 percent Silicon_.......-.-----2 2 ee 43, 894 278 2, 991 47, 163 

Other grades 3.__.._._._-..--.-.---.---.---.------------ 41,116 299 78, 156 119, 571 

Total....-...------------- eee eee 298, 651 35, 578 427, 581 761, 810 

1 Data for castings made by companies that also produce steel ingots are included with ‘Steel ingots and 
castings’ and excluded from ‘‘Steel castings.’’ 

2 Includes grades of ferrosilicon not listed separately, silicon metal, and miscellaneous silicon alloys. 

Ferrophosphorus.—All ferrophosphorus in 1948 was produced in 
electric furnaces as a byproduct in the manufacture of phosphate 
fertilizers and other chemicals. Shipments of ferrophosphorus 
decreased 11 percent from 1947 as a result of a drop in demand for 
ferrophosphorus for metallurgical and chemical uses. Production
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totaled 32,297 tons—a decrease of 2 percent from 1947. Shipments 
from plants totaled 72,453 tons at a value of $2,006,254, most of which 
was exported. — 

Ferrotungsten.—The ferrotungsten produced in the United States 
during 1948 was made in electric furnaces using both foreign and 
domestic ores. Total consumption of tungsten concentrates in the 
United States in 1948 was 9,300 net tons (60-percent WO; basis), 
4,100 tons of which was consumed in the manufacture of ferrotungsten. 
The domestic material was obtained from eight States and Alaska in 
1948, but three States—Nevada, North Carolina, and California— 
supplied 94 percent of the total. Imports for consumption of tungsten 
ores and concentrates in 1948 were equivalent to 7,931 net tons of 60- 
percent WOs, a 25-percent increase over 1947. These ores and con- 
centrates came from 17 foreign countries in 1948 but four—Bolivia, 

, Brazil, China, and Korea—supplied 80 percent of the total. 
Ferrochromium.—All of the ferrochromium output in the United 

States in 1948 was produced in electric furnaces, mainly from foreign 
ores. Reported consumption of ferrochromium in the United States 
during 1948 totaled 122,753 net tons,‘an'increase’of'8"percent over the 
1947 consumption of 113,491 net tons. The consumption of ferro- 
chromium canvassed by the Bureau of Mines represents about 85 
percent of the total. Exports in 1948 increased 119 percent over 1947 
and amounted to 6,754 net tons valued at $2,371,367 . Imports 
amounted to 9,019 net tons, compared with 10,680 net tons in 1947. 
Ferromolybdenum.—The ferromolybdenum produced in 1948 was 

made by the aluminothermic process and in electric furnaces using 
domestic ores. This alloy was produced at Langeloth and Washing- 
ton, Pa., and Niagara Falls, N. Y. | 

Molybdic Oxide, Calcium Molybdate, and Molybdenum Com- 
pounds.—Molybdenum compounds used as alloying agents in the 
production of iron and steel are included with ferro-alloys. These 
materials are much less expensive than ferromolybdenum and conse- 
quently are used to a greater extent. As with ferromolybdenum, 
virtually all these compounds are made from domestic raw materials. 

Producers of ferro-alloys in the United States in 1948 
eS SS Sess hi re a UNSNeep 

Producer Plant Alloy 

American Agricultural Chemical Co_._| South Amboy, N. J__.| Ferrophosphorus (byproduct). 
Anaconda Copper Mining Co___-.---.| Black Eagle, Mont_._.| Ferromanganese. 
Bethlehem Steel Co-__-_.-.---.-.--....| Johnstown, Pa__-._--- Do. 
Climax Molybdenum Co._...-...-.--.| Langeloth, Pa.........| Ferromolybdenum, calcium molybdate, 

molybdenum oxide, oxide briquets, 
molybdenum trioxide, sodium molyb- 
date, ferrotungsten, molybdenum sili- 
cide, ammonium molybdate, molyb- 

Forromanganese. silicoman nese, man err n , ’ - 

Toys We VB onan ganese briquets,, ferrosilicon, silicon 
. Holeomb Rock, Va..._|| Priquets, zirconium-ferrosilicon, _fer- 

Electro Metallurgical Co. .-..-....-__- Niagara Falls N.Y rochromium, chromium briquets, fer- 
Portland, Oreg.. __777|} rotungsten, ferrovanadium, ferroboron, 
Sheffield, Ala...-..... okt den bium, ferrotitanium, ferro- 

General Abrasive Co., Inc.........---.| Niagara Falls, N. Y_..] Ferrosilicon (byproducts). 
Globe Iron Co_....-.--..-.....--------| Jackson, Ohio_......._| Silvery pig iron. 
Hanna Furnace Corp__._.-...-.-----..| Buffalo, N. Y.___.---- Do. 
Jones & Laughlin Steel Co._..-.----.-| Aliquippa, Pa._.......| Spiegeleisen. 
Jackson Iron & Steel Co_.......-..-..-| Jackson, Ohio._-..-...| Silvery pig iron. 
Keokuk Electro-Metals Co__-...-.--..| Keokuk, Iowa._....-..| Ferrosilicon, silvery pig iron. 

883326—50——34
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Producers of ferro-alloys in the United States in 1948—Continued 
a 

Producer - Plant Alloy 

E. J. Lavino & Co__-..---------------- Ree oa scr \Ferromanganese. 
Metal & Thermit Corp_..-------------| Carteret, N. J_-.------| Ferrotitanium. 
Molybdenum Corp. of America_...----| Washington, Pa_......| Ferrotungsten, ferromolybdenum, cal- 

cium molybdate, molybdic oxide, 
Anniston. Al pacttohoron, Granganese boride. h 

° nniston, B...-.---- errosiiicon roduct), ferropnospao- 

Monsanto Chemical Co. -.------------ {Golumbis, Tenn. } rus (byproduct) . 
New Jersey Zine Co.------------------| Palmerton, Pa. ..-----| Spiegeleisen. 

Ohio Ferro-Alloys Co_-.--------------- [re otae, Wash. wroreee }Ferrosilicon, simanal, ferrochromium. 
Oldbury Electro-Chemical Co...----.-| Niagara Falls, N. Y...| Ferrophosphorus (byproduct). 
Permanente Metals Corp....----------| Permanente, Calif_....| Ferrosilicon, silicon briquets. h 

Pittsburgh Metallurgical Co. .........|{Gharleston, 8. C-—.--]|Ferrosticon, silvery Pig iron, ferrochro- 
Sloss-Sheffield Steel & Iron Co-.-_.----.| N. Birmingham, Ala..| Ferromanganese. 
Tennessee Products & Chemical Corp. | Chattanooga, Tenn_..| Ferromanganese, ferrosilicon, silicon 

(Southern Ferro-Alloys Div.). briquets. 
Tennessee Valley Authority_.......-..| Muscle Shoals, Tenn-.| Ferrophosphorus (byproduct). 
Titanium Alloy Mfg. Div., National | Niagara Falls, N. Y.--| Ferrotitanium. 

Lead Co. 
Clairton, Pa_._------- 

U.S. Steel Corp. subsidiaries. _-...--..|4 Etna, Pa....-.------- |Perromanganese, spiegeleisen. 
Gary, Ind_..---------- . 

Ferrosilicon, silicon briquets, alsifer, 
Ni Falls. N.Y ferrochromum, ferrovanadium, ferro- 

s s lagara HAUS, IN. X_-. itanium, grainais, aluminum vana- 

Vanadium Corp. of America_..------- {Brifccuille, Pa..------|) dium, ammonium meta vanadette, . 
titanium aluminum, cupro vanadium, 
mangano vanadium. 

Vietor Chemical Works_.....---------| Mt Pleasant, Tenn_.-.| Ferrophosphorus (byproduct). — 
Virginia-Carolina Chemical Corp..----| Nichols, Fla--...------ Do. 

a 

Ferrotitanium.—In 1948 most of the ferrotitanium was produced in 
) electric furnaces, but a small quantity was made by the aluminothermic 

process. The ferrotitanium produced in 1948 averaged 19.5 percent 
titanium, and both foreign and domestic ores (ilmenite and rutile) 
were consumed in its manufacture. Ferrotitanium is used as a de- 
oxidizer and scavenger in steel manufacture. When employed as a 
deoxidizer, ferrotitanium is charged in combination with silicon or 

| some other deoxidizing agent, the titanium alloy being added as a 
final purifier. As an alloying agent, ferrotitanium prevents inter- 
granular corrosion. 

Ferrovanadium.—All ferrovanadium produced in 1948 was made in 
electric furnaces, and both foreign and domestic ores were used in its 
manufacture. The alloy averaged 48 percent vanadium in 1948, 
compared with 45 percent in 1947. 

Ferroboron.—Shipments of ferroboron in 1948 averaged 11.6 percent 
boron. Ferroboron is used in special steels as a hardening agent, but 
it is also a highly efficient deoxidizer. | 

Ferrocolumbium.—Ferrocolumbium is used in stainless steels to 
prevent intergranular corrosion. It also reduces air hardening and 
oxidation at high temperatures in chromium steels. In 1948 the 

: output of ferrocolumbium averaged 55 percent columbium and was 
produced in electric furnaces. 

Zirconium-Ferrosilicon—The zirconium-ferrosilicon produced in 

1948 averaged 14 percent Zr. Zirconium, a powerful deoxidizer and 
scavenger, reduces age hardening, and thereby improves deep drawing 

properties of sheet steel. It is used instead of ordinary ferrosilicon 
and is more effective.
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Silicomanganese,—The silicomanganese produced in 1948 averaged 
67 percent manganese and was made in electric furnaces. This alloy 
is used mainly in the steel industry in the manufacture of steel ingots. 

Manganese Briquets.—The foundry industry is the principal user 
of manganese briquets, which are added to molten iron to overcome 
the harmful effects of sulfur and to act as a deoxidizer and scavenger. 
The briquets produced in 1948 averaged 57 percent manganese. 

FOREIGN TRADE! 

Ferromanganese was by far the chief ferro-alloy import in 1948, 
although important quantities of ferrochromium and ferrosilicon were 
received. ‘The ferromanganese is largely manufactured in Canada 
and Norway from Gold Coast ore, which in effect added nearly 200,000 
tons of manganese ore equivalent to United States receipts from | 
Gold Coast. 

Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1947—48,! by varieties 

[U. S. Department of Commerce] 
ene nn earner eer re reece TS SS Sea SSDS SSS SSS SSS SSS SE USS se sh 

1947 1948 

Variety of alloy Gross Con- Cross Con- 
welg. en welg. en 

(net | (net | Value | “(met | (met | Value 
tons) | tons) tons) | tons) 

Calcium silicide (calcium-silicon content)_..._---.|.....-.-]----.---|----------] @ 215 $52, 378 
Chrome or chromium metal.__.....-....----..----]  @) (2) $4 j_- 1 |e efile 
Ferrochrome or ferrochromium containing 3 per- 

cent or more of carbon__._-.--...-.--.----.-----| 10, 680 | 6, 450 |1, 725,400 | 9,019 | 4,714 | 1, 470, 653 
Ferromanganese: 

Containing over 1 and less than 4 percent 
carbon.._.---.------------------------------| 9,154 | 7, 534 |1, 723, 148 | 15,590 | 12, 828 | 3, 081, 813 

Containing not less than 4 percent carbon__-_-| 72,153 | 57,647 |9, 123, 888 | 82, 630 | 65,598 |11, 434, 780 
Ferrosilicon..._.--..------------------------------| 18,859 | 2,141 | 465,360 | 7,844 734 179, 998 
Ferrotitanium..........---.-.------2--.--2---_-- 45 (2) 27, 766 28 (2) 17, 346 
Manganese-boron, manganese metal, and spiegel- 

eisen not more than 1 percent carbon (man- 
ganese Content) .__......_.----.-------..-..-----| @ (3) U1 |__| eee fe 

Silicon-aluminum and aluminum-silicon____._...-| (4 (2) 8 |__..- |e - fee 
Tungsten and combinations, in lump, grains, or 
powder: Tungsten metal (tungsten content)_--.} (2) 5 18, 414 (2) (5) 366 

Tungstie acid_._-----__---...---------.-----------| 4 148 |___.----|--------]------.-.. 

a LL re Ss SSS SS rs SSS eS 

301 Change for table in Minerals Yearbook, 1947, p. 496. Spiegeleisen in 1946 should read: Gross weight, 
1 tons. 

2 Not recorded. 
3 Less than 1 pound. 
4 50 pounds. 
5 224 pounds. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Ferromanganese and ferrosilicon imported for consumption in the United States, 

1947-48, by countries 

[U. 8. Department of Commerce] 

qe enn craven ernment i PE PS SS S
S 

Ferromanganese (manganese content) Ferrosilicon (silicon content) 

Country 1947 1948 1947 1948 

Net Net Net Net tons Value tons Value tons Value tons Value 

Canada... _.--.-.---.--| 54, 809 |$8, 697, 897 57, 477 \$9, 957,681 | 2,141 | $465, 360 733 | $179, 668 

taly_...-...----_-.---.--|--------|-----------|--------|----:------|-----
---|----------- 1 0 

Norway ....--------------| 10,372 | 2, 149, 189 | 20, 949 4, 558, 912 |__._-.-_|_----------]--------|---------- 

Total..........-----| 65, 181 |10, 847, 036 | 78, 426 |14, 516,593 | 2,141 465, 360 734 179, 998 

ee rf PS
 ee 

| Ferro-alloys and ferro-alloy metals exported from the United States, 1944-48, 
by varieties 

[U. S. Department of Commerce] 

eee SSS SSS 
Se 

1944 1945 1946 1947 1948 

Variety of alloy Net Net Net Net Net 
e e e e e tons Value tons Value tons Value tons Value tons Value 

Spiegeleisen__....--------| 202} — $6, 508/2, 393 $82, 699| 7,513) $271,827} 305) $12, 632 51 $2, 227 

Ferrochrome.........----| 532} 175, 698]1,471) 487, 755| 2,510| 732, 221} 3, 081)1, 057, 359 6, 754| 2, 371, 367 

Ferromanganese...-..-.--| 600} 101,445! 836] 175,556) 2,951) 381, 194/20, 168}2, 811, 653/19, 696} 2, 990, 645 

Ferromolybdenum. .....-|2, 214/2, 665, 920] 884/1, 050, 863 370| 456,574) 477) 630,813 594; 806, 420 

Ferrophosphorus.- ---.---- 41 3, 440} 603 42, 204] 1,228] 80, 037| 6,041} 241, 464/52, 988) 1, 310, 260 

Ferrosilicon____.---------|2, 483] 283, 360/1, 089) 114, 520) 3,163) 244,625) 1,357) 187, 973| 2,476} 427, 259 

Ferrotitanium and ferro- 
carbon-titanium........| 792} 125,987; 744] 122,887} 550 63, 723 509 80, 590} 480 82, 874 

Ferrotungsten_.....-...--|1, 177|3, 664, 242) 4831/1, 344, 281 91} 270, 325 41] 134,546] 628) 1, 838, 397 

Ferrovanadium___...-..-| 596/2, 212,490; 86] 246, 862 57| 161, 289 89} 266, 040 119; 390, 428 

Other ferro-alloys.-------| 143] 176,111 73| 33,016/ 218) 61,489) 206} 88, 289 183 102, 709 

Total. _..-.--------|8, 780|9, 415, 201]8, 610/3, 700, 643/18, 651)2, 723, 304/32, 2745, 511, 359183, 969)10, 322, 586 

a SO Sn en Ce an
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FLUORSPAR 

| GENERAL SUMMARY 

HIPMENTS of fluorspar from mines in the United States estab- 
lished a peacetime record and imports an all-time high in 1948. 
Moreover, consumption of fluorspar in the United States in 1948 | 

was only 1 percent under the all-time record established in 1944. 
However, production of finished fluorspar declined moderately. The 
continued high level of operations in the steel and hydrofluoric-acid 
industries was chiefly responsible for the accelerated activity in fluor- 
spar in 1948. 

Illinois maintained its rank as the premier producer of fluorspar in 
1948 by supplying 52 percent of the total domestic shipments. Fur- 
thermore, shipments from Illinois were 3 percent greater than in 1947. 
Shipments from mines in Nevada and Utah established new records 
in 1948, and shipments from Montana were reported for the first time. 
However, Arizona, Colorado, Kentucky, New Mexico, and Texas 
shipped less fluorspar in 1948 than in 1947. | 

Yor the eighth consecutive year Mexico has continued to be the 
largest source of foreign fluorspar to the United States, and in 1948 it 
supplied 71 percent of the tutal imports. Moreover, imports of fluor- 
spar from Mexico were 53 percent greater than in 1947. For the first 
time since 1939, fluorspar was received from Germany. Substantially 
larger imports were also received from Newfoundland. 

The steel industry continued to be the predominant user of fluorspar 
and absorbed proportionately more (57 percent) of the total consumed 
in 1948 than in 1947 (55 percent). The average consumption of fluor- 
spar per long ton of basic open-hearth steel produced increased for the 
second consecutive year; it was 5.86 pounds-in 1948 compared with 
5.54 pounds in 1947. The hydrofluoric-acid industry, the second larg- 
est utilizer of fluorspar, consumed 7 percent more than in 1947—26.4 

525
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percent of the total in 1948 compared with 26.7 percent in 1947. 
Larger quantities of fluorspar were also used in 1948 than in 1947 at 
iron foundries, nonferrous smelters, and plants making ferro-alloys, : 
cement, and special fluxes. However, consumption of fluorspar by the 
glass and enamel trades in 1948 dropped 10 percent from the all-time . 
high established in 1947. | 

Deliveries of fluorspar to consumers in the United States totaled 
442 336 short tons in 1948 (331,105 tons from domestic mines and 
111,231 tons from foreign sources). In 1947, deliveries to consumers 
had totaled 397,465 tons (319,195 tons from domestic mines and 78;270 
tons from foreign sources) ; in addition, 9,109 tons of finished fluorspar 
from domestic mines were delivered to the Government stock pile. 
Total deliveries to steel plants in the United States advanced to 269,304 
tons (230,224 tons in 1947), and those to hydrofluoric-acid plants in- 
creased to 106,857 tons (102,013 tons in 1947); however, sales to glass 

) and enamel plants fell to 45,602 tons (50,054 tons in 1947). 

Salient statistics of fluorspar in the United States, 1939-48, in short tons 

. Ship- Foreign trade Industry stocks at end of year 

Year "hom Con- 

1939_......-..------------------] 182,771 | 16,302] 2,976 | 176,800} 38,619 90,400] 129,019 
1940...) | 283,600 | 11,873 | 8,482 | 218,500} 43,866 | 102,100 | 145, 966 
1941...) .-.-| 320,669 | 7,524 | 12184] 303,600} 31,997] 108,900| 140,897 | 

| 1942... 1... -.---.| 360,316 | = 23151 | ~~ 9,020 | 360,800 | 19,429} 96,000] 115, 429 
1943... .-..---.....| 406,016 | 43,769} 9,068 | 388,885 | 19,026] 105,933 | 124, 959 
1944.__.......-....-...--..-.| 413,781 | 87,200] 1,980 | 410,170] 19,021 | 98,446} 117, 467 
1945... .-.......-.--..| 323,961 | 104,925} 15420 | 356,090 | 19,863 | 103,148 | 123, O11 
1946._._-_.-.-_-----------.--.--| 277,940 29, 852 1,729 | 303, 190 18, 957 98, 663 117, 620 
1947___...-_._-------------.--] 329, 484 78, 725 1,180 | 376,138 33, 101 114, 150 147, 251 
1948... --_---}| 331, 749 | 111, 626 666 | 406, 269 37,344 | 146, 869 184, 213 

1 Finished fluorspar only. 

The average composite selling price ($32.14 a short ton) of all 
grades of fluorspar (both domestic and foreign) delivered to consumers 
in the United States in 1948 was $0.34 less than in 1947. 

Hourly wage increases of 7 to 10 cents were made by many fluorspar- 
mining companies in 1948. 

The total quantity of fluorspar shipped in and imported into the 
United States from about 1870 through 1948 was approximately 
8,809,000 short tons, comprising about 83 percent from domestic 
mines and 17 percent from foreign sources. 

RESERVES 

Information on reserves of fluorspar in the United States, prepared 
by the Bureau of Mines and Geological Survey, was published in 
hearings before a Subcommittee of the Committee on Public Lands, 
United States Senate, Eightieth Congress, first session, 1947 (pp. 
242-245): an abstract is contained in the chapter of this series for 
1947 (pp. 498-499).
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PRODUCTION AND SHIPMENTS 

Production of finished fluorspar. totaled 336,000 short tons in 1948, 
| including 156,246 tons of flotation concentrates; however, the output 

also included 2,100 tons of finished fluorspar recovered from milling 
: crude ore that had been mined before 1948. ‘Thus, total production 

: (expressed in terms of finished fluorspar) was 333,900 tons in 1948 
compared with 338,600 tons in 1947. Of the mine output in 1948, 
11 mines (producing over 10,000 tons each) supplied 167,500 tons or 
50 percent, 7 mines (producing 5,000 to 10,000 tons each) supplied 
58,700 tons or 18 percent, 29 mines (producing 1,000 to 5,000 tons | 
each) supplied 76,300 tons or 23 percent, and 12 mines (producing 
500 to 1,000 tons each) supplied 8,300 tons or 2 percent; thus, 59 
‘mines produced 310,800 tons or 93 percent of the total. Of the re- 
maining output (23,100 tons or 7 percent), some (in quantities ranging 
from a few tons to 500) came from an undetermined number of small | 
mines and prospects, but much was derived from treated tailings from 
previous milling operations. | . 

In 1948 mines operated by consumers produced 89,600 tons of 
finished fluorspar compared with 99,300 tons in 1947. | 

Fluorspar shipments from domestic mines in 1948 aggregated 
331,749 short tons valued at $11,227,452, increases of 0.7 percent in 
quantity and 2.5 percent in value over 1947. Of the 1948 total, 

| 71,696 tons were shipped by river or river-rail for delivery to consum- 
ers compared with 60,630 tons in 1947. : 

Illinois (52 percent) and Kentucky (26 percent) supplied 78 percent 
of the fluorspar shipped in 1948 compared with 78 percent also in | 
1947. Shipments from Illinois and Kentucky were virtually the same 
mn both years compared with a gain of 3 percent from other producing 
tates. _ 
The average value of all grades of domestic finished fluorspar shipped 

in 1948 ($33.84) established a new peak and was $0.59 more than the 
previous high of 1947. 

Fluorspar shipped from mines in the United States, by States, 1947—48 

1947 1948 ‘ 

State Value Value 
Short {| s—s—C—S]—Ss« Short [| 
tons tons 

Total Average Total Average 

Colorado...___._.-------------_--- 32, 153 $950, 882 $29. 57 27, 698 $831, 218 $30. 01 
Tlinois_....-.---..2 222 167,157 | 6,148, 654 36. 78 172, 561 | 6,322, 246 36. 64 
Kentucky__...-..-..--.---2--.--.| 90,256 | 2,713,508 | 30.06 84,889 | 2, 663, 377 31.37 
New Mexico......-----.-.-------- 27, 526 841, 095 30. 56 24, 968 911, 682 36. 51 
Other States: 
Arizona.._._...-2--2- 2 eee 1, 601 1, 271 
Montana. ..-._.-.-.-.--.-----.-]------------ 318 

| Nevada.......-..--.------.-- 8, 042 | 300,736 | 24.27 | 9, 615 | 498, 929 23.06 
Texas.....-.-....--.0--seseen ee 1, 019 906 
Utah. _....-- eee 1, 730 9, 523 

329, 484 | 10,954,875} 33.25 | 331,749 | 11,227, 452 33, 84
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Fluorspar shipped! from mines in the United States, by States, 1944-48, with 
shipments of maximum year and cumulative shipments from earliest record 
to end of 1948, in short tons ? 

Maximum : . 
: Shipments by years Total ship- 

shipments ments ! from 
A eT nn —a—a—=| earliest record 

1948 to end of 1948 

State ee 

| Year| Short | jo44 | 1945 | 1946 | 1947 Per- 
Short |Percent| Short | cent 
tons | of total tons of 

total 

. Arizona_.-.----------| 1989 | 1,608] 976] 1,126} 389] 1,601] 1,271} 0.4] 15,296/ 0.2 
California....-.------| 1934 181 26 |--------|]--------]_-------]_-------]_.__---- 341 | (3) 
Colorado 4__.....--.--| 1944 | 65,209 | 65,209 | 52,437 | 32,539 | 32,153 | 27,698 8.3 | 533,804] 7.3 ' 
Illinois 4__.__..--.----] 1943 |198, 789 |176, 259 |147, 251 |154, 525 |167,157 |172,561 | 52.0 |3,868,674 | 53.1 
Kentucky 4__--------| 1941 142, 862 |112,791 | 95,142 | 63,143 | 90,256 | 84, 889 25.6 {2,450,902 | 33.6 
Montana_....----.---; 1948 318 |-.------|--------]--------]-------- 318 1 318 |} (3) 
Nevada_------.------; 1948 | 9,615 | 7,293 | 7,088 | 6,234] 8042 9,615 2.9 87, 102 1.2 . 
New Hampshire._---| 1917 | 1,274 |---.----|--------]--------|--------|--------|--------| 8, 302 1 
New Mexico..----.--| 1944 | 42,973 | 42,973 | 14,449 | 17, 584 | 27,526 | 24, 968 7.5 | 288, 153 4.0 
Tennessee__.---------| 1906 360 |-.------|--------|--------]--------]--------]-------- 1,197 | (3) 
TexasS_........----.--| 1944 | 4,769 | 4,769 | 3,413 | 1,118] 1,019 906 .3| 12,290 2 
Utah___--------------| 1948 | 9,523 | 3,466 | 2,973 | 2,370 | 1,730] 9,523 2.9 24, 991 3 
Washington..-.------| 1945 132 |---.---- 132 38 |--------]--------|-------- 382 | (3) 
Wyoming___...-.---.| 1944 19 19 |--------|--------]--------|--------|----- 19 | (3) 

1944 |413, 781 |413, 781 |323, 961 |277, 940 |329, 484 |331, 749 100.0 |7,291,771 | 100.0 

i Figures for 1880-1905 represent production. 
2 Quantity and value figures, by States, for 1880-1925 in Mineral Resources, 1925, pt. 2, pp. 13-14, and for 

1910-40 in Minerals Yearbook, Review of 1940, p. 1297. 
3 Less than 0.1 percent. 
4 Figures on production not recorded for Colorado before 1905, for Illinois before 1880, and for Kentucky 

before 1886 and for 1888-95. Total unrecorded production (estimated) included in ‘Total shipments”’ 
column as follows: Colorado, 4,400 tons; Illinois, 20,000 tons; and Kentucky, 600 tons. 

2 

Fluorspar shipped from mines in the United States, by grades and industries 
1947—48, in short tons 

Grade and industry 1947 1948 Grade and industry 1947 1948 

Pluxing gravel and foundry Acid lump: Nonferrous- .-.- 1 1 
ump: ——————_—S.. ss s —_—_—— 

Ferrous_...--------------| 12158, 789 | 1167, 733 |; Total: . 
Nonferrous.__....----.--- 1, 734 1, 286 Ferrous... ..-------------- 171, 862 179, 447 
Cement.__..--...--------- 812 950 Nonferrous___---.--------| 2, 518 2, 380 
Miscellaneous--_.-.------- 3, 489 4, 780 Cement.-___..-----.------ 812 950 
Government stock pile. _. 9,109 |_-_..._-_- Glass and enamel_____-_- 49, 559 45, 375 

——_—————_—|\—————. Hydrofluoric acid____---- 89, 667 96, 848 
. 12173,933 | 1174, 749 Miscellaneous. _.--------- 4,777 6, 105 

SS _|_— Government stock pile. -. 9,109 |_--.- 
Ground and flotation con- Exported___..----.--...-- 1, 180 644 

centrates: —_—_— | 
Ferrous 3_____---.-------.| 1218, 073 141,714 329, 484 331, 749 
Nonferrous. -_--..._.-_--- 783 31, 093 
Glass and enamel_--___-__- 49, 559 45, 375 
Hydrofluoric acid________ 89, 667 96, 848 
Miscellaneous--.__.-..---.- 1, 288 1, 325 
Exported._....---------.. 1, 180 644 

12155, 550 | 1156, 999 

_1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation con- 
centrates blended with fluxing gravel: 1947, 19,110 tons; 1948, 16,666 tons. 

2 Revised figure. 
2Includes pelletized gravel. 

|
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Fluorspar shipments in 1948 comprised 174,749 tons of fluxing 
gravel (including 16,666 tons of flotation concentrates which were 
blended with fluxing gravel) and foundry lump, 156,999 tons of ground 
and flotation concentrates, and 1 ton of acid lump. The bulk of the 
fluxing-gravel and foundry-lump fluorspar was shipped to steel plants 

| and iron foundries; but a comparatively small tonnage moved to 
plants making cement, ferro-alloys, nickel, basic refractories, and ~ 
fluxing compounds, and to smelters of secondary metals. Of the 
ground and flotation concentrates shipped in 1948, hydrofluoric-acid 
plants took 62 percent and glass and enamel plants 29 percent; the 
remainder went chiefly to aluminum- and magnesium-reduction works; 
to manufacturers of steel, ferro-alloys, and welding rods; and to 
smelters of secondary metals. 

SHIPMENTS, BY USES 

As is evident from the accompanying table and figure 1, the pre- 
dominant purchaser of fluorspar is the steel industry, which also 
consumes substantial quantities of hydrofluoric acid and sodium 
fluoride, for which fluorspar is the basic material. 7 

| INDUSTRY ; 

B| Glass and piher Glass and Other Glass and = Other ; 
enamel «tap; enamel evant enamel Oe : 

| , NV EEE 4 NESTA 4 fleeces SAEED 5: ferent 1 
; CelGak Hessen’ Gulom\ Passsecik | AtlOu:\ Pesseness ; 

I| ftivdroficontyessseseneed (Hydrofluonctescecsesd | lnydrofluoieteseiccceed |p 
f| acid 28 tess Steels) Htacid 26tHfetecteSteelsted acid 24 Attracts cjetetecer) |i 
ee fetetess SOcccetey/ = sms OSmcceed = Een (i 

SOURCE | , 

Imports . 

- Other Sa an Sea 

| (a i a 
eqneittrerae nc) | EColoradgttititecnees) | Other emtrrend — |f 
Vieni Vey \ Lee | | Naueiseeey —SeiKentuly ES Arey | | 

, | “Ee SEES”, Saas | 
1946 1947 1948 

FIGURE 1.—Fluorspar sales (domestic and foreign) to consumers in the United States, 1946-48, by con- 
suming industries and sources, in percent.
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Fluorspar shipped from mines in the United States, by uses, 1947-48 
i, 

1947 1948 

Quantity Value Quantity Value 

Use |__| ——_|———_ 

teat | Short A cent | Short A een or ver- cen or ver- 

of tons Total age of tons Total age 
| total total 

| Steel._..--------.-------------| 50.2 | 165,427 | $4, 799, 531 1$29.01 | 51.4 | 170, 633 | $5,058, 866 | $29.65 
[ron foundry._.---------------| 1.3] 4,439 133,728 | 30.13 | 2.01 6,667]  220,512'| 33.08 
Glass.....-.-...---------------| 12.4] 40,843 | 1,434,905 | 35.13 | 10.9] 35,960 | 1,294,211 | 35.99 
Enamel___----.---------------| 2.6 | 8,716 315,491 | 36.20] 2.8] 9,415 362,111 | 38.46 
Hydrofiuoric acid.._----------| 27.2 | 89,667 | 3,662,409 | 40.84 | 29.2] 96,848 | 3,852,678 | 39.78 
Miscellaneous.__.-------------} 3.1 | 10,103 346, 532 | 34.30| 3.5 | 11,582 414,255 | 35.77 
Government stock pile__.-----| 2.8 9, 109 218, 600 | 24.00 |-------|---------|------------|------- 
Exported___..----------------| .4] 1,180 43, 679 | 37.02 2 644 24,819 | 38. 54 

100.0 | 329, 484 | 10,954,875 | 33.25 | 100.0 | 331,749 | 11,227,452 | 33.84 

| STOCKS AT MINES OR SHIPPING POINTS 

According to the reports of producers, the quantity of fluorspar in 
stock at mines or shipping points at the close of 1948 totaled 100,286 

| tons, or 10 percent more than in 1947. These stocks comprised 
37,344 tons of finished fluorspar and 62,942 tons of crude fluorspar 
(calculated to be equivalent to 27,000 tons of finished fluorspar). 

Stocks of fluorspar at mines or shipping points in the United States, by States, 
| Dec. 31, 1946, 1947, and 1948, in short tons 

1946 1947 1948 

State | 

Crude! | Finished | Crude! | Finished | Crude! | Finished 

California_.........-.-.------------------- 150 |_.-...---- 150 |_.-----_-- 150 |_..------- 
Colorado._--------------------------------| 4, 207 579 7, 135 674 6, 498 757 
Idaho__..--------------------- eee ene 50 |_.-------- 50 |...------- 50 |.--------- 
Illinois.-....---.--------------------------| 28,814} 10,006 | 28,545 | 15,313] 36,090 12, 509 
Kentucky__------------------------------| 3, 129 8, 007 8,266 | 16,526| 13,928 23, 423 
Nevada...-.-.--------.--.--.-------------|----------]----------]---------- 4] [_-__--_--- 292 
New Mexico....--------------------------| 34, 989 226 | 19, 186 395 6, 046 312 
TexaS_..-.--..-------------- eee |e eee |---- e eee 1038 180 2 
Utah___-------------ee ene nee 139 |._------ 49 |__..--- 2. 49 

. 71,289 | 18,957} 58,332] 33,101] 62,942 37, 344 

1 This crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 

CONSUMPTION AND CONSUMERS’ STOCKS 

The accompanying tables give data on consumption and con- 
sumers’ stocks of fluorspar. .
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Fluorspar (domestic and foreign) consumed and in stock in the United States, 
mA by industries, 1947—48, in short tons 
—— eee 

1947 1948 

Stocks | In trans- Stocks | In trans- 
Industry Con- | atcon- |ittocon-| Con- | atcon- | it to con- 

sump- | sumers’ | sumers’ | sump- | sumers’ | sumers’ 
tion plants plants tion plants plants 

Dec. 31 | Dee. 31 Dec. 31 | Dee. 31 

Basic open-hearth steel_..................| 189, 773 207, 342 
' Electric-furnace steel__..--_-..............| 19,481 |$ 77,820 4,488 |{ 25, 241 |$ 111, 260 8, 589 

Bessemer steel__.-......-..-_...-_._____. 141 104 
Iron foundry....-...-.-.--.-_-._2- ee 4,089 1, 759 171 6, 209 2, 161 5 
Ferro-alloys......--.--------------.------- 2, 478 870 101 2, 608 801 {-..-.-.__. 
Hydrofluoric acid Negonn nae ec ene ne ene nn enee 100, 363 19, 693 554 | 107, 280 19, 530 297 
rimary aluminum ?2_____-______ 

Primary magnesium.__...._....__._.____- } 896 909 |-.-.------ 1, 156 605 |---------- 
Glass. _..-----------------------.--.------| 42,180 7, 682 692 37, 247 6, 734 759 
Enamel_..........-------- 8, 9388 1, 780 243 8, 871 1, 987 373 
Cement__..----..----.-------------------- 811 1, 2638 {--..._-_..- 1, 078 1, 152 |---.--. lle 
Miscellaneous...._..-.---.---------------- 7, 038 2, 374 238 9, 133 2, 639 111 

376,188 | 114, 150 6,487 | 406,269 | 146, 869 10, 134 

RL 
1 Fluorspar used in making artificial cryolite and aluminum fluoride (aluminum raw materials) is in- 

cluded in the figures for hydrofluoric acid, which is an intermediate in their manufacture. 
2 Figures on consumption represent fluorspar used as a flux; see footnote 1. 

Production of basic open-hearth steel and consumption and stocks of fluorspar 
(domestic and foreign) at basic open-hearth steel plants, 1944-48 . 

TR EE ee 

1944 1945 1946 1947 1948 

Production of basic open-hearth steel in- . 
gots and castings__........-.-long tons__| 71,387,000 | 64, 510,000 | 54, 034, 000 68, 506,000 | 70, 830, 000 

Consumption of fluorspar in basic open- 
hearth steel production___.__short tons_- 201, 788 176, 488 145, 631 189, 773 207, 342 

Consumption of fluorspar per long ton of 
basic open-hearth steel made-_-_ pounds. - 5.7 5.5 5.4 5.5 5.9 

Stocks of fluorspar at basic open-hearth steel 
plants at end of year.....__..short tons_. 53, 100 63, 900 61, 600 68, 400 106, 300 

meme TS TS PaaS SSS 

Fluorspar (domestic and foreign) consumed in the United States, 1927-48, in 
| short tons 

SSS ST SS SSS SSS SSS SSS Spf TE Ws ARPES te 

Iron Hydro- 
Year Steel | fluoric | Glass | Enamel foundry | Allother| Total 

acid alloys 

1927...--.-----------------.--..]| 142, 700 15, 500 6, 800 5, 800 3, 900 1, 500 176, 200 
1928____.......--...-.-----.....] 158, 100 20, 500 6, 200 5, 700 4, 100 1, 600 196, 200 
1929. .--...- 22-2 -.| 162, 100 15, 600 6, 600 5, 200 3, 800 1, 500 194, 800 
1930__-.--------...-.--.---.-.-.] 112, 600 12, 600 4, 300 4, 000 2, 700 2, 000 138, 200 
19381____----------------.--] 69, 300 12, 000 7, 100 3, 000 1, 300 1, 300 94, 000 
1932____..---.-.-.------..----.-] 38, 400 7, 000 6, 700 2, 400 800 700 56, 000 
1933__-.-----.---.-..----.------| 64, 700 7, 800 7, 000 3, 200 1, 200 700 84, 600 
19384___-_-----.-.---...--..-.-.--] 85,300 11, 000 7, 700 3, 500 2, 100 1, 000 110, 600 
1935__-.---------.......----.---] 105, 000 12, 900 11, 000 4, 900 2, 600 1, 000 137, 400 
1936.._.-----.--.--.-.....-.---.] 140, 800 20, 100 11, 600 5, 400 2, 700 1, 800 182, 400 
1937____._-.-......---..----.---] 146, 400 24, 100 11, 600 5, 900 3, 700 2, 600 194, 300 
1938__......-.....-..--...-.....] 77, 600 18, 900 10, 500 4, 000 2, 800 1, 300 115, 100 
1939___..-----------....-.---.| 128, 800 26, 300 15, 300 6, 100 3, 500 1, 800 176, 800 
1940___-_.----..---------.----} 155, 500 37, 000 13, 400 5, 500 4, 600 2, 500 218, 500 
1941.22 eee -.----------| 210, 400 56, 000 20, 300 7, 300 5, 100 4, 500 303, 600 
1942___. ee ------..| 242, 600 81, 600 18, 500 3, 100 7, 800 7, 200 360, 800 
1943 _...---.---------..-.---.--.| 234,148 | 118, 614 20, 592 1, 726 7, 260 11, 545 388, 885 
1944_ 22 ------.| 280,201 | 129, 553 27,315 2, 547 7, 815 12, 739 410, 170 
1945__..------.-.-..---...----..| 197, 916 109, 315 31, 874 3, 695 6, 786 6, 504 356, 090 
1946__-.-.-----.-.------------.] 160, 735 83, 901 39, 852 6, 739 6, 969 4, 994 303, 190 
1947_.....--------------........| 209,395 | 100, 363 42, 130 8, 938 6, 567 8, 745 376, 138 
1948__..-.--..-----.--..-..--...| 232,687 | 107, 280 37, 247 8, 871 8, 817 11, 367 406, 269 

en ae
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Fluorspar was reported consumed in 40 States and the District of 

Columbia in 1948, but 3 States—Illinois, Ohio, and Pennsylvania— 

used 228,693 tons or 56 percent of the total consumption. Pennsyl- 

vania was again the chief consuming State; it ranked first-in consump- 

tion of fluorspar in both steel and glass and advanced to third from 

seventh place in hydrofluoric acid. Illinois maintained its rank as the 

largest consumer of fluorspar in hydrofluoric acid in 1948. 
The accompanying table shows, so far as possible without revealing 

the figures of individual companies, the consumption of fluorspar, by 

States, in 1947 and 1948. 

Fluorspar (domestic and foreign) consumed in the United States, by States, 

1947-48, in short tons 
a 

State 1947 1948 State 1947 1948 

Alabama....-----------------]\ 10,076 | 12,436 |] RQRReet gvovvovvovosrcvrc7]} 6.179] 7,488 
Arkansas__--.---------------- Maine......------------------ 

Blorida-_------------------- | Massachigetts. =} 1, 441 1, 503 
N@...-....---------- . ween eee eee ee 

| Mississippi 22-02-7200 21,740 | 17, 269 Michigan —.----2-20-2-------- 10, 545 9, 994 

South Carolina... 1. Wisconsin TT} 2888] 8,870 
California.__.....------------ 9, 185 10, 612 || Missouri_...---------------- 3, 935 4,041 

Colorado-__..--.-.------------ New York_....------------.--| 12, 823 14, 588 

fowge n-nonane 14, 161 15, 308 |} Ohio_-_---------------------- 62, 871 67, 725 

ottlsgesesnocect tooo 549 50 || Qklghoma----------r-----o-f) MO 900 

: Delawate...02 ns Washington ci} 4968 | 888 | 
District of Gotta 7-H 27, 535 26, 984 || Pennsylvania....--.----------) 84,949 97, 664 

New Jersey....------------- Tennessee____...------------- 1, 257 1, 084 

Tllinois._.-...---------------- 59, 646 63, 304 || Texas__--.------------------- 9, 736 12, 387 

Indiana___-.._.-.---..-..---- 27, 916 30,077 || Virginia_.....--..------------ 132 61 

Kansas_._...----------------- West Virginia..---.-.-------- 5, 081 5, 400 

Nebr oo 82 272 —__ | —_—__—_—— 

South Dakota...----------- 376, 138 406, 269 

Wyoming. __.-..-----------|---------- 

ne | en 

| REVIEW BY STATES 
Arizona.—Production of fluorspar in Arizona was 1,271 short tons 

in 1948 compared with 1,601 tons in 1947. The 1948 output came 

chiefly from Cochise County, but some came from Greenlee, Mari- 

copa, and Yuma Counties. The fluorspar from Cochise County 

was from the Lone Star mine operated by Cooper Shapley, Jr., and 

~ was shipped to steel plants. ‘The fluorspar from Maricopa County, 

which was also shipped to steel plants, was from the Queen mine 

operated by Isaac Campbell and the Jumbo mine operated by J. A. 

Campbell. A small quantity of fluorspar was recovered as a by- 

product of the Sonora lead mine in Yuma County and shipped to a 

steel plant and a nonferrous smelter. The fluorspar from Greenlee 

County was shipped to a flotation plant; the concentrates recovered 

from the fluorspar, rather than the milling ore, have been credited 

to Arizona in the statistics. | 
California.The Industrial Minerals & Chemical Co., West 

Berkeley, ground some Nevada fluorspar, which it sold to an iron 

foundry, an enamel plant, and a Canadian customer. ‘he company 

also ground some Nevada fluorspar on a toll basis for Balfour, Guthrie 

& Co., Ltd., which sold it to an enamel plant. A carload of Nevada 

fluorspar was also ground by Kennedy Minerals Co., Inc., Los Angeles,
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for L. H. Butcher Co. The ground fluorspar has been credited to 

Nevada in the statistics. 
Colorado.—Production of finished fluorspar in Colorado decreased 

to 27,800 short tons in 1948 from 32,200 tons in 1947. However, the 

1948 production includes 700 tons of finished fluorspar recovered from 

milling crude ore mined before 1948. Consequently, production 

(expressed in terms of finished fluorspar) totaled 27,100 tons in 1948 

compared with 33,600 tons in 1947. Output im 1948 came from 

Boulder, Chaffee, Jackson, and Mineral Counties. 
Shipments of fluorspar from Colorado were 27,698 tons in 1948 

compared with 32,153 tons in 1947. The 1948 shipments comprised 

18,449 tons of flotation concentrates and 9,249 tons of metallurgical- 

grade fluorspar. 
: 

The Ozark-Mahoning Co., operating a flotation mill near James- 

town, produced 9 percent more flotation concentrates in 1948 than in 

1947. The flotation-mill feed comprised ore chiefly from the Emmett 

and Blue Jay mines, but some was also contributed by the Argo mine. 

These mines are in Boulder County and were operated by Harry M. 

Williamson & Son. The shaft at the Argo mine was sunk an addi- 

tional 100 feet and that at the Blue Jay was being sunk an additional 

150 feet, of which 80 feet had been completed December 31. The . 

Ozark-Mahoning Co. also operates a flotation mill at Rosiclare, II. 

The flotation mill of the General Chemical Division, Allied Chemical 

& Dye Corp., near Jamestown, produced 13 percent more concen- 

trates than in 1947. The flotation-mill feed comprised ore chiefly 

from the company-operated Burlington and Yellow Gurl mines in 

Boulder County, but a small quantity was purchased from other 

| Colorado mines. On March 30, 1948, the company added to its hold- 

ings in Chaffee County by purchasing the mine and flotation-jig mill | | 

of Colorado Fluorspar Mines, Inc., but they were not operated. The 

General Chemical Division, Allied Chemical & Dye Corp., also has a : 

flotation mill at Deming, N. Mex. 
Colorado Fluorspar Mines, Inc., operated its combination flotation- 

jig mill and mine near Salida, Chaffee County, until March 30, when 

they were sold to the General Chemical Division, Allied Chemical & 

Dye Corp. During the period January 1 to March 30 it produced 

881 tons of flotation concentrates and 60 tons of fluxing-gravel 

fluorspar. 
The Aksarben mine near Salida, Chaffee County, was under develop- 

ment by Fluorspar, Inc., which produced some ore that it treated 

at the flotation mill formerly operated by United States Fluorspar, 

Inc. Operation of the flotation mill was begun in December 1948. 

The Wagon Wheel Gap mine of the Colorado Fuel & Iron Corp., 

in Mineral County, produced 6 percent more fluxing-gravel fluorspar 

*n 1948 than in 1947. The company made general repairs and 

improvements to its mill in 1948. 
The heavy-medium mill built on its property near Northgage, 

Jackson County, in 1943 by the Defense Plant Corp. was purchased 

by the Colorado Fluorspar Corp., effective November 1, 1948. The 

mill was formerly operated by the Western Fluorspar Corp. and was 

closed on August 26, 1945. "The mill was not operated in 1948. 

Llinois.—Ilinois maintained its premier position as a fluorspar- 

producing State. Production of finished fluorspar was 169,700 short
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tons in 1948; about 95 percent came from Hardin County and the 
remainder from Pope County. In addition, some crude ore equivalent 
to 3,000 tons of finished fluorspar was mined but not milled in 1948. 
Thus, total mine production (expressed in terms of finished fluorspar) _ 
was 172,700 tons in 1948 compared with 169,300 tons in 1947. Some 7 
Kentucky fluorspar is milled in Illinois, and some Illinois fluorspar 
is milled in Kentucky; the finished fluorspar so recovered, as well as 
that shipped, is credited in the statistics to the State of origin. The 
Argo, Austin, Blue Diggings, Crystal, Deardorff, Douglas, East Green, 
Fairview, Geely Shaft, Hawkins Shaft, Interstate, Knox, Mahoning 
Shaft No. 2, Mahoning Shaft No. 3, Midway-North Boundary-Air 

| Shatt-Hillside, Minerva, Pell Shaft, Redd, Rosiclare, South Boundary, 
Victory, and West Green properties supplied about 97 percent of the 
fluorspar produced in Illinois in 1948. Most of the remainder came 
from many mines and prospects, chiefly the Empire, Eureka, Humm, 
Jefferson, Lead Hill, Rose Creek, and Stewart; some was recovered 
from tailings from previous milling operations. 

Shipments of fluorspar from Illinois (172,561 tons) were 3 percent 
more than in 1947 and contributed 52 percent of the total domestic 
shipped. Of the 1948 total, 50,441 tons were shipped by river or 

' river-rail to consumers compared with 41,319 tons in 1947. 
The Alcoa Mining Co. produced 3 percent less flotation concen- 

trates in 1948 than in 1947. The mill feed comprised ore from the 
company-operated Argo, Blue Diggings, and Fairview mines. The 

| ore from these mines is first treated in the company heavy-medium 
| unit, which supplies an enriched product for flotation feed. The 

Argo-Blue Diggings vein system was worked through the Blue Dig- 
gings-Fairview shafts on the Argo 240-, 500-, 600-, 700-, and 800-foot 
levels; the Fairview-Blue Diggings vein was worked on the 400-, 
000-, 600-, 700-, 800-, and 900-foot levels and on the 300-foot level 

| of vein “J,”’ a minor vein of this system. Thirty-pound rail was laid 
for operation of larger mine locomotives and cars on the main haul- 
ageways of the Fairview-Blue Diggings mines, and signal lights to 
control traffic on the single track on the 500- and 700-foot levels be- 

| tween the Fairview shaft and Argo-Blue Diggings vein intersection 
were installed. 

| The Crystal Fluorspar Co. produced 20 percent less finished fluor- 
| spar in 1948 than in 1947. The loss in output resulted partly from a | 

strike of employees from June 9 to July 6 at the Crystal mine and 
from June 16 to July 6 at the Jefferson mine, and partly from mining 
lower-grade ore. Production in 1948 was obtained from the Crystal 
and Jefferson mines and from re-treating log-washer fines at the Patton 
flotation mill. At the Crystal mine 600 feet of drifting and 150 feet 
of raising were done in 1948. At the Jefferson mine, which has been 
under development since 1945, 538 feet of drifting, 147 feet of raising, 
and 38 feet of crosscutting were done in 1948. A new heavy-medium 
Mobil mill, to replace the present gravity-concentrating mill, was 
delivered late in December; it will be erected at the Crystal mine to 
serve it and the Jefferson mine. 

The Inland Steel Co. discontinued fluorspar mining and milling 
operations at Rosiclare, and the mineral and mining rights of the 
Hillside mine were sold to the Rosiclare Lead & Fluorspar Mining Co. 
The Hillside mine and gravity-concentrating mill had been brought
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into operation about May 1, 1922, by Hillside Fluor Spar Mines. 
Future fluorspar production by Inland Steel Co. will be centered | 
chiefly in its Keystone mine near Marion, Ky. Some ore was mined 
in 1948 at the Hillside mine by Inland Steel Co. before its disposition, 
and a small quantity of concentrates was produced at the company 

: flotation plant. Its gravity-concentrating mill at Rosiclare, however, 
did not operate. Some ore from the Rosiclare mill was transferred 
to and treated at the company heavy-medium mill at the Keystone 
mine. 

The Ozark-Mahoning Co. produced 28 percent more fluorspar 
flotation concentrates in 1948 than in 1947. The mill feed in 1948 
comprised ore from the Deardorff, East Green, Mahoning Shait No. 2, 
Mahoning Shaft No. 3, and West Green mines near Cave in Rock, 

‘Til., the Delhi-Babb and Commodore mines near Salem and Marion, 
Ky., respectively, and some purchased ore, chiefly from the Mineral 
Ridge mine also near Salem. Production of finished fluorspar in 1948 
comprised 76 percent acid grade, 12 percent pelletized gravel, and 12 | 
percent filter cake; most of the filter cake was sold to local producers | 
for blending with. fluxing gravel. Production and shipments of 
finished fluorspar from the Delhi-Babb, Commodore, and Mineral 
Ridge mines have been credited to Kentucky in the statistics. The 
Ozark-Mahoning Co. displaced the Rosiclare Lead & Fluorspar Min- 
ing Co. as the largest producer of fluorspar in the United States in 1948. 

The Rosiclare Lead & Fluorspar Mining Co. operated the Eureka, 
Geely, Hawkins, Interstate, Midway-North Boundary-Air Shaft- — 
Hillside, Pell, Rosiclare, and South Boundary properties in 1948, 
but the Rosiclare mine was again the chief producing mine of the 
company. The ore from the company mines is mill feed for its heavy- 
medium, jig, and flotation mills. Production of finished fluorspar of 
all grades was 12 percent less in 1948 than in 1947 but shipments were 
4 percent more. Denver mineral jigs were added in the company mill 
for the reclamation of the fractional lead content in the gravel fines. 
A sizable ore body was being developed on the Interstate property 
about 4 miles northwest of Rosiclare. The ore body, which has been 
opened to a length of 250 feet, showed widths up to 16 feet at the 70- 
foot level; a stope started above the 70-foot level showed a maximum 
width of about 22 feet. The fluorspar is gravel in character and of 
very good grade. Sinking of the shaft to 140 feet to develop the 
downward extension of the ore body is contemplated. 

| Operations at the mine and flotation mill of Minerva Oil Co. con- 
tinued on a 6-day week in 1948; but, chiefly because of a 17-day strike 
by employees in June, output of fluorspar flotation concentrates was 6 
percent less than in 1947. The company was sinking a 6-foot air and 
escape shaft at its mine and was continuing prospect drilling on or 
near its properties. 

Production in 1948 at the Douglas mine in Pope County, operated 
by the Hicks Creek Fluorspar Mining Co., was seven times that in 
1947. The Redd mine, also in Pope County, operated by the H. C. B. 

7 Mining Co., the Knox, Rose Creek, and Austin mines in Hardin 
County, operated by Knox Fluorspar Co., Yingling Mining Co., and 
J. F. E. Austin, respectively, were the largest of the many smaller 
mines worked in Illinois in 1948.
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Kentucky.—Production of finished fluorspar in Kentucky in 1948 
was 7 percent less than in 1947 and 5 percent under the average for 
the 5 years 1943-47. Output in 1948 was 91,800 short tons. In 
addition, some crude ore equivalent to 1,700 tons of finished fluorspar 
was mined but not milled in 1948. Thus, total mine production 
(expressed in terms of finished fluorspar) was 93,500 tons in 1948 
compared with 101,100 tons in 1947. Shipments were also less; they 
were 84,889 tons—a 6-percent decline from 1947. Of the 1948 ship- 
ments, 21,255 tons were shipped by river or river-rail compared with 
19,311 tons in 1947. 

Reflecting greatly accelerated activity at the Hughett mine, oper- 
ated by the C & L Fluorspar Co., output in Caldwell County increased 
to 5,200 tons in 1948 from 1,700 tons in 1947. The Crowder mine 
contributed virtually all of the remainder of the output in the county. 

The major part of the 1948 output in Crittenden County came 
from the Blue, Davenport, Delhi-Babb, Hicks, Keystone, Pigmy, 
Tabb No. 1, and Yandell No. 22 mines. Most of the remainder came 
from many smaller producing mines, including the Ainsworth, Crystal, 
Hickory Cane, Krausse, La Rue, Mary Belle, Reiter, Tabb No. 2, 
and Watkins; and some was recovered from tailings from previous 
milling operations. 

Production and shipments of fluorspar in 1948 by the United States 
Coal & Coke Co., the largest producer in Kentucky, were 21 and 28 
percent, respectively, less than in 1947. Output came from the Tabb 
No. 1, Tabb No. 2, and Yandell No. 22 mines. Its Big Four mine 
was idle, and the Asbridge No. 21 and Tabb No. 2 mines have been 
exhausted of known ore. 

The Kentucky Fluor Spar Co. and affiliates shipped 19 percent less 
fluorspar and ‘‘fluorbarite”’ than in 1947. The company operates a | 
mill at Marion and, through its mining division (Roberts & Frazer), 
operated the Carr and Wright mines in Livingston County. Only 
about one-fifth of the supply came from company mines in 1948; most 
of it was supplied by the Austin, Blue, Crowder, Hughett, Keystone, 
Knox, Krausse, Lead Hill, Redd, and Rose Creek mines and the : 
flotation mills of Butler & Moodie, C & L Fluorspar Co., Crider Bros. 
Fluorspar Co., and Minerva Oil Co. 

The Keystone mine and new heavy-medium mill of Inland Steel Co. 
were operated throughout 1948. Output at the Keystone mine was 
about double that in 1947. Production at its heavy-medium mill 
was 3.7 times that in 1947, when it was only operated a little over 4 
months. The company completed a barge-loading station on the 
Kentucky bank of the Ohio River, opposite Elizabethtown, Ill. 

Output of fluorspar at the Pigmy mine of the Pigmy Corp. (sub- 
sidiary of the Rosiclare Lead & Fluorspar Mining Co.) declined for 
the fourth consecutive year and was 37 percent less in 1948 than in 
1947, 

In 1948 the Delhi Fluorspar Corp. made a small production at its 
Hickory Cane mine but it was inadequate for its needs. Conse- 
quently, the company purchased fluorspar from many local producers, 
as well as some Mexican fluorspar, which was blended with domestic 
fluorspar. The domestic fluorspar came chiefly from the Austin, 
Douglas, Knox, and Redd mines in Illinois. The Mexican fluorspar 
so blended and shipped has not been included in the statistics for
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Kentucky. Total shipments by Delhi Fluorspar Corp. were 107 
percent greater than in 1947. 

. L. Conyer shipped 18 percent less fluorspar in 1948 than in 1947. 
He operates a jig mill near Marion and depends on purchases of local : 
ore and tailings for his mill feed. Most of his output of finished | 
fluorspar in 1948 was derived from milling tailings purchased from 
various mills in Illinois and Kentucky. 

Ben E. Clement sold 22 percent more fluorspar in 1948 than in 
1947. He purchased fluorspar from local producers and some acid- 
grade fluorspar from Mexico. The Mexican fluorspar was used to 
raise the grade of locally purchased fluorspar. The Mexican fluorspar | 
has not been included in the statistics for Kentucky. 

Crider Bros. Fluorspar Co. worked the Blue mine near Mexico, Ky., 
and the Jameson mine near Lola, reclaimed some fluorspar from the 
Haffaw dump, and purchased fluorspar from local producers. The 
ore from the company mines is mill feed for its gravity-concentrating 
and flotation mills. Output in 1948 comprised 70 percent metal- 
lurgical-grade fluorspar and 30 percent flotation concentrates. The 
company reopened the No. 1 shaft at the Blue mine and hoisted a 
substantial tonnage of ore from the 300-foot level. A new gravity- 
concentrating mill was erected at the Blue mine. Sales of fluorspar 
by the company were 10 percent smaller than in 1947. 

The C & L Fluorspar Co., which operated the Hughett mine in 
Caldwell County, purchased the flotation mill of Minerals Flotation 
Corp. at Marion during the second quarter of 1948 and operated it 
the remainder of the year. The mill feed comprised tailings from 
local mines. 

Davenport Mines, Inc., operated the Davenport and Hicks mines 
near Salem in 1948. It did much underground exploratory work in 
anticipation of completion of its new heavy-medium mill to serve 
these mines. The mill was completed in November. As a conse- 
quence of exploratory work and mill construction, output of fluorspar 
by the company declined 36 percent from 1947. 

The Aluminum Ore Co. (Alcoa Mining Co. beginning January 1, | 
1949) did not mine any fluorspar in Kentucky in 1948, but its Mary 
Belle mine was leased to and operated by F. B. Moodie, Jr. However, 
the company did prospect core drilling on the Eagle-Butler, Eagle- 
Babb, Klondike-Schoolhouse, Coker, Danakay, Grassham, Tyner, 
Trabue-Skelton, F. W. Davis, Lewis Heirs, Haynes, Snyder, Howard 
Damron, George Damron, Alonzo Watson, and LEagle-Hutson 
properties. 

In Livingston County production of finished fluorspar declined to 
9,800 tons in 1948 from 17,200 tons in 1947. The output in 1948 
came chiefly from the Carr and Mineral Ridge mines and from re- 
working the Klondike tailings. 

Output at the Carr and Wright mines of Roberts & Frazer was 56 
percent less than in 1947. 

The Mineral Ridge mine was operated by Alco Lead Corp. through- 
out 1948; output was at about the same as in 1947. The heavy- 
medium mill completed at this mine in early 1948 was later dismantled 
and moved to the company lead mine in Illinois. 

Butler & Moodie continued to reclaim fluorspar from Klondike 
tailings at its flotation mill near Mullikin. 

883326—50-—_35
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In the Central Kentucky district production and shipments of 
finished fluorspar declined to 2,476 and 2,717 tons, respectively, in 
1948 (5,771 and 6,030 tons in 1947). In addition to the finished . 

: fluorspar shipped in 1948, 250 tons of milling ore was shipped to a mill 

at Marion, Ky. The largest producer in this district 1s Hageman 

Properties, Inc.; in 1948 it operated the Faircloth and Haydon mines 

in Woodford County near Wilmore. A small quantity of fluorspar 

was produced at the Lone Oak mine in Mercer County near Harrods- 

burg by Albert Brauer in 1948; the mine has been abandoned. 

Montana.—The first commercial production of fluorspar in Montana 

was reported made in 1948; it totaled 318 tons and was produced by 

Jay Bettles at the property of Coeur d’Alene Extension Mines, Inc., 

in Mineral County near Superior. The fluorspar was uncovered by 

bulldozing operations; it was reported to have averaged 94.6 percent 

calcium fluoride and was shipped to Pacific coast steel plants. 

Nevada.—Shipments of fluorspar from Nevada established a new 

high in 1948; they were 9,615 short tons, an increase of 20 percent 

over 1947 and 7 percent greater than in 1941, the previous record 

year. Most of the 1948 output went to steel plants; but some was 

shipped to cement, glass, and enamel plants, iron foundries, and non- 

ferrous smelters, and a little was exported to Canada. The fluorspar 

moving to glass and enamel plants and to Canada was ground by 

Industrial Minerals & Chemical Co., West Berkeley, Calif., and 

Kennedy Minerals Co., Inc., Los Angeles, Calif. 
The chief producing mine in Nevada in 1948 was the Daisy in 

| Nye County, operated by J. Irving Crowell, Jr.; its production was 

129 percent more than in 1947. The Baxter mine in Mineral County, 

operated by V. S. Baxter, was the second-largest producing mine in 

Nevada in 1948; its output, however, declined 23 percent from 1947. 

A car of fluorspar was produced at the Cirac Review Group in Churchill 
County by C. P. Cirac. 

New Mexico.—Production of finished fluorspar in New Mexico was 

: 24,900 short tons in 1948, a loss of 10 percent from 1947. However, 

the 1948 production includes 6,200 tons of finished fluorspar recovered 

from treating some crude ore mined before 1948. Consequently, total 

mine production (expressed in terms of finished fluorspar) was 18,700 

tons in 1948 compared with 22,000 tons in 1947. The 1948 output came 

from Dona Ana, Grant, Hidalgo, Luna, Sierra, and Valencia Counties. 

The Zufii and Mirabal mines in Valencia County, Shrine mine in Grant 

County, and Howard (White Eagle) mine in Luna County supplied 

about 86 percent of the fluorspar produced in New Mexico in 1948. 

Most of the remainder came from many mines and prospects, and 

some was recovered from tailings from previous milling operations. 
Shipments of fluorspar from New Mexico likewise decreased and 

totaled 24,968 tons in 1948, a loss of 9 percent from 1947. 7 

The flotation mill of General Chemical Division, Allied Chemical 

& Dye Corp., at Deming produced 1 percent less concentrates in 1948 

than in 1947. The mill feed comprised ore from the company 

Shrine mine in Grant County and Florida mine in Luna County and 

purchased ore from local mines, chiefly the Howard (White Eagle) 
mine in Luna County. 

The flotation mill of Zufii Milling Co. at Los Lunas produced 80 
percent more concentrates than in 1947. The mill feed comprised
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ore from the company mines near Grants in Valencia County, tailings 

from previous milling operations, and purchased ore from local mines, 

chiefly the Howard (White Eagle) mine in Luna County and the 

Mirabal mine in Valencia County. Output of milling ore at the 

company mines almost tripled that in 1947. 
The Howard (White Eagle) mine in Luna County, operated by J. 

H. Harrison, was the second-largest producing mine in New Mexico 
in 1948; except for a carload to a cement plant, the fluorspar was sold 
to local flotation mills. | 

Texas.—Production of finished fluorspar in Texas was 805 short 

tons in 1948, a loss of 28 percent from 1947; shipments (906 tons) were 

11 percent smaller. Production was from the Eagle Mountains mine 

| in Hudspeth County near Van Horn, operated by J & L Fluorite Co. 

until April 10, when it was sold to Texas Fluorspar Mines, Inc., 

which operated the remainder of the year. The new operator did 

much development at the mine and overhauled its mill, to which a 

second ball mill was added, increasing milling capacity to 80 tons per 

24 hours. Geologic mapping covering some 5 square miles is reported 

to have resulted in a substantial increase in inferred ore reserves. 

| The fluorspar deposits controlled by the Texas Fluorspar Mines, Inc., 

were described.’ | 

Utah.—Production of fluorspar in Utah established a new high in 

1948; it was 9,523 short tons, an increase of 481 percent over 1947 and 

173 percent greater than in 1944, the previous record year. The bulk 

of the production came from Juab County near Delta, where there 

was a short-lived mining “boom” in 1948. George Spor & Sons, who 

first mined fluorspar in the Delta area, again operated, and Chesley 

& Black, Willden Bros., and Ward Leasing Co. made initial outputs. 

All the ore produced, which was reported to average about 85 percent 

calcium fluoride and less than 2 percent silica, was shipped to the 

steel plant at Geneva. A car of fluorspar was shipped from a property 

in Beaver County by Fred Staats, and a few tons were shipped from 

the Blue Spar prospect in Grand County near Grand Junction by 

N. B. Knight, Jr. The fluorspar deposits in Juab County were 

described.? 
MILL DEVELOPMENTS 

Davenport Mines, Inc., completed a heavy-medium separation 

plant near Salem, Ky., to serve its Davenport and Hicks mines. A 

heavy-medium mill was delivered in late December to the Crystal 

Fluorspar Co., Elizabethtown, Ill.; it will be erected at the Crystal 

mine to serve it and the Jefferson mine. The heavy-medium mill 

installed by Alco Lead Corp. at the Mineral Ridge mine near Salem, 

Ky., in early 1948 was later dismantled and moved to its Patrick lead 

mine in Illinois. The heavy-medium mill built on the property of 

Colorado Fluorspar Corp. near Northgate, Colo., by the Defense 

Plant Corporation in 1943 was purchased by the former company 

effective November 1, 1948. A new gravity-concentrating mill to 

serve the Blue mine near Mexico, Ky., was completed by Crider 

Bros. Fluorspar Co. A second ball mill was added to the flotation 

1 Colorado Mining Association, Colorado Group Explores Fluorspar Deposit in West Texas: Mining Year 

Book, 1949, pp. 168-170. 
2 Fitch, C. A., Jr., and Barker, C. 8., Utah’s New Mining District: Eng. and Min. Jour., vol. 150, No. 3, 

March 1949, pp. 63-66.
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plant, which was overhauled, of Texas Fluorspar Mines, Inc., near 
van Horn, Tex., thus increasing milling capacity to 80 tons per 24 
ours. 
A report * on Bureau of Mines flotation work on samples from nine 

fluorspar properties in western Kentucky was published. Two new 
processes for obtaining selectivity in floating fluorite with oleic acid 
were described.‘ 

Output of flotation concentrates from domestic ore totaled 156,246 
short tons in 1948 compared with 151,110 tons in 1947. No Mexican | 
ore was treated in flotation mills in the United States in 1948. 

| PRICES | : | 

Metallurgical-grade fluorspar containing 70 percent or more effective 
calcium fluoride content was quoted at $35 a short ton f. o. b. Ilinois- 
Kentucky mines until October 14, when the price was advanced to 
$37. Corresponding increases were made in the prices for other grades 
of metallurgical-grade fluorspar. On April 15 the selling price, f. 0. b. 
Illinois mines, of acid-grade fluorspar containing a minimum of 97 
percent calcium fluoride was advanced from $40 a ton to $42; and on 

| October 14 it was raised to $44. 
. The average selling price of all grades of domestic fluorspar shipped 

in 1948 was $33.84 a short ton—a new peak—compared with $33.25 
in 1947. 

FOREIGN TRADE 5 

Imports.—Receipts of imported fluorspar into the United States 
established a new record of 111,626 short tons in 1948, a gain of 42 
percent over 1947 and of 11 percent over 1945, the previous peak. 

Fluorspar imported for consumption in the United States, which 
represents the quantity on which the duty was paid, also established 
a new record of 111,626 tons, a gain of 42 percent over 1947 and of 6 
percent over 1945, the previous peak. The imports in 1948 comprised 
20,196 tons containing more than 97 percent calcium fluoride and 
91,430 tons of lower grade. They were valued ® at $1,825,094. The 
value assigned to the higher-grade foreign fluorspar averaged $26.31 | 
a ton in 1948 and that to the lower grade $14.15. The cost to con- 
sumers in the United States also includes duty, loading charges, 
insurance, consular fee, and freight to consuming plants. The duty. 
on fluorspar containing not more than 97 percent calcium fluoride 
continued at $5.625 a short ton and on fluorspar containing more than 
97 percent calcium fluoride $3.75. , 

In 1948, 3,776 tons of Mexican fluorspar were blended with fluxing- 
gravel fluorspar from the Illinois-Kentucky district. The Mexican 
fluorspar so blended has been excluded from the statistics on ship- 
ments from mines in the United States and included in the figures on 
imports. 

3 Fine, M. M., Concentration of Fluorite from Tailings and Mine Waste Rock in Crittenden and Living. 
ston Counties, Ky.: Bureau of Mines Rept. of Investigations 4370, 1948, 21 pp. ’ 

4 Ramsey, R. H., General Advance Marks All Fields in Milling: Eng. and Min. Jour., vol. 150, No. 2, 
February 1949, p. 110. 

§ Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the U. S. Department of Commerce. 

6 As defined in sec. 402 of the Tariff Act of 1930: ‘‘The value of imported merchandise * * * is the 
foreign value or the export value, whichever is higher—that is, the market value or the price at which the 
merchandise, at the time of exportation to the United States, is offered for sale in the principal markets of 
the country from which exported, including the cost of containers or coverings and all expenses (including 
any export tax) incident to placing the merchandise in condition ready for shipment to the United States.”
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Fluorspar imported for consumption in the United States in 1948, by countries 
and customs districts 

[U. 8. Department of Commerce] 
pC Sn OO 

Containing more | Containing not more 
than 97 percent than 97 percent | - Total 

. calcium fluoride calcium fluoride . 
Country and customs district 

Short Short Short 
/ tons Value tons Value tons Value 

Canada: Vermont--.------------------- (1) $10 |_---------|------------ (2) $10 
Germany: Philadelphia_-_.-.--.---------|----------|---------- 1, 375 $11, 582 1, 375 11, 582 
Italy: Philadelphia......-.......-.-----|--.-------|----------| 4, 745 41,265 | 4,745 | 41,265 

Mexico: 
‘Arizona...--------------------------| 1,686 | 24,110 | 13,695 | 201,881 | 15,331 | 225, 991 
El Paso.._-------------------------- 61 1206) 4619] 46,8298] 4,680] 48,034 
Galveston....----------------------|----------|---------- 59 808 59 808 
Laredo.__..------------------------|. 4,219 | 77,574 | 54,841] 799,868 | 59,060 | 877,442 
New Orleans_...-.--.---------------|----------]---------- 61 891 61 891 
San Diego-.-.------------------------|----------|---------- 43 589 43 589 
San Francisco_....------------------|----------]---------- 174 2, 552 174 2, 552 

5,916 | 102,890 | 73,492] 1,053,417] 79,408 | 1, 156,307 

Newfoundland: 
Buffalo__..-------------------------|----------|----------|_ 2, 100 61,992 | 2,100} 61,992 
Philadelphia ...--------------------| 14,280 | 428, 400 |.-...-----|------------| 14,280 | 428, 400 

14,280 | 428,400] 2,100 61,992 | 16,380 | 490,392 
Spain: Philadelphia-_...-....-----------|--_--------]---------- 9, 718 125, 538 9, 718 125, 538 

Total: 1948..--..-----------------| 20,196 | 531,300 | 91,430 | 1,293,794 | 111,626 | 1,825,094 
1947_._....-----.----------| 15,623 | 346,468 | 63,102] 910,258] 78,725 | 1, 256, 726 

a 
1 Less thanlton. ° 

The following table, compiled from data supplied to the Bureau of | 
Mines by importers and domestic companies milling foreign fluorspar, | 
shows the quantities of imported fluorspar delivered to consumers in 
the United States in 1947 and 1948, irrespective of the year of impor- 
tation into the United States. It differs from the preceding table, 
which shows the quantity and grade imported into the United States. 
The quantities in the following table are based upon the actual outturn 
weights and include the finished fluorspar recovered from milling and 
drying foreign ore, rather than the ore milled or concentrate dried. 

Imported fluorspar delivered to consumers in the United States, 1947-48, by uses 
i 

1947 1948 

Selling price at Selling price at 
tidewater, border, tidewater, border, 

Use or f. o. b. mill in or f. 0. b. mill in 
Short the United States, | port the United States 
tons including duty tons including duty 

Aver- Aver- » Total age Total age 

Steel____.__----.--------e-e-nne---------------| 64, 797 | $1, 665, 629 | $25.71 | 98,671 | $2, 458,384 | $24. 91 
Hydrofluoric acid._........-.....-----.-------| 12,346 506, 497 | 41.03 | 10,009 468, 861 46. 84 
Ferro-alloys.._........-------.--------------- 229 7,900 | 34.50 265 6, 201 23. 40 
Glass and enamel____._-........--------------- 495 21,902 | 44.25 227 11, 478 50. 56 
Other__...--.-----------------e------n--------| 408 13,377 | 33.19 | 2,059 69,033 | 33.53 

78,270 | 2,215,305 | 28.30 [111,231 | 3,013,957 | 27.10 
pe
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Exports.—Producers of fluorspar reported exports of 644 short tons 
of fluorspar valued at $24,819 in 1948 compared with 1,180 tons 
valued at $43,679 in 1947. The exports (all ceramic ground and 
flotation concentrates) by producers in 1948 comprised 536 tons to 
Canada, 57 tons to Brazil, 50 tons to Cuba, and 1 ton to Mexico. 
In addition to the fluorspar exported by producers in 1948, dealers 
exported 12 tons to Chile, 10 tons to Colombia, and 550 pounds to 
Turkey. 

Fluorspar reported by producers as exported from the United States, 1943—48 

Value Value 

Short. _———————— Short | 
| Year tons Aver- Year tons Aver- | 

Total age Total age 

1943...._.........-------| 9,044 | $246,973 | $27.31 || 1946.......---.---..-....| 1,729 | $63,797 | $36.90 
1944._.._.---..--..---.--}| 1,980 65, 909 33. 29 || 1947_..-------.------..--| 1,180 43, 679 37. 02 
1945.__........------.--| 1,420] 45,939 | 32.35 || 1948...-.--.-.-.....-| "644| 24819 | 38.54 
we 

| WORLD REVIEW | 
The accompanying table shows world production of fluorspar, by 

countries, 1943-48, insofar as statistics are available. 

World production of fluorspar, by countries, 1943-48, in metric tons ! : 

{Compiled by P. Roberts] 
a 

Country ! 1943 1944 1945 1946 1947 1948 

Argentina (shipments)__............._...- 1, 713 2, 674 3, 012 2, 133 2, 400 (?) 
Australia: 

Queensland._.--__--.-.---.---------.- §44 520 801 875 887 361 
Victoria__.....-..------------------ ee 468 266 145 326 332 151 

Bolivia (exports) _...-.-.-.......---------- (2) (2) 19 (2) 28 227 
Brazil__...--.------- |e |e |---| eee 841 751 
Canada-__.__.--.--.--------- ee 10, 169 6, 281 6, 685 7, 296 6, 519 9, 556 
France._...----------------------.--------| 24,160] 13,400] 14.535} 19,935| 25,834| () 
-Germany-_....-..--.---.---.--..---_------ 198, 536 | 3 170, 000 (2) 3 30,910 | 419, 235 4 37, 549 
India_._.1......--.------------s. sess] «667 | «1,249 438 | (4) (2) (2) 
Italy_.-222 22222] 3d.4s6 | 6 757 | 3,333 | 7,806 | 20, 282 | 3 41, 000 
Japan...---.----------2-2----.--2---2-----) 7,282] »=-7,967| 3,207] 3100 68 
Korea: . 

| Bout a2 TTTTTTTTTTzr_]} ¥80,000 | 60,000] saa ff Of Of O 
Mexico (exports) ....-....----.------------|] 22, 469 56, 450 50, 251 21, 949 45, 737 75, 381 
Newfoundland (shipments)........-------| 56,478 44, 912 25, 300 23, 366 36, 191 47, 833 
Norway....-------.--------...--. se 905| 3,119] 2516] 1,440| 10389/ (@) 
Southern Rhodesia__.._.-..--.-------_--- 297 |----------]_---------]-----__-_. 154 12 
Spain......2--- ee 35, 911 55, 595 9, 643 8, 712 13, 885 30, 250 
Sweden-_..---..-..----.------. eee 2, 107 1, 836 3, 448 3, 722 2, 780 (2) 
Switzerland.__-...-..---------- ee 582 520 |----------]---------_|.----_----_]_-----_ ee 
Tunisia._...-.--.---.------------------ ee 16 |--.-------]----------|------ 22 |e 525 
Union of South Africa__._--..--------_--- 4, 646 3, 481 3, 657 4, 821 4, 815 3, 754 
United Kingdom __-_-____..___-___...___-- 55, 106 48, 927 44, 281 47, 200 45, 016 71, 124 
United States (shipments)....-.-----.----| 368,330 | 375,374 | 293,801 | 2521421 298,901 | 300, 956 

Total (estimate). ___....._...__.___. 1, 034, 000 |1, 040, 000 677, 000 567, 000 664, 000 790, 000 

wee 
1JIn addition to countries listed China, South-West Africa, Soviet Zone of Germany, and U.S. S. R. 

produce fluorspar, but data of output are not available; estimates by author of chapter included in total. 
2 Data not available; estimates by author of chapter included in total. 
3 Estimate. 
4 Bizonal area. 

Canada.—According to the Dominion Bureau of Mines, production 
of fluorspar in Canada was 9,556 metric tons’ (all from Ontario) in 
1948 compared with 6,519 tons in 1947. In Canada output falls 
short of consumption, and the greater part of the deficiency is met 

71 metric ton is equivalent to 1.10231 short tons.
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by importations, chiefly from Mexico, N ewfoundland, and the United 
States. Imports into Canada were 38,829 metric tons during the 
first 10 months of 1948 compared with 29,031 tons in the entire 
year 1947. 

Mexico.—Chiefly as a result of a near-record demand by the United 
States, production of flourspar (as measured by exports) in Mexico 
established a high of 75,381 metric tons, an increase of 65 percent 
over 1947 and 34 percent greater than in 1944, the previous peak. 
About 2,200 tons of Mexican fluorspar are used in local metallurgical 
plants, and some is exported to Canada. 
Newfoundland.—The St. Lawrence Corp. of N ewfoundland, Ltd., 

‘and Newfoundland Fluorspar, Ltd. (a subsidiary of Aluminum Co. | of Canada, Ltd.), are the only producers of £1 uorspar in Newfoundland. 
Shipments of fluorspar from Newfoundland were 47 ,833 metric tons 
in 1948 compared with 36,191 tons in 1947. 

The St. Lawrence Corp. of Newfoundland, Litd., which has developed | 
and opened several mines, has a gravity-concentrating mill and a 
flotation mill in Newfoundland for treating the ore; and a subsidiary, 
St. Lawrence Fluorspar, Inc., has a plant at Wilmington, Del., for 
drying the flotation concentrate. Shipments by the St. Lawrence 
Corp. of Newfoundland, Ltd., and St. Lawrence Fluorspar, Inc., were 
16,963 metric tons in 1948 compared with 16,151 tons in 1947. 
Newfoundland Fluorspar, Ltd., has two mines and ships crushed 

fluorspar principally to Arvida, Quebec, where the Aluminum Co. of 
Canada, Ltd., has a flotation plant. Shipments by Newfoundland 
Fluorspar, Ltd., were 30,870 metric tons in 1948 (20,040 tons. in 1947) 
and comprised 26,976 tons to Arvida and 3,894 tons to other customers. 
Production was resumed in 1948 at the reopened Director mine, 
where development was continued on the 250-foot level, from which 
came all ore hoisted. Development was also continued at the | 
Tarefare mine until May. 

The, fluorspar deposits of Newfoundland were described in much 
detail. 

South-West Africa.—During 1948 the Tsumeb Corp. did geologic 
mapping, trenching, and diamond drilling on company claims at 
Okurusu, 90 miles southwest of Tsumeb, where surface outcrops give 
promise of an important fluorspar deposit.° The fluorspar deposit of 
the T'sumeb Corp. was described by the Department of Mines, Union 
of South Africa, as follows: 

The deposit is situated on the farm Marburg I about 12 miles northwest of Otjikango station in the Otjiwarongo district and about 36 miles from the village of Otjiwarongo. The fluorspar occurrence is located in the Marburg mountain, a large hill of metamorphosed sedimentaries of the Damara system surrounded by granites of the Salem type. The fluorspar, which is locally associated with a very pure hematite, is light green in color and occurs in steeply dipping parallel bands striking almost due north and south. These bands, of which there are three, are reported to have been traced over a strike of more than a mile and are individually of the order of 100 to 150 feet wide. 
On the southern flank of the hill one of these bands has been opened up by means of an adit driven about 150 feet into the hillside. Near the end of this adit a winze has been sunk to a depth of 100 feet. All this work was accomplished in massive fluorspar, which indicates the extensive nature of the body. 

§Van Alstine, R. E., Geology and Mineral Deposits of the St. Lawrence Area, Burin Peninsula, New- foundland: Newfoundland Geol. Survey Bull. 23, 1948, 64 pp. 
* South African Mining and Engineering Journal, vol. 59, No. 2910, part II, Nov. 20, 1948, p. 347. 1¢ Kent, L. E., and others, Fluorspar in the Union of South Africa and South-West Africa: Union of South Africa, Dept. of Mines, Geol. Series Bull. 14, 1943, 69 pp.
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_ Apart from the hematite mentioned above, the only other mineral present in 
quantity is quartz which is seen disseminated in certain sections of the ore body. 
As, however, fluorspar is principally used for fluxing the presence of quartz cannot 
be considered a serious drawback. 

The grade of massive ore varies from about 70 percent to over 90 percent de- 
pending on the quantity of quartz. No doubt selected portions of the ore body 
will yield almost pure fluorspar but such rich pockets have not as yet been en- 
countered. Beneficiation of the low grade ores could be tried out but will be 
wasteful on account of the small difference in specific gravity between the fluorspar 
and the quartz and the generally intimate intermixture of these two minerals. 

The deposit, while not of high grade, is certainly the largest of its kind in 
Southern Africa and the reserves must run into millions of tons. Should there 
be a considerable expansion of the iron and steel industry in the Union, this de- 
posit will be exploited. 

CRYOLITE | 

Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. The mine at Ivigtut, the grades of ore 
produced, methods of processing and purification, and various uses of 

| cryolite have been described.” 
Synthetic cryolite was manufactured in the United States in 1948 

by the Aluminum Ore Co. at East St. Louis, Ill., and the Reynolds 
Metals Co. at Bauxite (Hurricane Creek), Ark. 

The chief use of cryolite is in the reduction of aluminum; compara- 
| tively small quantities are used in glass, enamels, abrasives, and in- 

secticides. ee 
a Imports of cryolite into the United States were 2,101 long tons 

valued at $210,050 in 1948 compared with 19,650 tons valued at 
$1,564,380 in 1947. The cryolite imported in both years came from 
Greenland. 

| Exports of cryolite from the United States were 637 long tons valued 
at $139,027 in 1948 compared with 836 tons valued at $216,357 in 
1947. Of the 1948 exports, 543 tons went to Canada, 61 tons to 

— Brazil, 24 tons to Mexico, and 9 tons elsewhere. 
| Production of synthetic cryolite by the fluoboric acid process was 

summarized * as follows: 
Formation of fluoboric acid by the interaction of calcium fluoride, boric acid 

and sulfuric acid in an aqueous medium, offers a simple and attractive method of 
winning fluoride values from fluorspar. Fluoboriec acid obtained in this manner 
has a high fluoride content and does not have the disagreeable fuming character- 
istics of hydrogen fluoride or its aqueous solutions. This key reaction can serve 
as the starting point for the formation of fluoborates, cryolite and other fluorides. 

This investigation covers the study and development of a simplified cyclic 
process for the production of cryolite from fluorspar, through the intermediate 
formation of fluoboric acid. The term, fluoboric acid cryolite process, has been 
used to identify this method of forming eryolite. Specifically, cryolite is formed 
by the interaction of fluoboric acid with hydrated alumina and sodium carbonate, 
boric acid being regenerated and then recycled to form more fluoboric acid. 

Cyclic process studies were carried out on a 40-gal. scale. The encounter of a 
number of unforeseen difficulties emphasized the importance of not depending 
too much on reaction studies made with pure synthetic solutions, but rather 
operating with the same liquor for a large number of cycles and with various lots 
of raw materials so that cumulative effects of accidental and unavoidable impuri- 
ties can be investigated and overcome at an early stage of the development—at 
least before too large a scale of operation is adopted. 

11 Gibbs, A. E. (technical director, Pennsylvania Salt Manufacturing Co.), Cryolite as a Chemical Raw 
Material: Chem. Ind., vol. 38, No. 5, May 1936, pp. 471-476. 

12 Heiser, H. W., Production of Cryolite by Fluoboric Acid Process: Chemical Engineering Progress, vol. 
45, No. 3, March 1949, pp. 169-179.
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GENERAL SUMMARY 

HE production of fuel briquets, after rising steadily for 10 years, 
dropped slightly in 1948 to 3,128,477 net tons. Packaged fuel 
declined in 1948 to 157,013 tons, the lowest annual output 

since 1937. | 
The fuel-briquetting industry in the United States consists of a 

relatively few large plants (36 in 1948), producing a small, hard, 
: pillow-briquet suitable for shipment. The packaged-fuel industry, 

on the other hand, consists of a large number of small plants (62 in 
1948), producing 3- to 4-inch, more or less friable cubes wrapped 
(usually 6 to a package) in sturdy paper sealed with gummed tape, 
suitable for local consumption but not as a rule for transportation 
over long distances; the cubes are designed for burning in the package. 

In 1940, packaged fuel equaled 27 percent of the fuel-briquet 
| production; by 1948 it had declined to 5 percent. The packaged-fuel 

industry (begun about 1928 but canvassed only since 1935) expanded : 
spectacularly from 1935 to its peak in 1940; however, further growth 
was interrupted by World War II shortages and high costs of labor, 
raw fuels, and critical materials. Labor shortages and high manu- 
facturing costs continue to be cited by some operators as causes of 
lowered production in 1948. | 

The total supplies of solid fuels commonly used for space heating 
in the United States in 1948 (see Coal—Pennsylvania Anthracite 
chapter, Minerals Yearbook, 1948, table 26) in order of their impor- 
tance were as follows: Bituminous coal (including lignite), exact 
tonnage not available; Pennsylvania anthracite, 55,300,000 tons; 
coke (all kinds), 6,700,000; fuel briquets, 2,900,000 tons; and packaged 
fuel, 157,000. 

An interesting 100-page booklet entitled “Fuel Briquetting’” (by 
R. A. Strong, E. Swartzman, and E. J. Burrough), was published in 
1937 by the Department of Mines and Resources, Ottawa, Canada. 
The principal subjects include history of briquetting, processes, 
binders, equipment, investigations of briquetting in North America, 
economics of the industry, and an appendix review of patent literature. 

The Bureau of the Census, United States Department of Commerce, 
in its 1947 Census of Manufactures, has covered the fuel-briquetting 
and packaged-fuel industries, data for which are included in the 

1 Briquets made from charcoal, wood scrap, and fruit pits not included in Bureau of Mines review. 

545
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chapter ‘Petroleum and Coal Products.” ? The report includes data 
on employment and cost of materials, fuels, etc., consumed in_ the 
manufacture of fuel briquets and packaged fuel. 

Costs of packaged-fuel manufacture by various processes were 
analyzed a few years ago.® | 

Statistics of the fuel-briquetting industry from 1944 to 1948 are 
summarized in table 1. Production by regions from 1917 to 1948 1s 
shown in figure 1. 
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FIGURE 1.—Production of fuel briquets in the United States, by regions, 1917-48. 

TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1935-39 (average), and 1944-48 
a Oe 

1935-39 (average) 1944 1945 1946 1947 1 1948 

Production: | 
Eastern States_.net tons_- 285, 248 625, 779 637, 740 880,109 | 1,089, 705 1, 151, 041 

Central States_.-...do-... 588, 573 | 1,704,005 | 1,991,733 | 1,986,234 | 1,966, 834 1, 820, 074 

Pacific Coast States_do- --- 75, 196 135, 177 132, 731 137, 684 115, 057 157, 362 

Total. ._..-.--.------..-- 949,017 | 2, 464, 961 2, 762, 204 | 3,004,027 | 3,171, 596 3, 128, 477 

Imports...------.-.----d0o_-_-- 11, 792 538 722 653 387 329 

Exports.....-.---......do0__..| 7 18, 206 163, 672 174, 107 163, 339 248, 760 207, 885 

Consumption, apparent 3 
net tons... 942,603 | 2,301,827 | 2,588,819 | 2,841,341 | 2,923, 223 2, 920, 921 

Plants in operation..........- 32 30 32 35 35 36 

Value of production_._....._-.| $6, 083, 308 |$18, 434, 579 |$21, 678, 886 $25, 299, 612 |$30, 762, 253 | $36, 011, 322 

Average value per net ton 
f. o .b. plant: 

Eastern States_..--.------ $4, 28 $5. 42 $5. 65 $6. 61 $7. 82 $9. 55 

Central States-----..----- $7. 08 $8. 03 $8. 40 $9. 03 $10. 56 $12. 58 

Pacific Coast States_...--- $9, 23 $10. 07 $10. 04 $11. 26 $12. 77 $13. 51 . 

World production. _net tons. .|68, 382,000 | 78, 456,000 | 44, 503, 000 | 67, 276,000 | 67,026,000 | 73, 043, 000 

i 

1 Peak year of United States fuel-briquet production. 
2 1937-39 average. Not reported separately prior to 1937. 
3 Production plus imports minus exports. 

2 Copies of Petroleum and Coal Products (M. C. 29), Census of Manufactures, Bureau of the Census, 

Department of Commerce, may be obtained from Supt. of Documents, Government Printing Office, 

Washington 25, D. C., price 15 cents. 
3 Parry, V. F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investi- 

gations 3757, 1944, 45 pp.
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DOMESTIC PRODUCTION 

The output of fuel briquets in 1948 totaled 3,128,477 tons, with 
a total sales value at the plant of $36,011,322—a 1.4-percent decrease 
in tonnage but a 17-percent increase in value as compared with 1947. 

As fuel briquets are used almost entirely for house heating, their 
manufacture is highly seasonal; decreased production in 1948 may 
therefore be attributed largely to the unusually mild weather which 
prevailed in the winter months in most sections of the United States. 

Production rose in the Eastern and Pacific Coast States but declined 
in the Central States (table 2). 

Briquets were made in 17 States in 1948, with production centered in 
Wisconsin, followed by Pennsylvania, West Virginia, Missouri, and 
Ulinois, in that order. Production in Wisconsin (11 plants totaling _ 
1,218,699 tons valued at $16,203,556) declined 9 percent since 1947. | 
Pennsylvania’s four plants produced 675,880 tons valued at $6,326,305 
(a 16-percent increase in production and_32-percent increase in value 
over 1947). Increases in three of the Central States did not offset 
decreases in the other producing States in this region. Production for 
the other producing States cannot be shown without revealing indi- 
vidual plant data. 

TABLE 2.—Production of fuel briquets in the United States, 1947-48 

| | 1947 1948 

Percent of 
change from 

1947 in— 
Plants!| Net tons Value | Plants! Net tons Value {JU 

fase Value 

Eastern States...._.__- 8 | 1,089, 705 | $8,519, 741 8| 1,151,041 |$10, 996, 787 | +5.6 |-+29.1 
Central States...---| 24 | 1,966,834 | 20, 773, 184 25 | 1,820,074 | 22° 888,763 | —7.5 |+10.2 
Pacific Coast States ___ 3] "115,057 | 1,469, 328 3| ° 157,362 | 2,125,772 | +36.8 |+-44.7 

Total............| 35 | 3,171, 596 | 30, 762, 253 | 36 | 3, 128, 477 | 36, 011, 322 | —1.4 [17.1 

110 plants in 1947 and 11 plants in 1948 in Wisconsin; 4 plants in Pennsylvania; 3 plants in 1947 and 2 
plants in 1948 in Illinois; 2 each in Arkansas, Kansas, Michigan, Missouri, and West Virginia; and 1 each in 
California, Massachusetts, Minnesota, Nebraska, New York, North Dakota, Oregon, Washington, and 
Wyoming (1948 only). 

Twenty-one plants operated every month of the year, accounting for 
80 percent of the total output. Production for the last 4 months 
of 1948 in the Eastern and Central States regions was 21 and 20 
percent less, respectively, than in the corresponding months in 1947. 

Number of Plants.—Thirty-six plants reported production in 1948; 
32 of these were also active in 1947.4 The four new briquetting 

‘ Years plants (activ ein 1948) started producing are given in the 1948 Fuel Briquet Directory (which also 
shows tyne of raw fue jused), M. M. S. 1722, obtainable on request from the Bureau of Mines, Washington
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plants (three of which were reported under construction in 1947 and 
which started commercial operations in 1948) were Arko Briquettes, 
 Ine., Fort Smith, Ark.; Chicago Briquet Co., Hanna, Wyo.; D. & M. 
Manufacturing Corp., Rutherford Heights, Pa.; and Arthur Kuesel 

~ Coal Co., Milwaukee, Wis. However, the new plant at Hanna, Wyo., 
which started operating in January 1948, reported operations per- 
manently abandoned in September 1948. A briquetting plant 
of approximately 100,000 tons annual capacity was reported under 
construction at McComas, W. Va., by the Chicago Briquet Co. 

The DeAngelis Coal Co., of Carbondale, Pa., whose briquetting 
plant at Buena Vista, Calif., was reported under construction in 1946 
and 1947, has abandoned the idea of making lignite briquets and in | 
June 1948 changed its name to the American Lignite Products Co., 

: Division of DeAngelis Coal Co., and is engaged in the recovery of 
montan wax, sap brown, etc., from lignite by distillation methods of 
extraction at its California location. | | 

The Lehigh Briquetting Co., engaged in the manufacture of lignite | 
| briquets since 1929.at Dickinson, N. Dak., changed hands January 1, 

1949, being succeeded by Dakota Briquets & Tar Products, Inc. The 
plant of the Dunnebacke Co., Kenosha, Wis., active since 1937, was 
taken over July 1948, and operations were continued by the Haas 
Coal & Dock Co. | : 

Four plants were idle in 1948; of these, the American Briquet Co. 
plant at Lykens, Pa. (operating from 1919 to May 1947), reported 
lack of raw coal as cause of idleness, and the Great Lakes Carbon 
Corp. plant at Casper, Wyo. (operating 1935-42; 1944-45), reported 

| briquetting operations permanently abandoned in 1948. : 
The Super-Heat Fuel Co., Inc., Belleville, Ill., also permanently 

: abandoned operations after a fire burned its plant to the ground 
January 5, 1948 (this was the only fire reported at briquetting plants — 
during 1948). | 

Of the 36 plants active in 1948, 22 reported their equipment (em- 
| ploying various processes) installed by Komarek-Greaves & Co., 

Chicago, Ill., 3 by the Webb Corp., Webb City, Mo., and 3 by Glenn 
Smith, Chicago, Il. Eight plants reported installation of additional 
equipment in 1948.° | 

Capacity.—Annual capacities of 100,000 tons or more were reported 
by 5 out of 8 plants in the Eastern States, by 10 out of 25 in the 
Central States, and by 1 out of 3 in the Pacific Coast States. The 
largest annual capacities as well as the largest production in 1948 were 
reported by the Berwind Fuel Co. and the Stott Briquet Co., Inc., for 
their plants at Superior, Wis. Table 3 gives comparative data for 
the past 5 years on capacity and relative production for the United 
States as a whole. 

5 A revised list of manufacturers of machinery used in making fuel briquets and packaged fuel, M. M.8. 
1715, is obtainable on request from the Bureau of Mines, Washington 25, D. C.
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TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1944-48 

a 
Active plants | Production 

. | Percent of— 

Number | capacity met| Net t umber | capacity (ne et tons 
tons) Annual vodue. 

. capacity tion 

1944___._. 0+ ------ ------- 30 3, 493, 900 2, 464, 961 70. 6 100. 0 
1945.2 ------ + - eee eee] 32 3, 782, 900 2, 762, 204 73.0 100.0 
1946____.--.-------------------- +n 35 4, 533, 300 3, 004, 027 66.3 100.0 
1947.22 +1 ee ee eee 35 4, 615, 160 3, 171, 596 68. 7 100.0 

1948: Tf 
oe than 5,000 t 2 . @SS than oa, ONS _..------.-.--- 

5,000 to less than 10,000.--.--.------- 2 } 18, 010 5, 357 29.7 “2 
10,000 to less than 25,000.------------ 4 50, 500 31, 459 62.3 1.0 
25,000 to less than 100,000-_--....---- 12 601, 000 248, 254 41.3 7.9 
100,000 to less than 200,C00_-..-.-_-.- 7 781, 000 564, 931 72. 3 18.1 
200,000 to Jess than 490,000_--.-_-..-- 6 1, 720, 000 1, 392, 043 80. 9 44.5 

. 400,000 or more---......-.----------- 3 1, 500, 600 886, 433 59.1 28.3 

2 36| 4,670,510 | 3, 128, 477 67.0 100.0 | 

Proress than 2,000 t 4 ess than 2, ons__..--.---.------ 
2,000 to less than 5,000_-_---------.-- 2 \ 103, 010 9,357 9.1 3 
5,000 to less than 10,000_-_----------- 6 204, 000 47, 593 23.3 1.5 
10,000 to less than 25,000-....----.--- 4 206, 500 65, 289 31.6 2.1 
25,C00 to less than 100,000.----------- 8 556, 000 398, 026 71.6 12.7 
100,000 or more. ...-....-.----------- 12 3, 601, 000 2, 608, 212 72.4 83. 4 

Total...-.--------2-----------00-+ 36 | 4,670,510 | 3,128, 477 67.0 100.0 

Raw Fuels.—Nine kinds of raw fuels entered into the manufacture 
of 11 types of briquets in 1948 (tables 4 and 5). Pennsylvania an- 
thracite, bituminous low-volatile, and Arkansas hard coals, in the | 
order cited, were the principal fuels used in the manufacture of fuel 

-briquets in 1948 and accounted for 87 percent of the total raw fuels 
used. The use of bituminous low-volatile declined 12 percent since 
1947. 

In the Eastern States region Pennsylvania anthracite fines and bi- 
tuminous low- and high-volatile coals were the raw fuels used by plants 
near mines in Pennsylvania and West Virginia. In the Central 
States region—with plants in 10 States and production concentrated 
in the Lake dock territory—all fuels except residual carbons were 
used. In the Pacific coast region residual carbons from the manu- 
facture of oil gas and pyrolysis of natural gas were the raw fuels used. 

Briquet production at coal mines in the Eastern States has more than 
doubled in the past 6 years—from 544,671 tons at three plants in 
1943 to 1,149,533 tons at six plants in 1948 (table 6). 
Raw fuels, other than yard screenings, accounted for 91 percent 

of the total raw fuels used in the manufacture of fuel briquets in 
1948 (table 4). |
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TABLE 4.—Raw fuels used in making fuel briquets in the United States, 1948 
A SS SSeS SSS SSS SSS SSS Ss Ss SS SPS SU Ss SSS SSS 

Raw fuels used (net tons) — 

Character of raw fuels used |Plants Net Plants using— Plants! yor Other 
screen-| raw Total 
ings fuels 

Pennsylvania anthracite___ 16}1, 151, 752|| Yard screenings exclu- | 
Arkansas hard coals_____.- 8} 310, 812 sively (from own or |’ 
Bituminous low-volatile___ 17/1, 090, 286 other yards)......_...- 5} 25, 263]--.....-.| 25, 263 
Bituminous high-volatile__ 5} 180,158!) Raw fuels (other than 
Semicoke (lignite char) .___ 1 yard screenings) ex- 
Residual carbon from py- clusively......___.___. 24|_.._.._]1, 841, 919]1, 841, 919 

rolysis of natural gas_.___ 1|} 174, 705|| Both yard screenings 
Residual carbon from man- and other raw fuels..-- 7|232, 751} 847, 928]1, 080, 679 

ufacture of oil gas__..___. 2 
Petroleum coke..-_._.._._. 3] 40, 148 . 

. Total...--2-- 2 1 36)2, 947, 861 Total... -- 36/258, 0142, 689, 847|2, 947, 861 

nn ee rt ne er 

117 plants used 1 kind of fuel only, 3 plants used 2 kinds (separately), and 16 used mixtures of 2 kinds; 
hence the sum of the items shown exceeds the total number of plants. 

TABLE 5.—Classification of plants and production of fuel briquets in the United — 
: States, by kinds of raw fuel used, 1947—48 

LLL LL LE LL SS Se SSS SSS SSS AT SS SSS aS Sh is ce SS iS 

1947 1948 

Raw fuel used Briquets produced | Briquets produced 

Plants P ' Plants P 
ercen ercent Net tons of total Net tons of total 

te eccnen cnentnnaseenanetaeineecnewereeienpemme | nena —f ane mee | wey ere enenemrenemrwnanc | emery | ee | nn ee 

Pennsylvania anthracite___...___- 3 146, 995 4.6 2 
Mixture of Pennsylvania anthra- 1, 380, 122 44.1 

cite and bituminous low-volatile- 10 1, 366, 417 43.1 11 
. Mixture of Pennsylvania anthra- 

cite and bituminous high-vola- 
Mi vaze of Pansy ivanie anthear” 2 3 558, 275 17.8 

ixture of Pennsylvania anthra- , 
cite and bituminous high- and 443, 896 14.0 | 

gOweVOlatlle—--nnaaaan-n-n-n----| wenscnage|pcenenceneceee [eee 
emianthracite._......_..-.--___- | 

Arkansas hard coals (mixture) _-_- 12 } 400, 491 12.6 { 2 } 336, 502 10.8 
Bituminous low volatile. - w------- 5 518, 644 16. 4 g 496, 108 15.9 . 
ituminous high-volatile_.._____- 

Semicoke (lignite char)__________- 1 } 121, 535 3.9 { 1 } 157, 007 5.0 
Residual carbon from pyrolysis of 

natural gas...-..-.-------- oe 1 1 
Residual carbon from manufac- 115, 057 3.6 157, 362 5.0 

ture of oil gas.._-----..-.-_-__ 2 2 
Petroleum coke_...._-.___.-______ 2 3 43, 101 1.4 
Mixture of petroleum coke and bi- 58, 561 1.8 
tuminous low-volatile..__._____- 1 wanneee ne} eee |e eee 

Total.....---.-2-2 ee 2 35 3, 171, 596 100. 0 2 36 3, 128, 477 100. 0 

nS a a SS SS Ss 

11 of these plants also used Oklahoma semianthracite. 
2 In 1947, 2 plants made 2 kinds of briquets; in 1948, 3 plants made 2 kinds; hence the sum of the items 

shown exceeds the total number of plants active in the respective years. 

Binders.—Asphalt binders predominate in briquetting practice in 
the United States (table 7). In 1948, 34 operators used approximately 
198,000 tons of asphaltic types and small quantities of coal-tar pitch, 
oil-gas tar pitch, rosin, and wax; and 2 operators used no binder (1 
of these briquetted the carbon residue from the manufacture of oil 
gas, and 1 used low-volatile bituminous coal—the latter has been in 
operation since 1936 and the entire production, relatively small, is 
consumed locally).
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TABLE 6.—Production of fuel briquets, grouped according to location of plants | | 
with reference to supply of raw fuel, 1947—48 

nee eee ree cree eee ee eer eee 

1947 1948 Change in 1948 

Location of plant Prodizoti Producti 
oduction roduction 

Plants (net tons) Plants (net tons) Net tons | Percent 

Near lake coal docks: 
Lake Superior. ------------- ’ 927, 452 3 840, 864 —86, 588 —9.3 
ake Michigan. .._-...-._. Lake Michigan. ...-..------ 7 |} 488, 986 { 8 } 458,269 | —25, 717 —5.3 

. 12 1, 411, 438 13 1,299,133 | —112, 305 —8.0 

Near coal mines: 
Eastern States_..-.-.---..-- 6 1, 089, 044 6 I, 149, 533 +60, 489 +5. 6 
Central States. ..-...---_.-- 9 516, 995 9 489, 927 — 27, 068 —5.2 

15 1, 606, 039 15 1, 639, 460 +83, 421 +2.1 

Near petroleum refineries and 
oil and natural gas plants: \ 1 

entral States_._........--- 
: Pacific Coast States......--- 3 } 138, 106 { 3 } 174,421 | +36,315 | 26.3 

4 138, 106 4 174, 421 +36, 315 +26. 3 

Other locations: ° 2 
astern States._.....-....--- 

Central States. -.._..-.____- 2 } 16, 013 { 2 } 15, 463 —550 —3.4 

14 16, 013 14 15, 463 — 550 —3. 4 

Total United States. -_.__. 35 3, 171, 596 36 3, 128, 477 — 43,119 —1.4 

ene eee rE 
OS — 

1 Fall River, Mass.; Flint, Mich.; Omaha, Nebr.; and Syracuse, N. Y. 

The percentage of binder in the briquets (by weight) ranged from 
less than 5 to 9 percent or more. Fifteen plants, accounting for 49 
ercent of the total 1948 production, used binders ranging from 5 to 

3 : 

7 percent; 2 used less than 5 percent; 12, 7 to 9 percent; and 5, 9 | 
percent or more. | 

TABLE 7,—Classification of briquetting plants in the United States by type of 
binder used, 1945-48 

a 

1945 1946 1947 1948 

Percent Percent Percent Percent 
of total of total of total of total 

Plants! briquet |Plants| briquet |Plants| briquet |Plants} briquet 
produc- produc- produc- produc- 

tion tion tion tion 

Type. of binder used: 3 43 3 5 3 
o binder 1........---.---.-- . 

Asphalt..........-.-......--| 26 86.7] 30 } 92. 3 { 30 } 95.81) i \ 95. 9 
Asphalt and coal-tar pitch..- 1 1 1 1 
Asphalt and starch.__......- 1 1 1 woneee 
Oil-gas tar pitch. _..........-]------- 9.0 1 7.7 1 4,2 1 4.1 
Starch.._......--..-----..-.- 1 a----- a heen ee 
Rosin and wax. ...----.-----|-------|. ------ _ae--- 1 

32 100.0 35 100. 0 35 100. 0 36 100. 0 
Production (net tons) __.......-.|..-----|2, 762, 204 |_..----|3, 004,027 |...----|3, 171, 596 |.------| 3, 128, 477 

a 

1 Residual carbon from manufacture of oil gas and bituminous coal were raw fuels used at plants employ- 
ing no binder.
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Weight and Shape.—Briquets in the United States in 1948 (pillow-, 
barrel-, cube-, and log-shaped) ranged in weight from 1% to 32 ounces, 
Pillow shapes under 5 ounces (except for an 11l-ounce bituminous, 
high-volatile pillow by Coal Processing Corp., Buckner, Ill.) were 
made at 32 plants and accounted for 83 percent of the total production 
in 1948; 2%-ounce cylindrical (barrel-shaped) briquets were made at 
2, plants ; 18- and 20-ounce cubes at 1 plant; and 32-ounce logs at 1 
piant. 

Commercial production of the log-shaped briquet (called ‘‘Cologs’’) 
was reported by the D. & M. Manufacturing Corp., Rutherford. 
Heights, Pa. The round logs—12 inches long and 2 inches in diam- 

| eter—weigh 2 pounds each (82 ounces), are packed 12 to a carton, 
and are sold by the carton for fireplace use. The tonnage reported 
for 1948 was small. 

The plant making cubes reported wrapping several hundred tons—a 
small part of its total production—in 10-pound packages suitable 
for burning in the package if desired. 7 

Seven plants reported bagging or packing a part of their production 
in bags or cartons; but as a rule, this is merely a merchandising feature 
for delivery purposes only. | 

SHIPMENTS 

The tonnage produced in 1948 was distributed widely, being shipped 
to 37 States and the District of Columbia, and exported principally 
to Canada (tables 8 and 11). The major proportion of the output 
at most of the briquetting operations entered markets outside the 
States of manufacture, but six plants producing 3 percent of the total 

| sales disposed of their output entirely within the States of origin. 
Fifty-nine percent, more than half of the total shipments within 

the United States, was destined for Wisconsin, Minnesota, Missouri, 
and Michigan, which apparently are the largest briquet-consuming 

tates. | | 
Shipments from each producing State cannot be shown, because 

there are only one or two producers in each of the States (except 
Wisconsin and Pennsylvania) and individual operations would thus 
be revealed. However, figure 2 presents graphically the centers of 
production, with corresponding States of destination for 1948; similar 
graphs for 1928 and 1936 are shown on page 965 of Minerals Yearbook. 
1937. :
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FIGURE 2.—Distribution of fuel briquets in 1948. Solia circles indicate States in which briquets were produced, and ~owhoaas indicate States into On 
which fuel briquets were shipped from each producing State. | os
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The difference between production in 1948 (3,128,477 tons) and 
shipments within the United States (2,810,246 tons), amounting to 
318,231 tons, represents briquets exported, used at plants for power 
or heat, and variation in year-end stocks. | 

Briquets are used almost entirely for domestic heating, but four 
operators reported a total of 22,283 tons used for power or heat at 
their plants in 1948. | 

TABLE 8.—Shipments of fuel briquets of domestic manufacture in the United 
States, by States of destination, as reported by producers, 1947-48, in net 
tons! 

nen eS SS Sn ii ons 

State of destination 1947 1948 State of destination 1947 1948 

Arkansas__-.-.----.-.---- 1, 249 1,098 || New Hampshire_____...___ 5, 419 6, 616 
California___-_..2--.---___- 11, 119 13, 245 || New Jersey.__-._-___.__..- 32, 403 25, 852 
Connecticut_....-.-.-___-- 5, 101 3,958 || New York__._...-_._______ 48, 462 44,411 
Delaware.._._......-..--- 785 937 || North Carolina..___.__.__- 24, 184 23, 761 
District of Columbia_.---_-_- 2,174 2, 569 || North Dakota...__-..____. 127, 671 118, 092 Florida_.......------------ 283 517 || Ohio._.......--------.__--- 96, 562 87, 027 
Georgia..........---_.___-. 49 104 |} Oregon. __.---- ee 67, 642 78, 303 
Idaho... --..-2--- ee 293 186 || Pennsylvania...._..._..___ 126, 135 87, 994 Wlinois.............-.-.---| 156, 167 134, 509 || Rhode Island_._._..____--- 3, 417 3, 707 
Indiana__.---2---- 2 80, 286 82, 253 {| South Carolina.._.___..___ 6, 565 6, 577 lowa...--.......----------| 110, 701 101, 201 || South Dakota.....--------| 122, 615 112, 041 : 
Kansas..............--_-.- 27, 357 23,085 |; Tennessee.__....-...._-____ |... 49 . Kentucky.____...-----___- 5, 955 5,558 || Utah... fe 52 Maine.__...-...---------_- 8, 732 10, 930 || Vermont...__.....-__.--.- 3, 573 3, 972 
Maryland.__...4.--.-____. 28, 551 24, 555°|| Virginia. __-.--- 22-2 36, 824 36, 449 
Massachusetts_...-.-______ 23, 219 29,361 || Washington__......______. 22, 092 36, 977 Michigan..............-...| 290, 482 339, 137 || West Virginia___._.______- 4, 305 2,135 
Minnesota....-...-.---___- 453, 198 434,595 || Wisconsin.__........._____- 542, 169 542, 634 
Missouri......2.2- 22 _ 350, 200 343, 743 _— | | Nebraska_.......-----..--- 59, 719 42, 056 Total_...............| 2,885,658 | 2,810, 246 

eee 
1 For shipments outside the United States see export statistics, table 10. 

| Generally, rail movement represents shipments to considerable 
distances and shipments by truck, local, and nearby consumption 
(table 9). Highty-two percent of the total shipments of fuel briquets 
moved by rail and 18 percent by truck in 1948. In the Eastern 
States region nearly all the briquets were shipped by rail; in the Central 

| and Pacific coast regions 73 percent moved by rail and 27 percent by 
truck. 

TABLE 9.—Direct shipments of fuel briquets by rail and truck, as reported by 
producers, 1947—48, in net tons ! 
ee 

1947 1948 
Produeed in— | ct 

Rail Truck Total Rail Truck Total 

Eastern States......-....-..- 1, 068, 409 20, 349 1, 088, 758 1, 118, 492 32, 826 1, 151, 318 
entral States__-.-....-______ , 958, , 812, Pacific Coast States........__. } 1, 516, 103 549, 456 { 2 107, 120 } 1, 421, 330 534, 041 { 2142, 635 

Total United States...) 2, 584, 512 569, 805 | 23,154,317 | 2, 589, 822 566, 867 | 33, 106, 689 
a 

1 Includes shipments outside the United States. 
2 Inchides small tonnage shipped by scow. 
3 An additional 14,807 tons were used by 6 producers as fuel at their plants in 1947 and 22,283 tons by 4 

producers in 1948.
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PRICES | 

Monthly retail prices of fuel briquets from 1941 to 1945 for 21 

cities, published in yearbooks of this series, were compiled from data 

collected by the Bureau of Labor Statistics, United States Department 

of Labor.® Collection of briquet-price data has, however, been dis- 

continued, except for the following cities, for which the December 

prices are quoted for 1944 to 1948 (prices for Pittsburgh are not 

available before 1948). Retail briquet prices increased from 45 to 63 

percent in these cities during the 5-year period 1944-48. The marked 

increases after 1946 followed termination of Government price control 

on all commodities (except sugar and rice) effective November 10, 

1946. 

TABLE 10.—Retail briquet prices in selected cities, December 1944-48 

ne 

Year . Chicago, Milwaukee, Afinnesp: St. Louis, Pittsburgh, | 

1944.2 nee e ene eeeeeneeeee--] $12.97 $12. 88 $14. 35 $11.76 |..-.-------- 
1945_____-.......-~.----.------------------ 13.17 13. 13 14, 59 12.06 |.-.--------- 

1946. ___......--..----..-------------------- 14, 99 14. 13 15. 69 13. 69 |..---.------ 

1947_._...----...-.-.---------------------- 18. 54 16. 85 18. 88 16.12 |.-.--------- 

1948. ___.-.-.-.--.-..---------------------- 21.19 18.70 21. 83 17.14 $17. 48 

Percent change, 1944-48__..---.------------ +63 +45 +52 +46 |_....-.----- 

ee eS 

The trend in prices in the Eastern, Central, and Pacific Coast 

States is indicated by the average values shown in table 1; these are 

values received by producers and not the retail prices (table 10) which 

include transportation costs to markets and wholesalers’ margins. 

Sales values received by producers (f. 0. b. plant) vary widely because 

of the different local conditions under which briquets are manufac- 

tured and sold. The outstanding factors influencing the value per 

ton realized at any plant are cost of raw materials and labor and prices 

: of competing fuels. 
In the Eastern States nearly all the output comes from plants in 

the anthracite region of Pennsylvania and the bituminous low-vola- 

tile fields of southern West Virginia, where the cost of raw fuel does 

not involve freight charges; the value f. o. b. plant is therefore rela- 

tively low. Of the 1948 production in the Central States 71 percent 

came from plants at coal docks on the Great Lakes; the raw fuel for 

these plants involves a considerable freight charge, reflected in higher | 

values per ton f. o. b. plant. In the Pacific Coast States (where the 

raw fuels used were residual carbons from manufacture of oil gas and 

pyrolysis of natural gas), the average per ton represents the highest 

value f. o. b. plant in the United States. 

FOREIGN TRADE ? 

Imports of fuel briquets into the United States before 1922 were 

negligible. The anthracite shortages of 1922-23 and 1925—26, how- 

ever, created a demand for European briquets (mostly from Germany, 

6 Bureau of Labor Statistics, U. S. Department of Labor, Retail Prices of Fuels by Cities (monthly 

repre rtes on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U. 8. Department of Commerce.
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Belgium, and France and mainly for consumption in the anthracite- 
consuming States), which in 1926 reached a record of 123,593 net 
tons. Imports continued at a comparatively high level in the follow- 
Ing years through 1932, when they amounted. to 80,288 tons, but 
thereafter they dropped sharply and during the recent war period 
virtually ceased. Since 1941, imports have amounted to but a few | 
hundred tons a year, virtually all from Canada; in 1948 they amounted 
to 329 tons valued at $3,301. | 

Exports of briquets, nearly all to Canada, were reported separately 
by the Bureau of Foreign and Domestic Commerce for the first time 
in 1937. The lowest year on record was 1939, with 12,576 tons ex- 
ported; the highest 1947, with 248,760 tons. In 1948, the United 
States exported 207,885 tons valued at $2,653,982, a decrease of 
40,875 tons, or 16 percent less than in 1947 (tables 1 and 11). 

TABLE 11.—Briquets (coal and coke) exported from the United States, 1946-48, by 
countries of destination and customs districts 

[U, S. Department of Commerce] 
ne 

1946 1947 1948 

Net tons; Value | Net tons; Value | Nettons| Value 

COUNTRY | 
Canada___.-_..-.-..22- eee. 163, 305 ($1,355,869 | 238, 081 |$2,633,912 | 207, 142 $2,644,598 
Cuba___--_.-.-.----2- 2 23 500 |-..-----.-]----------|-- 2-2 |e eee 
Denmark. -___.._-_---.-----.----.---.---|----------|.---- 8 180 20 374 
Dominican Republie__.....-.-_--_. 8. 1 60 4 89 |__| eee | French West Africa__.2222222222222222L22_|_.----.-..|----------| 10,621 | 186, 453 [77777 
Treland......-_----..-.22..-----.--.-----_|----------|___-- 30 613 4 90 
Mexico. -_._--...-- 22-2 8 194 10 130 48 480 
Newfoundland and Labrador._.........._|--.----..-|...--._...|._-..---._|.......__. 671 8, 440 
Panama, Republic of....._.....--..__..-- 2 35 |_.--------]----------|----- eee eee 

| Trinidad and Tobago___.........__.__.___|_.--.___._|__.-___.- 6 §8 |__-_-_.2 anne nnn 

Total. __......--.----...------------| 163, 339 |1, 356, 658 | 248, 760 |2, 791, 435 | 207, 885 | 2, 653, 982 
CUSTOMS DISTRICT | 

Arizona_._._-_---_--..---.------.-----.---|_---------|_____-- 10 130 48 480 
Buffalo. .....22-2--2 2-2 --e--e ee 41,871 | 381, 445 86, 033 |1, 040,963 | 104,715 | 1,383, 557 

Dakota..._.....---22- 2 eee 20,071 | 175, 300 50,996 | 515,135 37, 862 478, 505 
Duluth and Superior. ______-.__..__.__.___- 34,428 | 312, 266 39,579 | 417, 164 22, 322 294, 613 Florida. ........._.---------------- eee 22 500 |----_-----|---.------|_---------_|-0- 8. 
Maine and New Hampshire...._.___.___. 934 6, 385 1, 022 11, 970 261 3, 130 Maryland..._......--.._--_.-2._-2-__-__ |. 10 195 |_---_- fee 
Michigan _.__..-....-_.._-------- oe. 40,502 | 252, 523 18,696 | 162,024 13, 095 125, 932 
New Orleans._..--_____.--..---...___.---| 2 35 10,627 | 156,511 |__-________]_________- 
New York____-_----_-.-.-.-_----_.-.----|.---------|------__-- 14 320 20 374 
Ohio._______-- 2-2-2 --------------- |---| 202 2, 465 4,319 40, 839 Philadelphia__._...._. 22222222222 ---_ |---| 4 99 675 8, 530 
Puerto Rico_..-..--..--2-------__-__--_ ee 1 60 4 89 j___----- |e | Rochester_..----.2 2022 2LITLLILIIIIIIIIITZ] 15,859 | 130,850 | 26,920 | 256,914 | 7) 560°] 86, 783 
St. Lawrence._._....--____.-..- ee 6, 302 62, 315 13, 788 | 218, 722 &, 542 138, 793 San Diego.--_.--.. 222-2 8 194 |_..---.-_-|---.-- |e} Vermont....--_-.-.-.-.--2s-2s--2-se.e-| 8,802 | 34,307 45 330 430 4, 799 
Virginia. _......2_-22 2-2 .-_-_---}----__--- |e 10 179 |... 
Washington. ____._.-2-_ oe 37 469 800 8, 235 8, 027 87, 647 

Total. .--...--------..----.---------| 163, 339 |1, 356, 658 | 248, 760 |2, 791, 435 | 207, 885 | 2, 653, 982 
re 

TECHNOLOGIC DEVELOPMENTS 

Interest in research on coal briquetting continues active, particu- 
larly on coals of Illinois, North Dakota, Pennsylvania, Utah, and 
Wyoming. 

Research on the briquetting of Illinois coals, initiated by the 
Illinois State Geological Survey in 1931, has been in continuous prog- 
ress since that time—in laboratory-scale stage from 1931 to 1939 and
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pilot-plant stage since 1939. A complete report of its experimental 
work recently published by the Illinois Geological Survey ® consists of 
eight extensive articles, as follows: (1) Design and Operation of 
Commercial-Scale Equipment; (2) Factors Affecting Characteristics 
of Briquets; (3) Smoke-Index Method of Measuring the Smokiness 
of Fuel; (4) Influence of Fusain on Smoke-Index of Briquets; (5) 
Smokeless Briquets from Hot Partially Volatilized Illinois Coals; (6) 
Preliminary Study of Cleaning Illinois Coal Sludges by Ou Flotation; 
(7) Relative Importance of Volatile Matter and Fixed Carbon in High- 
Volatile Coals and Briquets; (8) Mathematical Analysis of Briquetting | 
Phenomena. | ) 

In 1945 the Pennsylvania State College and the Anthracite Institute 
joined in investigating the possibilities of producing fuel briquets or 
pellets by extrusion methods, utilizing accumulations of anthracite 
silt available in enormous quantities in the Pennsylvania anthracite 
region.2 The program has progressed from laboratory experiments 
to full-scale pilot plants near the institute at Wilkes-Barre, Pa. The 
process is not considered universally applicable to all fines but a pos- : 
sible beneficiation process for many of the silts and culm now available 
and being made available. The most suitable applications for the 
pellets (which range from % to % inch in diameter) appear to be for 
commercial and industrial traveling-grate stokers for the %- and %.- 
inch-diameter pellets and for small domestic equipment for the %- to 
¥-inch-diameter pellets. — 

A lignite research laboratory under construction at Grand Forks, 
N. Dak., for the Bureau of Mines, at a cost of $750,000, is scheduled 
for completion in 1949.1° The Bureau of Mines is also cooperating 
with the Wyoming Natural Resources Research Institute, Laramie, 
Wyo., in its research studies on the briquetting of low-rank coals of the 
Rocky Mountain region.” 

Improvement of the physical qualities of weakly coking Utah coals 
through briquetting was reported as the result of experiments at the 
University of Utah, Salt Lake City.” 

Experiments in the briquetting of coke breeze were conducted at a 
foundry of one of the General Motors divisions and reported as highly 
successful.* 

WORLD PRODUCTION 

Data compiled and published since 1913 on world production of 
briquets are included in annual volumes of Minerals Yearbook and 
its predecessor, Mineral Resources. 

In addition to the countries listed in table 12, briquets are also 
produced in U.S.S. R. and in small quantities in a few other countries, 

, § Piersol, R. J., Briquetting Illinois Coals Without Binder: [linois State Geol. Survey Bull. 72, 1948, 198 

Pl saward’s Journal, Anthracite Silt—New Developments for Utilizing Hard Coals—Unused Resources 
Announced: Vol. 31, No. 33, Nov. 13, 1948, p. 459. 
Mulcey, Paul A., and Eckerd, Jas. W., Upgrading the Fine Sizes of (Pennsylvania) Anthracite by Ex- 

trusion—Part I: Trans. 5th Ann. Anthracite Conference, Lehigh University, Bethlehem, Pa. (Paper 9), 
May 8, 1947, pp. 155-181; Part II: Trans. 6th Ann. Anthracite Conference, Lehigh University, Bethlehem, 
Pa. (Paper 11), May 7, 1948, pp. 159-194. 

10 Black Diamond, Start Lignite Laboratory Construction: Vol. 121, No. 3, July 31, 1948, p. 12. 
11 Fisk, H. G., Wyoming Natural Resources Research Institute in Fifth Year of Operation: Chem. and 

Eng. News, vol. 26, No. 10, Mar. 8, 1948, p. 677. 
Lynn, John R., Certain Chemical and Physical Properties of Several Wyoming Subbituminous Coals: 

University of Wyoming Natural Resources Research Institute, Bull. 1, May 1946, 23 pp. 
12 Hamilton, J. H., and Wolf, Clayton, S., Coking Experiments on Western Coals: Ind. and Eng. 

Chem., vol. 41, No. 3, March 1949, pp. 556-563. 
13 Steel, Briquette Coke Breeze: Vol. 122, No. 14, Apr. 5, 1948, p. 58.
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but production figures for them are not available. According to the 
records at hand, world production of fuel briquets was lowest in 1917 
with about 33,000,000 metric tons, and highest in 1943, with 80,000,- 
000. Although data for 1948 are incomplete, Germany appears to 
lead in production, with approximately 46,000,000 metric tons, 
followed by France, with 6,000,000, and the United States, with 
3,000,000. 

TABLE 12.—World production of fuel briquets, 1943-48, by countries, in 
| metric tons ! 

{Compiled by P. Roberts] 
ey 

Country ! 1943 1944 1945 1946 1947 1948 

Algeria....------------------.| 50, 765 87,440 | 101, 756 97, 518 82, 888 (2) 
Australia: Victoria 3__...._____ 435, 727 462, 380 512, 349 522, 157 (2) (2) 
Belgium. ._......--.----------| 1,013,410 | 456,990 | __ 787,530 | 1,079,620 | 1,352,690 | 4 975,000 Canada.-----_----------.--.-| 244,802 | 277,707 | 275,625 | "298,980 | 290, 880 (2) 
Czechoslovakia: 

Coal.-.....---.-.-----.-..]| 558,000 | 464,000 71,309 | 209,180 (2) Q) 
Lignite..--2-2-222-2--.-_] 323,000 | 328,000] 192,485 | 252) 450 (2) 291, 326 France.-....-----------------| 3,045,910 | 1, 588,490 | 3,465,670 | 5, 162,450 | 5,009,000 | 5, 948, 000 

ermany: 
Coal §.._.......-.--------| 36, 419, 404 (2) 6 1,323, 000 | 6 1, 902, 203 | 62,176,000 | & 2,972, .00 Lignite ?_-...---.....-_._|861, 550,277 | 55,407,000 | 6 4; 568,000 | 39,991,000 | 38°677,000 | 42, 898, 000 

Hungary: 
Coal.......-..----.-.-----| 227, 480 (2) (2) 20, 210 \ 70, 970 @) 
Lignite-.....-...-.-.-----| 58,250 | 8990,450 | 81013, 450 33, 670 , 

India_.......-----------------|------------|----------.-| 7, 828 19, 761 (2) (2) 
Indochina, French..--------..| 29,860 17, 620 1, 940 4, 710 (2) 12,000 
Ireland:........--------------] 90,188]  123,749| 118, 558 85, 781 52,327 |... 
Japan...-_.-------------------] 538,508 | 3%937,999 | 3383, 481 (2) (2) 577, 501- 
Morocco, French... _2.-.-.-_- 10, 872 25, 198 38, 530 22, 202 (2) (?) 
Netherlands: 

Coal_...--.---.----------.] 896,192} 608,316 | 412,571] 725,850 910,046 935, 865 
Lignite_.--.----.-----.-..| 55, 487 42, 959 35, 757 43, 655 41,673 62, 988 

New Zealand --.----..-----| 12,386 12; 661 9, 941 13, 183 11; 592 (2) 
olanda: 

| Coal_....-....--.-.-..----| 813,008 | 768, 217 93,078 | 529,082} 632,258 | 4726, 750 
Lignite...--------.-------| (yt | 87190 41, 697 113, 633 

Portugal....-.----------.-.-..| 46,601 48, 698 72,177 | . 96,000 97) 418 (2) 
Rumania....-.--------------- 175, 877 (2) (2) (2) (2) (2) | 
Spain........-...-....--------| 683,994 | 984,862 | 1,049,520] 933,445 | 780, 535 (2) 
Tunisia...--------------.-----|------------|----.....-..| 16,619 32, 347 36, 764 (2) 
Turkey_.--.----.-.-.-...-....| 31, 108 34, 276 23, 782 12) 572 15, 130 (2) 
United Kingdom.-_--.---_--_| 749,845 | 883,964. | 1,002,841 | 1,567,765] 1,863,436 | 1, 452,000 
United States: 

Briquets__.-.-.-...-.---.-| 1,963,136 | 2,236,163 | 2,505,816 | 2,725,193 | 2,877,208 | 2,938,092 
Packaged fuel_...___-.| 195,592 | 159,455 | 188,823 | ©’173,198| ~ 165,906 142, 439 

Total_...-..--.---------| 80, 225,000 | 71,174,000 | 40,372,000 | 61,031,000 | 60,805,000 | 66, 263, 000 
a 

1 In addition to countries listed, briquets are produced in Bulgaria, Italy, Mexico, Netherlands Indies, 
Sweden, U.S.S. R., and Yugoslavia, but production figures are not available; estimate not included in total. 

2 Data not available; estimate included in total. 
3 Fiscal year ended Mar. 31 of year following that stated. 
‘ Estimate. 
5 Figures include production from East Upper Silesia through 1944, 
6 Bizonal area. 
? Figures include production from Sudetenland through 1944, 
* Data represent Trianon Hungary subsequent to October 1944. 
9 January to June, inclusive. 
10 June to December, inc¥usive. . 

Packaged fuel is the trade name applied by the industry to a 
combination of briquetting and packaging of screenings or other 
raw fuels compressed into 3- to 4-inch cubes, wrapped (generally six 
to the package) in sturdy paper sealed with gummed tape, designed 
primarily for local consumption and to be burned in the package.
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The growth of the packaged-fuel industry from 1935 (year of first 
survey) through 1940 and its decline during the following years of | 
World War II are illustrated in figure 3. A study of the development 
of the packaged-fuel industry from its beginning in 1928 to its peak 
in 1940 was made by V. F. Parry * of the Bureau of Mines; this | 
study includes brief discussions of the various processes employed in 
the manufacture of packaged fuel and analysis of costs in typical 
plants. 
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FIGURE 3.—Production of packaged fuel in the United States, by regions, 1935-48. (No production in 
Pacific Coast. States, 1943-48.) 

TABLE 18,—Salient statistics of the packaged-fuel industry in the United States, 
1935-39 (average), 1940, and 1944-48 

| 1935-30 | year of | “ ar 0 (average) produc- 1944 1945 1946 1947 1948 
tion) 

Production: 
Eastern States. _.net tons.. 5, 052 6, 349 3, 788 16, 606 9, 065 2, 153 1, 85S 
Central States..-....do....| 116,218 | 276,994 | 171,982 | 191,537 | 181,854} 180,728 | 155, 154 
Pacific Coast States..do--__. 1, 563 1,170 |.---------]----2- 2 |e Jee fe ------ 

. _ Total........------------| 122,883 | 284,513 | 175,770 | 208,143 | 190,919 | 182,881 | 157,013 
Plants in operation__-.....-.--- 63 106 68 61 70 62 62 
Value of production... ......../$1,050,566 |$2,391,922 |$2,053,343 |$2,518,636 |$2,496,388 |$2,882,105 |$2, 735, 861 
Average value per net ton f. 0. b. 

ant: 

P Eastern States..........-.- $9. 45 $9. 02 $12. 26 $12. 86 $12. 93 $16. 58 $17. 64 
Central States...........---| $8.50]  $8.36| $11.67| $12.04| $13.08} $15.75 | $17.42 

' Pacific Coast States_-_....-- $9. 91 $12. 82 |.....-.---|-.-.----.-|----------|---------- |---------- 

DOMESTIC PRODUCTION 

The 62 plants active in 1948 produced 157,013 net tons of packaged 
fuel with a total sales value at the plant of $2,735,861 (table 14). | 
This is the lowest production recorded since 1937. Production in 
1948 decreased 14 percent in tonnage and 5 percent in value from the 
preceding year. Output declined in 8 of the 12 producing states. 
Michigan, Wisconsin, and Ohio led in production; and the largest 

4 Parry, V. F., Technical and Economic Study of Packaged Fuel: Bureau of Mines Rept. of Investigations 
3757, 1944, 45 pp.
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_ individual producers were Johnson Coal Cubing Co., Inc., Detroit, 
Mich., and Cleveland-Cliffs Iron Co., Green Bay, Wis. | 

High manufacturing costs were cited by operators as a major cause 
of decreased output. Although the production of packaged fuel 

| decreased so markedly in 1948, interest in this type of fuel is still 
keen. At its June 1948 annual meeting, the National Association of 
Packaged Fuel Manufacturers'* discussed new and more economical 
equipment for the manufacture of packaged fuel, which has been in 
process of development for several years and now is in pilot-plant 
stage. This machinery is not yet on the market. : | 

Forty-nine plants operated 9 to 12 months of the year, accounting 
for 95 percent of the total production; 23 plants operated every month. : 

TABLE 14.—Production of packaged fuel in the United States, 1947-48, by States a 

1947 1948 
States Tn 

Plants | Net tons Value Plants | Net tons} Value 

Eastern States...........------------- 13 | 2158] $35,705 13} 1,859 $32, 794 
Central States: 

INinois_.-._......-....-----.------ 2 (2) (2) 2 (2) (7) 
Indiana.-_._...---..-----.---..--- 2 (2) (?) 2 (2) (2) 
Towa_.... 2.22 2-2 eee 1{| ©) (2) 1 (2) (2) 
Kentucky. .._.-------------------|---------- |----------|------------ 1 (?) (?) 
Michigan_..-.--....---.-...-. 24 | ~~ 66, 156 | 1, 036, 844 22} 55, 559 897, 647 
Minnesota_.........-.-_-.--.--.-- 4 24, 155 416, 084 4 17, 401 372, 507 

, Missouri_.....--....------..----- 1| (2) 1|  (@ (2) 
Nebraska_..........-..----------- 1 (2) (?) 1 () (7) 
Ohio__..--.-2- ee 15 27, 704 443, 106 17 27, 776 509, 169 
Wisconsin....-..-..-.----...-. =. 9} 42'302 | 634) 604 8| 35,143 600, 658 
Undistributed 2..__._-....-..-.- 2 |----_---2- 20, 321 315, 672 |_----e 19, 275 323, 086 

Total Central. States.._......._- 59 | 180,728 | 2, 846, 400 59 | 155, 154 2, 703, 067 

Total United States........._._- 62 | 182,881 | 2, 882, 105 62 | 157,013 2, 735, 861 

i Maine, 1; and Virginia, 2. 
3 Data which the Bureau of Mines is not at liberty to publish separately are combined as ‘“‘Undistributed.’’ 

The values received by the operators comprise cost of coal at the 
mine, freight rate, direct and indirect manufacturing costs, and profit. 

The trend in per ton value received by the packaged-fuel operators | 
in the Eastern States and Central States regions, shown in table 13, 
reveals a 44-percent increase in the Eastern and 49 percent in the | 
Central States for the 5-year period 1944-48. However, increases 
in the individual States for this 5-year period ranged from 75 percent 
in Illinois to 31 percent in Maine, as follows: | 

| Percent Percent 

Illinois...-...---------------. +75| Virginia__.-...---.--.--_.--.. +50 
Qhio__..--------------------- +68] Wisconsin...._.....-_.._--... +49 

| Towa__.-----------------.---. +638] Michigan____._______________. +838 
Minnesota__..._._.-.----------. +61] Nebraska__......-._--____--_. +35 
Indiana_______.-----------.-. +51] Maine__-____-----___-------_ +31 

The average sales values in 1948 received by individual producers 
(f. o. b. plant) ranged from $13 to $22.58 per ton. It should be 
pointed out that the packaged-fuel values f. 0. b. plant reported by 
the operators vary considerably, as they may represent small pick-up 
purchases of packages at the plant by passenger cars, sales in ton lots 
to homes or small dealers, or a combination of such sales. 

18 Black Diamond, Iverson Elected by Packaged Fuel Makers: Vol. 120, No. 18, June 19, 1948, p. 21c.
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Number of Plants.—Sixty-two plants produced packaged fuel in 
1948 (the same number as in 1947);'* 57 of these plants were also 
active in 1947. Twenty-three plants are located in the Detroit and 
Cleveland areas and contributed 40 percent of the total production. 
The Chicago Packaged Fuel Co., Chicago, Ll., reported under con- 
struction in 1947, began commercial operations in February 1948, 
using equipment by Blaw-Knox Co.” Twelve plants were idle and 
8 went out of business. One plant was reported under construction 
in 1948 with equipment by Eberling at Universal, Pa., and expected | 
to start operating in 1949. 

Capacity of Plants.—Table 15 points out the large number of small 
plants in the packaged-fuel industry. In 1948, 28 plants produced 
less than 1,000 tons each, contributing 12,111 tons, or 8 percent of the 
total production, and utilizing 18 percent of the combined capacity of 
this group. There were 43 plants, each with an annual capacity under 
5,000 tons, that produced 35,791 tons, or 23 percent of the total pro- | 
duction and utilized 32 percent of their combined capacity. 
Conversely, among the larger plants, eight produced 82,861 tons— 

| 53 percent of the total 1948 production and 41 percent of their com- 
bined capacity. The largest annual capacities in 1948 were reported 
for the plants of the Johnson Coal Cubing Co., Inc., Detroit, Mich., 
and the Cleveland-Cliffs Iron Co., Green Bay, Wis. . | 

TABLE 15.—Annual capacity and production of packaged-fuel plants in the . 
| United States, 1944-48 

. Active plants Production 

Percent of— | 

Number | capacity | Nett wumber capaci et tons 
(net tons) _ | Annual Annual 

capacity Dp tion 

1944_ 1. 68 428, 600 175, 770 41.0 100. 0 
1945___...--...------------------------------ 61 452, 326 208, 143 46.0 100. 0 
1946. ._.----..-------------------- 70 530, 760 190, 919 36.0 100. 0 
1947___.----..----.-..--------------------- +e 62 427, 200 182, 881 42.8 100. 0 

1948: 
Capacity of— — 

Less than 5,000 tonms___._-....._.---- 43 112, 820 35, 791 31.7 22.8 
5,000 to less than 10,000._--.-.-.---_- 8 45, 300 15, 992 35.3 10.2 
10,000 to less than 15,000.....-.-.----- 3 36, 000 22, 369 62.1 14.2 
Hite bre ees ’ ess . ween nn een ee 
40,000 to less than 60,000_-..-.-......|---------- 203, 500 82, 861 40.7 52.8 
60,000 tons or more._......--.------- 1 

Total.......--------------------00- 62 397, 620 157, 013 39. 5 100.0 
Production of— 

Less than 500 tons._._......-.------- 17 36, 200 4, 241 11.7 2.7 
500 to less than 1,000__........------- 11 32, 500 7, 870 24. 2 5.0 
1,000 to less than’3,000...--.--------- 24 120, 920 40, 403 33. 4 25.7 
3000 to less than 5,000....-.--------- 3 46, 000 9, 322 20.3 6.0 
5,000 to less than 10,000__...-.------- 4 54, 000 29, 369 54.4 18. 7 

28000 tons Or more a] =a If 108000] 65,808 | = Ga} =a. 
Total......------------------------| 62 397, 620 157, 013 39. 5 100.0 

16 Years plants (active in 1948) started producing are given in the 1948 Packaged-F ue! Directory (which also 
shows type of raw fuel used), M. M. 8.1721, obtainable on request from the Bureau of Mines, Washington 

17 Black Diamond, Open Modern Coal-Packaging Plant: Vol. 120, No. 6, Mar. 13, 1948, pp. 24-25.
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Processes.—Fifty-six of the 62 active operations used the Eberling 
process; ® 2 used Glenn Smith equipment; 2 used equipment 
designed by Johnson Coal Cubing Co., Inc.; 7 1 used Leemon equip- 
ment; and 1 (the new plant of the Chicago Packaged Fuel Co., 
Chicago, Ill.) used Blaw-Knox equipment.”” (These processes are 
briefly discussed by V. F. Parry in Bureau of Mines Report of In- 
vestigations 3757, previously cited.) Additional machinery was 
installed at two plants in 1948. 

Raw Fuels.—Five kinds of raw fuels (table 16) entered into the 
manufacture of six types of packaged fuel in 1948 (table 17). Bitu- 
minous low-volatile coal at 57 plants in the Eastern and Central 

| States (used exclusively at 55 plants and in combination with other 
fuels at 2 plants) accounted for 94 percent of the total packaged fuel 
produced. Bituminous high-volatile (in Michigan and Ohio) was | 
used exclusively at three plants. Semianthracite (in Iowa, Missouri, 
and Nebraska), petroleum coke (in Illinois, Minnesota, Nebraska, 
and Wisconsin), and a small tonnage of Pennsylvania anthracite (in 
Virginia) were the other raw fuels used. Raw fuels, other than yard 
screenings, accounted for two-thirds of the raw fuels made into cubes 
in 1948, 

The cubes measure approximately 3 to 4 inches. Fifty-six plants 
wrapped 6 cubes to a package, 5 plants 8 to a package, and 1 wrapped 
4 to a package; 21 plants reported wrapping by machine, 10 by hand, 

| and 31 a combination of machine and hand. The packages weigh 9 
to 15 pounds, depending on the number and size of cubes contained; 
10-pound packages predominate and were made at 47 plants. Several 
hundred tons of cubes were sold in bulk (unwrapped); these were 
made by one of the larger producers, using bituminous low-volatile and 
asphalt binder. 

TABLE 16.—Raw fuels used in making packaged fuel in the United States, 1948 

. Raw fuels used (net 
tons) 

Character of raw fuels used | Plants inet Plants using— Plants 
Yard | Other 

screen-| raw | Total 
ings | fuels 

Bituminous low-volatile__-__- 57/146, 821|| Yard screenings exclusively 
Bituminous high-volatile _-__- 5} 3, 526 (from own or other yards). 33} 36, 310]_-.-_._| 36, 310 
Pennsylvania anthracite_____ 3\} 3. 603 Raw fuels (other than yard 
Semianthracite.......-.._._- aif °” screenings) exclusively. -_- 12}_.._--.| 77, 643] 77, 643 
Petroleum coke......--.--.-- 6; 2,184|| Both yard screenings and 

—_——_—|—-—_—— other raw fuels._.-_....._- 17| 15, 908] 26, 273} 42,181 
Total_....-.---------_- 1 62/156, 134 | | | 

Total_.-.---..-------- 162| 52, 218/103, 916156, 134 

1 53 plants used 1 kind of fuel only, 7 used 2 kinds (separately), 1 used a mixture of 2 kinds, and 1 used a 
mixture of 3 kinds; hence the sum of the items shown exceeds the total number of active plants. 

18 Eberling, C. M., Packaged Fuel Produced by the Eberling Process (Cleveland, Ohio): Coal Heat, 
vol. 28, No. 1, July 1935, pp. 64-66. 

Coal Heat, Time to Consider the Future: Vol. 48, No. 3, September 1945, p. 55. 
18 Black Diamond, Briquetting Plant Solves Slack Problem: Vol. 98, No. 6, Mar. 13, 1937, p. 60. 
20 Black Diamond, A Mammoth Package-Fuel Plant: Vol. 102, No. 7, Apr. 8, 1939, p. 23; Packaging 

Coal at the Johnson Plant at Detroit: Vol. 115, No. 2, July 21, 1945, p. 20. 
21 Black Diamond, vol. 102, No. 12, June 17, 1939, p. 15. 
22 White Glove Packaged Fuel Division of Blaw-Knox Co. (Pittsburgh, Pa.), The Story of White Glove 

Packaged Fuel: Bull. 2085, c. 1946, 4 pp.
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TABLE 17.— Classification of plants and production of packaged fuel in the 
United States, by kinds of raw fuel used, 1947-48 

1947 1948 

Packaged fuel Packaged fuel 
Raw fuel used produced produced 

Plants |---|, -—] Plants |----_-—_ -—_—- 

Percent Percent 
| Net tons | oF total Net tons | oF total 

Bituminous low-volatile._.....-_..-._------___-_- 56 | 165, 936 90.7 55 | 146, 600 93. 4 
Bituminous high-volatile__....__..------ 4 3 
Mixture of bituminous low- and nigh-volatile. -_-- wnnnnee 1 

ixture of bituminous low- and high-volatile an 
Pennsylvania anthracite........................|.-...._.|f 10,589} 5.8 1{{ 4776 3.0 

Mixture of bituminous low-volatile and petroleum i 
COKCG. 1 --- ee eee wow eeee 

Semianthracite__..:..........--..--.-----------_- 3 3,977 2.2 3 3, 453 2.2 
Petroleum coke_......-....-----._-----2---- ee 6 2,379 1.3 6 2, 184 1.4 

Total.....----..---..-----.-----.-----------| 162 | 182,881 | 100.0 162} 157,013 | 100.0 

1 In 1947, 2 types were made at 8 plants and in 1948, 2 types were made at 7 plants; hence the sum of the 
items shown exceeds the total number of plants active in the respective years. 

Binders.—In 1948 the percentage of binder in packaged fuel, by 
weight, ranged from 0.5 to 6.7. Starch, totaling 859 tons and aver- 
aging about 15 pounds per ton of packaged fuel produced, is the 
principal type of binder used and was employed exclusively at 57 
plants producing 125,343 tons, or 80 percent of the total output. 
Asphalt, totaling 1,936 tons and averaging about 125 pounds per ton 
of packaged fuel produced, was employed exclusively by three plants 
making bituminous low-volatile cubes. A combination of asphalt 
and starch in the manufacture of petroleum-coke cubes was used at 
one plant, and cement was used at two plants making bituminous 
low-volatile cubes. Data on binders used at packaged-fuel plants for 
1945-48 are given in table 18. ) 

TABLE 18.— Classification of packaged-fuel plants in the United States by type of 
binder used, 1945—48 

ee 

1945 1946 1947 1948 

Percent Percent Percent Percent 
of total of total of total of total 

Plants|packaged-| Plants|packaged-| Plants|packaged-|Plants|packaged- 
fuel pro- fuel pro- fuel pro- fuel pro- 
duction duction duction duction 

Type of binder used: 
Starch...........--..----.-.-] 58 72.5 65 72.7 58 77.9 57 79.8 
Asphalt........2.2--_---_-- 3 \ 27.5 { 3 26.0 2 3 19.5 
Starch and asphalt__._______ 1 ° 1 \ 1.3 { 1 22.1 1 } 7 
Cement........-.-.--------_|_-----_|_-_---- ee 2 . 2 2 ° 

Total_...........---..-..--] 261 100.0 | 170 100.0 | 162 100.0 | 162 100.0 
Production (net tons) _-.-.-...-_|-------} 208, 143 |.-.--.-} 190,919 {...._..| 182,881 |.______| 157,618 

es 
1 In 1945-48, 1 plant making 2 types of packaged fuel used starch binder for 1 and asphalt and starch for 

the other; hence the sum of the items shown exceeds the number of active plants.
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- SHIPMENTS | 

Local sales (called for by passenger car or delivered by truck) | 

amounted to 128,661 tons and comprised 82 percent of the 1948 
total sales; other than local (shipped by truck to points in Wisconsin, 

Minnesota, Indiana, and Michigan), 11 percent; and shipments by 

rail (to points in Wisconsin, Minnesota, and Michigan), 7 percent 
(table 19). : 

TABLE 19.—Shipments of packaged fuel in the United States by method of trans- 
portation, 1944-48, in net tons 
a 

Shipped by truck 

TT] Shipped | op 
Year Local |, Other_.| otal by rail Total 

than local sales ! sales. truck | 

1944.0 ooo eee eee eee eee enee reece eeeeeneenee-| 189,026 | 24,302 | 163,328 | 12,889 | 175, 717 
1945__.__.-.------------- eee ee eee ee ---| 171, 621 23,381 | 195,002 11, 713 206, 715 

1946. TI TIITITT] 150,770 | 25,262 | 176,032 | 14,555 | 190, 587 
© 49472 TTI] 147} 599 | 23,749 | 171,348} 11,270 | 182, 618 

| 1948.1] 198} 661 | 17,763 | 146,414 | 10,272 | 156, 686 
ne 

1 Includes sales called for and delivered.
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THE JEWELRY INDUSTRY IN 1948 

| MERICAN jewelers found that in 1948 competition for 
A consumers’ dollars was increasing from dealers retailing other 

| . durable goods, long unobtainable, and further found their cus- 
tomers more discriminating. In consequence, sales ($1,203,000,000) | 
were below those enjoyed in 1947. The 1948 Christmas trade was 
satisfactory; but expensive items, particularly large diamonds, moved 

: slowly. Retailers’ stocks decreased somewhat in the latter part of 
1948; and although wholesale jewelers’ sales ($530,000,000) were 
slightly higher than those of 1947, this fact is accounted for by ex- 
tremely heavy sales in the first half of the year, which overbalanced 
slack sales in the latter half. 

The industry operated under an exceptionally prosperous national 
economv, high industrial wages, a record national income and large 
exports especially to Latin American countries. The marriage rate, 
while high, was lower than in 1947. | 

FASHIONS IN JEWELS 

Interest in jewels increased in 1948. Jewelry is yearly becoming 
more individualistic. On the whole, jewelry designs are becoming 
more delicate, graceful, and lacy, and the old compact, solid look is 
passing. In 1948 the dominant motifs were flowers, leaves, and, to , 
a smaller extent, birds, bowknots, and butterflies. | 

Clips, brooches, and pins were approximately as popular as neck- 
laces, earrings, and ear clips. Bracelets, rings, and tiny watches 
hidden in bracelets or rings were also frequently seen. 

A large number of gem stones were mounted—diamonds notably, | 
then emeralds, rubies, and sapphires. Among some 20 other gem 
stones used, amethysts, pearls, and aquamarines ranked high. Few 
‘“‘fancies” (decidely colored diamonds) were mounted; but, of course, 
such stones are rare. 

notes ithe ria 8 1949. This chapter was compiled principally from an incomplete manuscript and 

565
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Wide use of the diamond and a certain popularity of pearls, real 
and cultured, caused colorless gems to be by far the most widely 
used, followed by green, red, and blue and then by purple and yellow 
stones. 

Sets of jewels of the same design and set with the same stone are 
still popular, as are “utility” jewels, which can be separated into two 
or more components. Pendants commonly hang from necklaces or 
dangle from earrings. Odd cuts of diamonds support the brilliant 
and square cut more frequently. Scatter pins became popular late 
in the year. They were even used on sandals, as were other stones, 
and the latter were even set in spectacle frames. 

Forty years ago the possession of a diamond-set ring indicated that 
the American man had attained financial success; now he rarely wears 
a, diamond, although he may wear a star sapphire. A definite attempt 
last year to interest Americans in masculine jewelry apparently met 
but little success. 

DOMESTIC PRODUCTION | 

In the past 129 years or thereabouts, the United States has produced 
a large number of different gem stones but has never been an im- 
portant factor in world gem production. Exceptions might be the 
Maine tourmaline deposits over 125 years ago, the turquoise deposits 
of the Southwest in prewhite days, agate and variscite deposits in 
the recent past, and jade deposits in the present and near future. 
But gem mining has been and probably will be one of our minor 
mining industries. 

No large gem-mining companies exist in the United States, but 
several prospectors in a number of instances have banded together to : 
work certain deposits for a time; a few small companies have been 
formed to mine jade; and certain professional lapidary shops employ 
a few miners. In addition, amateur lapidaries spend many weekends 
searching for material, particularly of the agate family, to feed their 
lathes. If they are not collectors the product goes to the local jeweler 
or to one of a host of roadside curio shops, particularly in the North- 
western States, California, Arizona, New Mexico, Utah, and the Black 
Hills, stocked with souvenirs of local or of pretended local origin. 
The chief customers are automobile tourists. As a fad or a quasi- 
business, the lapidary craft is spreading rapidly. 

No reliable statistics exist as to the value of the domestic output 
of gem stones; in the rough, it may approximate $400,000 to $500,000 
and more than double that after cutting. 

The many forms of agate, attractive and widely distributed, led 
the field, with jade second and turquoise a poor third. Of the States 
and Territories, Oregon, Wyoming, and Washington were the leaders. 

Agate.—Agate production in Oregon, including ‘‘thunder eggs,” is 
holding its own, and interest in the lapidary craft grows. The well- 
known Yellowstone River moss-agate locality in Montana is still pro- 
ducing but appears yearly to be nearer exhaustion. Production is 

falling, and good material is getting scarce; prices consequently are 
rising. Much of it is cut locally and sold in roadside shops. The 
Black Hills lapidaries are reported to depend on Montana for their 
rough moss agate, claiming that it is better than their own.
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Considerable agate is produced in west Texas, although some 

authorities state that intensive exploitation in recent years has re- 

duced the reserves markedly. Most of it is sent to California for 
cutting. 

Washington produces considerable agate of several varieties. 
A relatively large amount of agatized wood is collected on the borders 

of the Petrified Forest National Monument, Ariz. Other localities 
in Arizona have furnished agate for cutting. , 

Apparently the Wyoming moss-agate deposits and the plume-agate | 

deposits of New Mexico were not vigorously exploited in 1948. 
Utah produces considerable agate. In the past year or two, fine . 

moss agate has been coming from a locality east of Park City. 
Georgia reports a new locality for heliotrope in Catoosa County. 
Jade.—Allan Branham of Lander, Wyo., stated that the old Wyo- 

ming deposits furnishing light-green jade have been largely depleted, 
although three or four individuals hold some. He further reported 
that the tremolite-jade mine changed hands and that, in the summer 

of 1948, it was vigorously worked, the product being sent to Denver 
in truck loads. 

“Thunder,” said to be the largest statuette ever carved in jade . 

(20 inches high, weight 104 pounds) portrays an American Indian 

sitting cross-legged on rain clouds and pulling thunder from a small 

drum suspended from his shoulder. Donald Hord of San Diego, 

Calif., was the sculptor. The rough was found by Marcia Branham 
near Lander, Wyo., and the original boulder weighed 460 pounds. 

Bert Rhodes produced considerable jade from a property 60 miles 

southeast of Lander. Some was said to have been exported to Shang- 
hai, China. | 

Robert M. Hawk, a manufacturing jeweler of Denver, reports that 

in 1946, while on a fishing trip, he and two companions found a large 

jade deposit north of Lander. This was producing during the sum- 

mer of 1948. The jade is in place; it is claimed that there are 50,000 

tons of it. It varies in color from light green to black and is said to 

_be worth $3 to $50 a pound. Some will be cut in Denver into lamp 

bases, book ends, etc., while some has been exported to China. 
Although the Alaska jade deposits of the Kobuk River region were 

not worked in 1948, considerable was reported to have been exported 

during the year from Pacific ports to China. 
Some nephrite was sold from Monterey County, Calif. A nephrite 

dike in place is said to have been recently found in San Benito County 
near King City, Calif. 

Green-stained quartz is reported to have been produced somewhere 

in Colorado and sold under names such as “king jade.” 
Turquoise.—In 1948 the Southwest probably produced less tur- 

quoise than in recent years. The Southwest Gem & Jewelry Co. in 

1948 produced about 200 pounds from its Mineral Park, Ariz., deposit. 

Dr. G. M. Butler reported that, as depth is attained at the Castle 

Dome Copper Co. property, the quantity of turquoise decreases. 

In 1948 the company ceased trying to recover turquoise as a byproduct, 
but some recovery by miners probably continued. Dr. Butler stated 

that much of the Arizona turquoise is artificially colored and that 

even a clever imitation of matrix turquoise is on the market. 

Some turquoise was produced at Battle Mountain and Tonopah,
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Nev. The King mine at Manassa, Conejos County, Colo., was op- 
erated on a small scale; in addition, some turquoise was sorted from . 
the dump. The Cerrillos mine, New Mexico, was not operated dur- 
ing 1948. 

Other Gem Stones.—Alfred M. Buranek reported that Utah mines 
in 1948 produced about the normal amount of variscite. Most of it 
came from the Clay Canyon deposit but a little from Grantsville 
and Lucin. 

Utah, according to Prof. Junius J. Hayes, produced a new gem 
stone, a transparent yellow labradorite which occurs as phenocrysts | 
in an andesite from Clear Lake, Millard County. Stones are small, 
aud cut stones seldom exceed 1 carat; stones weighing as much as 
10 to 15 carats are very rare. They are being sold cut at Salt Lake 
City for $3 to $6 per carat. 

The Barton Mines Corp., North Creek, Warren County, N. Y., 
miners of abrasive garnet, produced a few gem garnets. Pyrope 
garnets late in 1947 and early in 1948 were cut at Moab, Utah, in 
considerable quantities. / | | 
Montana reported no sapphire production in 1948, either from its 

dredges or from its lode mine. The latter, Yogo Gulch, Judith Basin 
County, was up for sale in 1948 but so far as known no transfer of 
title resulted. Guy B. Ellermeier of Denver reported that at the 
old sapphire locality near Turret, Colo., first discovered in 1886, the 
stones occur in a bed of corundum schist 1 foot thick lying on garnetif- 
erous metamorphic limestone. While the corundum stones are a | 
fine blue, they are too small to be of commercial interest. 

Arkansas continued to produce some rock crystals, and the sale of 
these—largely to mineral collectors—continued to be an important 
source of revenue to a few of the individuals. 

It was hoped in 1947 that changes of ownership in certain gem 
mines in the Pala area near San Diego would increase the California | 
production of tourmaline, aquamarine, kunzite, and topaz in the 
Aguanga Mountain area nearby. The hope has-only partly been 
fulfilled, although a little kunzite, aquamarine, garnet, and topaz has 
been produced. 

Other gem stones produced in small amounts in 1948 in the United 
States follow: Plume agate, New Mexico; agate, Illinois; amethyst, 
Georgia (Union County); apatite, yellow, Mesilla Park, N. Mex.; 
aquamarine, Pikes Peak, Colo.; carnelian, New Mexico; rose quartz, 
South Dakota; satin spar, Perry Peak, Colo.; and topaz, Pikes Peak 
and Tarryall Mountains, Colo., and Topaz Mountain, Utah. 

CANADIAN GEM STONES 

Again in 1948 Canada produced little in the way of gem stones. 
Rock crystal (Black Rapids, Ontario), peristerite (Lyndoch Township, 
Ontario), and some other attractive gem-stone material is either ex- 
ported to the United States or sold to an enthusiastic coterie of ama- 
teur lapidaries in Toronto. The Labrador labradorite, the finest in 
the world, can now be credited to Canada. 

The annual value of Canada’s gem-stone production probably does 
not exceed a few hundred dollars.
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GOVERNMENT REGULATIONS 

The jewelry industry doubtless has never been subject to as many 

regulations as at present. Most of the laws attempt to imcrease 

national revenue, keep currency at home, or obtain dollar exchange. 

A few examples follow. | 

Both Canada and the United States continued their luxury sales 

taxes. Exports of certain industrial diamonds from the United States 

required a special export license and customs inspection. Some coun- 

tries, such as the Union of South Africa, prohibited import of jewelry 

from nonsterling areas. Importation of diamonds into India, Paki- 

stan, and Ceylon was subject to various restrictive rules. There 

were severe limitations on any movement of jewelry over the borders 

of Hungary. 
| IMPORTS? | 

Imports of gem stones, exclusive of industrial diamonds, in 1948, 

as reported by the United States Department of Commerce, totaled 

$115,990,280, about 5 percent more than in 1947. Of the total, | 

diamonds comprised 87 percent. | 

Precious and semiprecious stones (exclusive of industrial diamonds) imported 

for consumption in the United States, 1947-48 ! 

. [U. S. Department of Commerce] | 
a 

| 1947 1948 

Commodity | OO . 

Carats Value Carats Value 

Diamonds: . 
Rough or uncut (suitable for cutting into gem stones), 

duty free... -----------e-----------2----e-n------| 2 996, 514 | 2? $42, 589, 592 | 912, 762 | $44, 460, 365 
E Cut put unset, suitable for jewelry, dutiable......-----| 347, 810 53, 471, 539 | 389,314 | 56, 244, 934 

meralas: J 

Rough or uncut, duty free__..---.-------------------- 7, 385 258, 062 4, 937 28, 054 

Cut but not set, dutiable_.........-.------------------| 7 2, 286 275,420 | 11, 213 286, 565 | 
Pearls and parts, not strung or set, dutiable: 

Natural___________-----------------------------------|---------- 2 366, 624 |....------ 772, 763 

Cultured or cultivated _....-..-----------------------|---------- 737, 753 |_.-------- 748, 302 

Other precious and semiprecious stones: 
Rough or uncut, duty free.-....-..-------------------]---------- 298, 393 |_...------| . _ 258, 553 

Cut but not set, dutiable_.........-------------------|---------- 2 3, 664, 048 |..-------- 3, 160, 778 

Imitation, except opaque, dutiable: 
Not cut or faceted_...._.-...-.-------------------|---------- 118, 168 |__-------- 53, 133 

Cut or faceted: 
Synthetic.___..---.--------------------------|----- === 483, 313 |__..------ 777, 224 
Other... een nee eeeneeeeeee|ee--ee----] 7, 688, 827 [----------| 8, 904, O41 

Imitation, opaque, including imitation pearls, 

dutiable...........-----------c-----------e eee [eee 15, 566 |.--.------ 59, 610 
Marcasites, dutiable: 

Real... oo eee nee eee eee een eee ee ee ee eee penne eee ee 300, 175 |..------- 216, 003 
Imitation......-------------------------------------+-]---------- 8, 549 |_..-____-- 19, 055 

otal. ......-----------e---- ee ene eee eee enn e ee | 2110, 076, 029 |__..-.----| 115, 990, 280 
ne 

1 In the corresponding table in Minerals Yearbook, 1947, p. 536, revisions for 1946 are as follows: Diamonds, 

cut but unset—carats, 566,313; value, $110,465,703. Other precious and semiprecious stones, cut but not 

set, $8,932,984. Total value, $181,515,265. 
2 Revised figure. 

2 Wigures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 

records of the U. S. Department of Commerce. 

883326—50——-37 
ee |
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DIAMOND | 

| The year 1948 was a good one for diamond producers and whole- 
salers, fair for retailers, and poor for cutters. oe 

World production was about 3 percent greater than in 1947. Out- 
put in the Union of South Africa was approximately the same as in 

| the previous year, but the Belgian Congo registered an increase. 
In Tanganyika, production also increased markedly percentagewise. 

Sales of rough by the principal wholesalers, the subsidiaries of the 
Diamond Corp., were a little over £38,000,000 in 1948 as compared 
with about £24,500,000 in 1947. In July the corporation took over 
marketing of Tanganyika Territory’s production and that of French 
Equatorial Africa; and its buyers sometimes purchase in the “out- 
side’ alluvial fields of South Africa, Brazil, and British Guiana. 

| Retail sales in the United States were only fair, and retail prices 
declined. High-price articles moved very sluggishly. 

Prices of rough were strong during the early part of the year but 
weakened considerably during the latter part. | 

, Share Dealings.—From 1944 to date the diamond shares have 
lacked sparkle as market performers. In 1948 the four principal 
quoted shares had an average gain of 5% percent but only fluctuated 
between 100 and 110 percent. Quotations were at their peak early 

| in May and then declined. All the principal diamond-mining com- 
panies except Premier paid dividends in 1948. 

: Cutting.—In 1948 the cutting industry expanded its world-wide 
personnel to 29,500-31,000, a 10- to 12-percent increase over 1947. 

_ Half the cutters were Belgians. The Palestine industry had a hectic 
year. ‘The number of cutters was too great for the rough available 
and the demand for cut; hence black markets, unemployment, reduced 

oe wages, and price deterioration of cut followed. 
| Netherlands, the United States, and South Africa are considered 

most firmly established as cutters of large stones, and Belgium and | 
perhaps Palestine of small. 

Imports.—Imports of gem-grade diamonds into the United States 
increased from $96,061,131 (revised figure) in 1947 to $100,705,299 

| in 1948, an increase of 5 percent. The dollar value of both rough and 
cut increased. The quantity of cut increased, whereas that of rough 
decreased. Belgium furnished 56 percent of the cut (value) in 1948.
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Diamonds (exclusive of industrial diamonds) imported for consumption in the 
United States, 1947—48,! by countries 

[U. S. Department of Commerce] 

. Rough or uncut Cut but unset 

Value Value - 
Country 

Carats A Carats A 
ver- ver- 

Total age Total age 

1947 
Austria .........----------------------------|-------.--|------------|-------- 2 $300 | $150.00 . | 
Belgian Congo !__.__..-.--.--..------------- 70 $16, 455 1$235.07 |_...---_].--.--_.___-]--_----- 
Belgium 1__..-__-- 2 eee [eee] --------]205, 650 | 30, 368, 217 147. 67 
Brazil_.....-...---.-..-.-.------------------}] 2 25, 918 2 498, 631 | 2 19. 24 7, 227 900, 317 124. 58 
British Guiana. _.__....---.-.-.-.--------- 822 39,155 | 47.63 223 26,356 | 118.19 
British Malaya____....-...-.__.-.-.-.---..--]_.-.------]_.---__-----|-------- 320 62, 884 196. 51 
British West Africa...........-...-------_-- 1, 680 11, 680 6.95 |_.-...-_|-----_-_-____]----__-- 
Canada.._._-_-.--_-_ eee eee} ee] ee- 7 1,924 | 274.86 
China.___.._______--.----------------- |---| --_}--------| 1, 033 245, 648 237. 80 
Cuba__...-- eee |e |} --| 6, 422 866, 997 135. 00 
Egypt--_-_..-.-_-.._---_.-------------------|----------|------------|-------- 6 4,126 | 687.67 
France 1l___._._.__-__- ieee --|----------|----------|--------| 4,339. 756, 758 | 174.41 
French West Indies..--.._.......-----------| 21, 0938 351,188 | 16.65 |__-.._..]..-..-------}-------- 
Germany __.-_...._.---._.--..----------__--|-------.--|-------.----|-------- 1 250 | 250.00 
Hungary._..........-_.--.------__---------. |----------|------e-e [---- e+ 125 28,374 | 186.99 
India__.---_-__-_----- eee |---| eee ee 136 28, 158 207. 04 
Italy_.....-----.---..--_.-.--..--.----------|----------} ~~] ------ | 9 3, 861 429. 00 
Mexico !______..-_..-.-.---.----------------|_-----=---|------------|--------] 1,021 318, 211 311. 67 
Netherlands. __..._...._---------_--_-------_|]_---------_]-----__----_]-------_] 24,011 | 3, 742,952 | 155. 88 
Palestine and Trans-Jordan_...._-.-__-__-._}----------]------------]--------| 35, 474 | 4,297, 767 | 121.15 
-Portugal._.....---2 eee = |---| | -------- 96 13,940 | 145. 21 
Siam ___-..._.-_.--.___----__-- eee fee | ------e- 102 4, 902 48. 06 
Switzerland__..--..---.---___---___-.---.-2--|---2------|-----------_|--------| 4, 798 625,621 | 130.39 
Syria____._--- eee fee --- J |-------- 10 2,000 | 200.00 
Union of South Africa. __......-..-.__...__.]| 2 892, 022 |240, 054, 332 | 2 44.90 | 38,255 | 8, 749, 590 228. 72 
U.S. 8. R_ ie eee eee {eee eff --------| 9, 270 707, 959 76. 37 
United Kingdom. -_-__.-...--__--.---_--._---- 10, 725 480,310 | 44.78 | 9,273 1, 719, 427 185. 42 
Venezuela_____.-_.-------__---.-_----.----.| 44,184 | 1,187,841 | 25.75 |---._--.]------------]--------. 

Total 1947___...-.......-.-.____._..____]} 2.996, 514 |242, 589, 592 | 2 42.74 |347, 810 | 53, 471, 539 153. 74 

1948 
Austria__._____.---------_------ eee eee] eee 1 215 | 215.00 
Belgian Congo_...._....-------------.------ 119 3,870 | 32.52 |_._.__..]--------.---|-------- 
Belgium ._._._._----_-.- eee |e ----]_-------_-___|--------|218, 207 | 31, 475, 999 147. 63 
Brazil_..2......2- 222-222 15, 878 295, 294 18. 60 4,762 578, 774 121. 54 
British Guiana. ....-.-2--- e+e 786 29,219 | 37.17 116 12, 5385 108. 06 
Canada._____-_-_--- eee |---|] ---- 21 13,388 | 637. 52 
China___.-__-__-_.-_-_-__ eee e|eeee-] e +] -------- 328 67, 032 204. 37 
Colombia.......:.-----_.-------------------|---------|----------_|-------- 20 5,683 } 284.15 
Cuba_-_.__..-._.--..-.._--------------------|----------]------------}--------| 4, 790 657, 520 137. 27 
Egypt... 22] ee |e ---e- 14 1,875 | 133.93 
France___...-__..-:...-.-.-_----------------|.---------|----- fe} 18, 471 925, 673 68. 72 
French Morocco. ._.-..__--..-------_.--_---|----------|------------|-------- 61 13,300 | 218.03 
Germany ___-.-..------___-_----------------|----------|------------}-------- |} 11, 624 399, 714 34. 39 
Hong Kong.._..__--...----_------.------.--|----------|------------]-------- 324 83, 282 | 257.04 
Tran. ._.--..-_-- eee fee eee fe |-------- 113 12, 724 112. 60 
Italy......-...---.----- 2. ee. |---------- |] ------------ | +--+ 3 1, 088 362. 67 
Jamaica___-_.._..._--.-----__--_----_------- |---| eee --|-------- 2 230 | 115.00 
Japam.....-.- 22 |e -fee--e-e--- 2 539 | 269. 50 
Lebanon._.._.----.-.---------------------- |---| ee] eee eee 23 6,283 | 273.17 
Mexico___..__..----_--_----__-------------- |---| eee] ------ 80 9,954 | 124.43 
Netherlands. _.__....---._..__---.--_.---.--|-.-_-----_]-_----------|--------| 34,246 | 5,109,945 | 149.21 
Pakistan__..-_-_.-...--.----------------- eee |---| -------- 1 488 | 488.00 
Palestine and Trans-Jordan...........-..--- 1, 120 114, 921 | 102.61 | 39, 995 4, 139, 345 103. 50 
Portugal.__....--..___-_..-...--_.------__--|----------]------------|-------- 99 10, 439 105. 44 
Siam___.....-__.--..---2- eee --- |---| ---------|--------| 1,049 197, 868 | 188.63 
Sweden_____-._._____---_---_._--------------].---------|------------|----- eee 1 450 | 450.00 
Switzerland................_._--_.--------..|-.-_--_---]-----------_|.------_| 18, 298 | 3,044,693 | 166.39 
Tangier_.__.__._--_----_---__--.----- ei --|_--------- |---| -------- 2 1,067 | 533.50 
Union of South Africa_......._...----------| 882,022 | 42,379,244 | 50.94 | 33,060 | 7,974,210 | 241.20 
U.S. S. R__-.- ee ee e eee eee |---| ee ---|--------} 9, 308 775, 378 83. 35 
United Kingdom_-___.__......---..---..-.-- 6, 112 310,098 | 50.74} 4,297 724,968 | 168. 71 
Venezuela. ___....._--._._.__---._-----------| 56,725 | 1,327,719 | 238.41 |---.---_|-.----------]-------- 
Yugoslavia__.._.----------___---------------|----------]------.-----}-------- 1 275 | 275.00 

Total 1948__......_......_._..-_.------| 912, 762 | 44, 460,365 | 48.71 |389, 314 | 56,244,934 | 144. 47 

1 In the corresponding table in Minerals Yearbook, 1947, p. 537, revisions for 1946 are as follows: Cut but 
unset—Cuba is deleted. Total—carats, 566,313; value, $110,465,703; average value, $195.06. For 1947. 
imports were erroneously reported for Belgian Congo, Belgium, France, and Mexico. 

3 Revised figure.
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World Production.—Accurate figures on diamond production are | 
not available for all countries, but the figures in the accompanying 
table are believed to be close approximations. World production 
(gems and industrials) is estimated to have been 10,028,000 carats , 
(2.21 short tons) in 1948, worth at the mine some $70,000,000, which 
compares with 9,742,000 carats (2.15 short tons) and $75,000,000 in 
1947. Therefore, as compared with 1947, production in 1948 in- | 
creased 3 percent in weight and decreased 7 percent in value. It is 
estimated that, by weight, 2,244,600 carats or 990 pounds were gem 
stones and 7,783,400 carats or 3,432 pounds industrials. 

Belgian Congo was the leading producer by weight (58 percent), 
although it represented only 13 percent of the value. On the other 
hand, the British Commonwealth produced 29 percent by carats 
and over 66 percent by value of the total. 
Among noteworthy developments were the increases in output in 

the Belgian Congo and Tanganyika. With few exceptions, produc- | 
tion in French territories compared favorably with the previous year. 

World production of diamonds, 1945-48, by countries, in metric carats 

[Including industrial diamonds] 

Country 1945 1946 1947 1948 

| Africa: : | 
Angola____..-._-__---.-.--..------------------------ 803, 887 806, 961 799, 210 795, 509 . 
‘Belgian Congo.._..-.--...-..-..-....-.-.-.--..-.} 10,386,000 | 6,038,452 | 5,474,460 | 5, 824, 567 
French Equatorial Africa___....-_.....-.---------- 82, 849 87, 381 107, 076 1100, 000 
French West Africa.__......___....---_----.------- 79, 802 51, 834 62, 310 77, 970 
Gold Coast 2....__.___..-.._._--._-_--.-------------- 812, 451 653, 196 852, 493 1 850, 000 
Sierra Leone__._..-__..-.-.------------------------ 504, 309 559, 229 605, 554 465, 518 
South-West Airica..-..-..-......-..--.-.--.-..--) 152,629 | 168,611 | 179, 554 200, 691 
Tanganyika..__....____--___-----_.---------------- 115, 666 119, 446 92, 229 148, 169 

Union of South Africa: 
Lode___.__.-..-----...-------------------- +--+ 878, 713 | 1,025, 019 918, 042 1930, 000 
Alluvial. ..__-_--22 eee 262, 529 256, 768 3 286, 692 13 270, 000 

— Total Union of South Africa .......-..--..---| 1,141,242 | 1, 281,787 | 1, 204,734 | 11, 200,000 
| Brazil)... -- 0 ---22-22--eceennee-ee-es ss sse---.-| "275,000 | "325,000 |’ 275, 000 250, 000 

British Guiana...-__.--.--..-2.2-ss-ssssse-ss-ses-e-2e-| 18,442 | 22,413 24° 669 36, 301 
Venezuela.._..__.----_- eee eee 12, 769 20, 917° 61, 634 75, 513 
Other countries__.___.-______-.-__-__----------_ eee ee 2, 000 4 1,600 5 3, 500 § 3, 500 

Grand total..........-..-------------------------] 14, 384, 000 | 10,127,000 | 9,742,000 | 10, 028, 000 

1 Estimated. 
2 Exports. 
3 Includes an estimate of 100,000 carats for State Mines of Namaqualand. 
4 Partly estimated: includes India, Borneo, Australia (New South Wales), and U. 8.5. R. 
5 Includes India, Russia, Borneo, New South Wales, and United States. 

Industrial Diamonds.—Sales of industrial diamonds in 1948 were 
very large. American and other industries purchased normal quan- 
tities, and in addition Government missions to London purchased 
large quantities for the American strategic stock pile. Prices slashed 
by the Diamond Corp. at the outbreak of the war were again increased. 
Its present stocks are small. For economy’s sake, the trend is toward 
the use of smaller stones wherever possible. 

The use of diamond drills in exploring for and breaking ore (blast- 
hole drilling) and in developing oil fields where the rock is hard is 
expanding. The use of diamond-impregnated wheels, particularly the 
vitrified type, for shaping carbide tools is increasing.
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Figure 1 shows the tremendous increase in quantity and the sharp 
decline in the price per carat of American imports of industrial 
diamonds in the past 26 years. | 
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FIGURE 1.—United States imports and average price per carat of industrial diamonds, 1923-48. 

In 1948 imports of industrials into the United States were much 
greater than in 1947. Imports of industrial diamonds during the past 
5 years are shown in the accompanying table. 

Industrial diamonds (glaziers’, engravers’, and miners’) imported for consump- 
tion in the United States, 1944-48 

[U. S. Department of Commerce] 
eee 

Value Value 

_ Year Carats | A Year Carats |_ A 
Total wee - Total wer 

1944.________.._._] 12, 614, 507 as 244 | $1.81 || 19471.___.__.__._.| 3,999,119 |$13, 312,668 | $3.38 
1945.____._..--.__] 10, 733, 411 | 12, 823, 962 1.19 |} 1948____.__.____._} 10, 418,316 | 32, 521, 501 3.12 
1946.......------..| 4,625,282 | 14,297, 536 3.09 

1 Revised figures. — 

In 1948 the United States exported 47,747 carats of industrial 
diamonds valued at $312,364. 

RUBY, SAPPHIRE, AND EMERALD 

These fine gem stones are increasing in price due to short supply of 
fine newly mined stones. N otwithstanding the excellence of the 
synthetic star sapphires and rubies introduced to the market in 
September 1947, natural stones are more popular then ever, and prices | 
are more than holding their own. 

The Anakie sapphire field, Queensland, whose principal center is 
now Rubyvale, was described. The gravel, up to 50 feet thick, is 
worked either by open-cuts or shafts with drifts. The gravel is dry- 
sieved and hand-picked. Dark blues predominate; but fine yellows, 
greens, and particolored stones also occur. Zircon, pleonaste, tourma- 
line, and jasper are associated. The years from 1907 to 1925, except 

3 Squires, S. J., Commonwealth Jeweler and Watchmaker, Dee. 11, 1948, pp. 104-105.
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for the First World War years, were the most productive and at times 

1,000 diggers worked the field. The Rubyvale miners in 1947 sold 

gems to the value of £3,540. | 

The Black Star of Queensland widely exhibited in 1948 by American 

jewelers came from this field. It weighed rough 1,156 carats and 

cut 733 carats. os 

In 1948 a giant blue sapphire (1,958 carats) was found in the same 

general region by a digger’s wife on a picnic. It was sold to the 

manager of a nearby claim. 
6 A water shortage restricted production at the Willow Fields sapphire 

eld. 
South Africa continues to produce a few emeralds (1946, 11,533 

- carats; 1947, 7,753 carats). Six thousand, four hundred and ninety- 

two carats were exported in 1946 valued at £3,101, or 9s. 6.6d. per 

carat. A few are mounted locally. 
Interesting data regarding Colombian emeralds were presented.* 

Emeralds of good color but of poor water occur in Mewar, India. 

The association is the frequent one, biotite schist intercalated in 

hornblende schist.’ 
According to Guhler’s (see Bibliography) valuable study of Siamese | 

gem stones, a few rubies have been mined for 500 or more years at 

several places. The sapphire deposits of Bo Ploi are described in 

some detail. Large sapphires are rare. Most gems are cut in Bangkok 

by Siamese, Chinese, or Gulas. Guhler considers the future of the 

industry bright. Siam ships considerable quantities of gems to the 

United States. | 
Ceylon produces not only ruby and sapphire but also alexandrite 

and cat’s eye and a variety of stones of lesser value, » All except moon- 

stone are recovered from gravels by placer mining including some 

dredging. Singhalese are the only miners; dealers buy the stones in 

the field at auctions or private sales and Moslems then cut them. | 

A half million dollars worth of gems is produced in a year. 

LESSER GEMS 

| The Australian Government is to study whether, by pushing the 

production of its opal fields, by far the most important in the world, 

its supply of dollars can be increased. 
At present only about 100 men are engaged in Australian opal min- 

ing; and the 1947 production—practically all of which came from 

South Australia (Coober Pedy and Andamooka)—was valued at only 

A£63,000. At Lightning Ridge, New South Wales, only a score of 

men mine and cut the black opal. The gem occurs as seams or nodules 

in a Cretaceous sandstone, beneath conglomerate and quartzite. The 

opal bearing layer is from a few inches to 2 feet thick.6 A little opal is 

coming from Quilpi, Queensland. Most foreign gem purchasers buy 

from dealers in Sydney, Brisbane, or Melbourne, who visit the fields 

periodically. 
There are three zircon-mining centers in French Indo-China (Bokeo, 

Pailin, and Cheon-Ksam). Burmans mine the stones, which occur 

4 Apolmor, Hermano Maria, Acad. Colomb. Rev. 7, No. 27, 1947, pp. 324-327. 
5 India Geological Survey, Minerals, vol. 1, No. 1, 1947, pp. 28-30. 
6 Squires, S. J., The Commonwealth Jeweler and Watchmaker, (Sydney, Australia), July 10, 1948.
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almost at the surface, so little equipment is required. The stones are 
heat-treated and cut locally. They range in value from $0.50 to $660. 
Annual production, according to the Department of Commerce, is 

| about $140,000. The mines are close to the Siamese border. The 
zircon production of Cambodia is large. — . | 

The Lithuanian amber industry with its center at Palanga was al- 
most destroyed during the war but is recovering. 

Brazil continued to produce a large caratage of the lesser gems 
Madagascar is producing little owing to the effects of war and rebellion. 
Because of the war damage to Pforzheim, where the stones were cut 
and mounted, the production of South-West Africa has declined. 

Before the war, Turkey exported meerschaum crude to Germany and 
Austria but now makes it into smoking utensils and souvenirs. 

The turquoise deposits of Southern Sinai were described.’ The | 
author believes that the flat-lying deposits were formed by post- 
Tertiary meteoric waters. Even today the Arabs produce a little, 
either re-sorting the ancient dumps now over 2,000 years old, or doing | 
a little gouging. 

| TECHNOLOGY . | 

Tourmaline is being used in piezo-electric gages for measuring blast 
pressures in air and under water. It has recently been synthesized.® 

Mullite refractories can be made from topaz. 
Synthetic spinel watch jewels heated after shaping are apparently 

as satisfactory as synthetic sapphire jewels, quicker to make, and 
cheaper to produce. 

Synthetic sapphire bearings, acid proof and having great hardness, _ 
are finding wide application in industry. There is also a continuing , 
interest in the use of natural sapphire in precision instruments. 

The California (Chatham, San Francisco) method of making syn- 
thetic emerald has been described.* The crystal grows from seed in 
about 10 months. They are now on the market. The German method | 
was described.”® ) : 

There may come on the market in the near future synthetic rutile, | 
supposedly as a cheap substitute for the diamond. These products 
have high dispersion and birefringence. They have a hardness of 6% | 
on Mohs’ scale, and careful polishing is required to eliminate scratch- | 
ing; careful crystallographic orientation in cutting is required. 

A film of fluoride on zircon has recently been detected in some stones 
in the trade. This appears to be a new method to ‘‘doctor”’ gems. The 
film is inert to most acids and to fairly high temperatures. In strong 
caylight or bright artificial light, the coating becomes a dull iridescent. | 

Education and Laboratories——Not only are the universities of 
America enlarging their courses in the study of gems but the City Col- 
lege of New York has this year an evening course in lapidary, said to 
be the sole course of its kind in America. | 

The excellent correspondence courses and resident lectures of the 
Gemological Institute of America (Los Angeles and New York) are 

7 Davey, John C., Mining Magazine, March 1948, pp. 148-152; April 1948, p. 212. | 
8 American Mineralogist, vol. 32, November-December 1947, pp. 680-681. . 
9 Chemical Engineering, vol. 55, No. 2, 1948, p. 174. 
10 Geological Magazine (London), vol. 8, No. 2, 1947, pp. 98-100.
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open to qualified students. Similar institutes exist in England and 
Australia. It and the American Gem Society work together on a 
number of problems. They have decided to substitute “flawless” for 
“perfect” in diamond grading. 

The Diamond Council of America was organized early in 1949 to 
further the study of gemology. Prof. Paul J. Storm of the University 
of Pennsylvania is to conduct the classes. 

The Gem Trade Laboratory, 36 West Forty-seventh Street, New 
' York, was established to furnish identification of gem stones and 

pearls. Dr. A. E. Alexander is director. 
During 1948 the Cincinnati branch of the Gemological Institute of 

America established a laboratory for gem identification under the 
direction of Edward Herschede, Jr. _ | | | 

A Diamond Trading Club similar to the New York Diamond Dealers 
Club was organized in Los Angeles. There are about 40 local members 
and additional members from San Francisco and San Diego. Los 
Angeles is said to be the third largest jewelry manufacturing city in 
the United States and second in retail diamond sales. 

It is stated that over 15,000 veterans of World War II are studying, 
with Government aid, to become jewelers. | 
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GENERAL SUMMARY a . 

NITED STATES mine production of gold in 1948. decreased 5 
U percent compared with 1947, thus reversing the uptrend from 

the low reached in 1945. The 1948 output of 2,014,257 fine 
ounces was only 41 percent of the all-time high of 4,869,949 ounces 
set in 1940. Silver production in 1948 increased for the second | 
successive year, but the output of 38,096,031 fine ounces was far below 
the level prevailing at the beginning of World War II. The gold- 
mining industry had returned to unrestricted operations when War 
Production Board Order L-208 was rescinded, effective July 1, 1945; 
but many mines producing in prewar years did not resume work or 
did so on a restricted scale only. Higher prices for equipment, and 
supplies and higher wages, combined with the difficulties of recruiting 
efficient labor forces, made former operators reluctant to reopen mines 
with narrow prewar profit margins. Continued inflation during 1948, 
with little evidence that inflationary forces soon would be arrested, 
discouraged those who might otherwise have promoted new gold- 
producing enterprises. Moreover, in many instances the years of 
idleness had resulted in deterioration of plants and mine workings 
which required very large capital outlays for rehabilitation. 

The expanding silver production was largely explained by the un- 
precedented peacetime demand for the base metals, particularly lead 
and copper, from the ores of which most United States silver is re- 
covered as a byproduct. In addition, the higher Treasury buying 
price for silver domestically mined after July 1, 1946, continued to 
encourage production expansion. 

California remained in first place as a gold producer, but outputs 
in South Dakota and Utah were very nearly as large. Although each 
of the three States showed a decline from 1947, nevertheless together 

577
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they furnished 58 percent of domestic mine production. California 
output came principally from straight gold mines (both placer and 
lode), South Dakota production came almost entirely from gold ore 
produced at the Homestake mine, and Utah production was recovered 
mainly from copper ore mined in the West Mountain (Bingham) 
district. Idaho continued to be the leading silver producer, followed 
in importance by Utah and Montana. These three States supplied 
69 percent of the domestic output. About one-half of the Idaho 
production was recovered from dry ores, but most of the rest from the 
three States was a byproduct of ores treated principally for base metals. 

| _ The recovery of gold was divided fairly evenly among smelting of 
crude ores and concentrates (only a very small part of which was 
recovered by the direct smelting of ore), placer methods, and amal- | 
gamation-cyanidation mills. Over 85 percent of the domestic silver 
output was recovered by the smelting of concentrates and nearly all 
of the remainder by the direct smelting of ore. | 
_ Outside of the United States, production of gold increased slightly, 

‘more than offsetting the drop in this country and causing a small gain 
for the world as a whole. Both the United States and the remainder 
of the world had greater outputs of silver in 1948 than in 1947 , but 
the over-all rise was only 3 percent. Current gold and silver world- 
production rates are far below prewar averages. 7 a | 

__ Shaft sinking and continued exploratory drilling in the vicinity of 
Odendaalsrus, Orange Free State, 150 miles southwest of Johannes- 
burg, in 1948 brought encouraging results. A large gold field was 
forecast, and a boom of major proportions continued. | : 

_ Owing to restrictions on the international movement of gold and 
| silver and to measures taken by governments to stabilize the exchange 

| value of currencies, gold and silver have lost much of their monetary 
‘significance in recent years. International Monetary Fund policies 
continue to affect the economics of the monetary metals, particularly 
gold. The Fund in its Annual Report,! April 30, 1948, presented the. 
following analysis of the world situation particularly its activities 
concerning gold sales at premium prices and the payment of subsidies 
to producers. a 

The Fund is pledged to the promotion of exchange stability as one of its pri- 
“Mary objectives. The par values of the currencies of all members are expressed 
in terms of gold as a common denominator or in terms of the United States dollar 
of the weight and fineness in effect on July 1, 1944, and variations may only be 
Made in. accordance with the Fund Agreement. The Fund has, accordingly, 
been concerned over external gold transactions at prices in excess of the gold 
values of member currencies. | 

Private gold transactions consummated in United States dollars have been 
reported at various times at prices ranging up to US $50 per fine ounce and 
occasionally reports appear of transactions at even higher premia. International 
gold transactions for which high premia are quoted frequently take place in incon- 
vertible currencies, particularly in countries where confidence in the future value 
of the national currency is lacking or where political conditions are disturbed. 
When a United States dollar price is quoted for such transactions in inconvertible 
currencies, it is merely the figure arrived at by converting the local currency price 
at the official rate of exchange, regardless of the fact that the local currency 
proceeds can only be converted into hard currency through black markets at sub- 
stantial rates of discount. 

1 International Monetary Fund, Annual Report of the Executive Directors for the Fiscal Year ended Apr.30, 1948: Washington, 1948, pp. 39-44.
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On June 18, 1947, the Fund addressed to all members a statement, reproduced 
in full in last year’s Annual Report, in which it deprecated external purchases or 
sales of gold at prices which directly or indirectly produce exchange transactions 

| at depreciated rates. It was the Fund’s view that this practice if not checked 
might become extensive and might as a consequence tend to undermine the 
exchange relationships among the members of the Fund. Moreover, transactions 
of this kind involve a wasteful use of gold since much of the metal goes into private 
hoards rather than into central holdings. In reply to a member’s inquiry, the 
Fund has stated that its opposition to external gold transactions at premium 
prices extends not only to transactions between members of the Fund but also_to_ 
transactions between members and non-members. : 

Some countries, including certain major gold producers, indicated that their 
practices were in accord with the Fund’s policy. Others explained that their 
gold sales had been authorized before the Fund defined its policy but that they 
were ready to change their policy to conform to the Fund’s views. Certain other 
countries revised their regulations in order to meet the Fund’s policy. — : 

Mexico informed the Fund that in compliance with the Fund’s policy it had 
discontinued external sales of gold at premium prices. Canada’s Minister of 
Finance stated that the policy of his Government was to prohibit exports of gold — 
to “free markets” and to refuse to permit exports at prices above parity. Immed- 
lately after the receipt of the Fund’s letter, the United States National Advisory 
Council on International Monetary and Financial Problems announced it was in 
full accord with the Fund’s views. After a public hearing, the United States 
Treasury Department announced that its Provisional Regulations under the Gold 
Reserve Act of 1934 would be amended, effective November 24, 1947, with a 
view to curbing international gold transactions at premium prices in accordance 
with the Fund’s request. The Bank of England advised bullion dealers that the | 
prohibition on transactions at premium prices was extended to cover dealings as 
agents for non-residents. Transactions by London bullion dealers as principals | 
had never been allowed except at prices within 1 per cent of US $35 per fine ounce. 

In spite of the encouraging reaction of members to the Fund’s letter of June 18, 
1947, there is ample room left for greater support of the Fund’s policy. There 
should be more vigorous enforcement of the gold regulations in certain countries, 
especially importing countries. It has been noted that international transactions 
in fabricated gold articles or jewelry with a fine gold content just below the 
minimum legal fineness of monetary gold have assumed increasing importance. 

| Some countries have no legal basis for the effective supervision of trans-shipped 
gold; in most cases trans-shipped or bonded goods attract certain conditions and 
privileges which include freedom from import or export licensing, especially where . 
it can be shown that the commodity is foreign-owned. In other instances, where 
exchange controls place little or no restrictions on gold dealings or shipments, a 
revision of existing gold regulations may be necessary in order that gold may be 
treated as a part of the potential national monetary reserves, rather than as an 
article of trade. Furthermore, some gold transactions at premium prices are 
being conducted. by or through non-member countries or their nationals. 

In order to enable the Fund to consider what further action may be called for, 
a letter has been sent to all members, requesting the text of their laws, decrees, 
and regulations (together with particulars of changes made since June 18, 1947), 
and a statement of the administrative practices they follow regarding international | 
transactions in gold and in articles having a large content of gold, as well as data 
on international movements of gold. 

* * * * * * * 

Countries in balance of payments difficulties have sought ways and means of 
encouraging gold production. After consultation with the Fund, Canada an- 
nounced on December 11, 1947, its intention of instituting a new program to 
stimulate gold production. The Canadian proposal provides for a payment to 
individual gold mines, designed to assist the mines in defraying part of their 
increased costs of production. Thesubsidy payment will be determined by taking 
half of the amount by which the current cost of gold production of any mine 
exceeds $18 an ounce and applying this to the amount by which production in 
the current year exceeds two-thirds of the production in the base year July 1, 
1946, to June 30, 1947. Assistance will be given for a three-year period, effective 
January 1, 1948.
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oo, * * O€ * * * * 
In its general statement the Fund asked member countries to consult with it prior to introducing any new measures to subsidize their gold production. The Fund took the position that a subsidy in the form of a uniform payment per ounce for all or part of the gold produced would constitute an increase in price which would not be permissible if the total price paid by the member for gold were thereby raised to any amount in excess of parity plus the prescribed margin of one quarter of one per cent. The Fund emphasized that other types of subsidy may constitute an increase in the price of gold and that each proposal for subsidy must be examined on its merits with regard to its specific provisions and in the | light of surrounding circumstances. The Fund stated that any subsidy on gold | production, regardless of its form, is inconsistent with * * * the Fund Agreement if it undermines or threatens to undermine exchange stability. The | Fund promised to study and review with its members their gold policies and any proposed changes with a view to determining if they are in accordance with the provisions of the Fund Agreement and conducive to a sound international policy regarding gold. : 

_ In March 1948, the Government of Australia, in conformity with the Fund’s general policy statement, consulted the Fund regarding a proposal to grant temporary assistance to certain gold mines in desert areas in Western Australia which were threatened with abandonment. The measure was designed to enable some marginal and isolated mines to continue operations despite rising costs, so . as to sustain the population of certain communities whose existence is wholly dependent on the gold mining industry. The proposed aid was to be determined for each gold mine individually according to its costs, ore reserves, values, and dependent population, and would not affect the price of gold. The plan was not intended to increase gold production. The measures proposed by Australia were . deemed not to contravene the obligations of members under the Fund Agreement to engage only in gold transactions at prices based on the par values of members’ : currencies and to collaborate with the Fund in promoting exchange stability. | Neither were the measures proposed by Australia considered to violate the policy enunciated by the Fund on December 11, 1947, regarding gold subsidies. 
A 15-percent rise in Canadian gold production in 1948 compared 

with 1947 reflected, at least in part, the stimulating effect of the first 
full year of that country’s recently initiated subsidy program. 

_ The International Monetary Fund prepared a document. ‘“Infor- | mation on Silver as Submitted by Member Countries,”’ which Herbert 
Bratter digested ? in a recently published article. 
Information by countries covering a number of years is presented 

on silver stocks, coinage, coinage debasement, demonetization, inter- 
national movements, and other economic aspects. 

? Bratter, Herbert, Silver as Money: Eng. and Min. J our., vol. 150, No. 1, January 1949, pp. 79-80,



Salient statistics of goldand silver in the United States,! 1939-43 (average) and 1944-48 | 
ger rn a a eS SS SS SSS SS SS a 

1939-43 (average) 1944 1945 1946 1947 1948 

Mine production, fine ounces: 
Gold_.__..._--.-------------- + --- ee -------- 3, 822, 956 998, 394 954, 572 1, 574, 505 2, 109, 186 2, 014, 257 
Silver.._......-.-..-.-------------- eee eee ee 59, 481, 872 34, 473, 540 29, 024, 197 22, 914, 604 35, 823, 563 38, 096, 031 

Ore (dry and siliceous) produced (short tons): 
Gold ore. ...-.---.---------------------------------- 12, 361, 580 | 1, 964, 680 1, 364, 308 2, 395, 500 3, 523, 715 3, 261, 194 
Gold-silver ore..._-.-------------------------- == 1, 065, 162 364, 698 276, 530 389, 681 366, 454 569, 760 
Silver ore.__.__.------------------ eee 1, 056, 654 290, 297 343, 458 209, 626 344, 649 370, 647 

Percentage derived from— 
' Dry and siliceous ores: 

Gold.....---.---- eee eee 54 30 30 40 39 39 
Silver._....-......-.---.----------------- 40 17 24 24 26 27 

Base-metal ores: 
Gold_____.-------.-- +e eee 17 58 51 23 29 31 
Silver_......-.---------------------------------- 60 83 76 75 74 23 =D 

Placers: oO 
Gold....--------------------- 2-22 eee eee 29 12) 19 37 32 30 

_ Silver... 2222. (@) @) @) (2) @) () u 
Net industrial consumption: - 

Gold_._.....-.--.----------------------------+------ $38, 281, 283 $97, 298, 283 $108, 944, 332 $153, 687, 000 $48, 900, 000 $44, 986, 000 B 
i Silver, fine ounces...._-.__._------------.----------- 76, 188, 584 120, 100, 000 126, 300, 000 87, 000, 000 98, 500, 000 105, 289, 000 3 
mports: 

Gold._._....-.-------------------------------------- $1, 944, 828, 106 $113, 836, 359 $93, 718, 050 $532, 961, 768 $2, 079, 588, 406 $1, 981, 175, 178 
E SIV er. ------- on ennnneneeeeeecooonnnenneneneteecces $51, 960, 097 $23, 373, 037 $27, 278, 396 $57, 577, 888 $68, 140, 343 $70, 884, 513 Ga 

xports: . 
Gold_..--..----------------------------------------- $7, 704, 792 $959, 227, 923 $199, 967, 940 $221, 467, 636 $213, 240, 800 $300, 771, 144 SF 
Silver.....--.----------.-------------- ee eee $11, 333, 285 $126, 915, 344 $90, 936, 901 $36, 454, 690 $30, 648, 742 $12, 400,060 ty 

Monetary stocks:? by 
Gold_.....------------------ +--+ eee eee eee ee eee eee ee $20, 619, 000, 000 $20, 065, 000, 000 $20, 529, 000, 000 $22, 754, 000, 000 $24, 244, 000, 000 
Silver, fine ounces..__.-..--.---.--.------~----------|---+--------- =e - 2, 345, 000, 000 2, 005, 000, 000 1, 951, 000, 000 1, 953, 000, 000 1, 952, 000, 000 

Price, average, per fine ounce: 
CC: ae $35.00 $35. 00 $35.00 $35. 00 $35. 00 $35. 00 
Silver........--------------~------------------------- $0. 704+ | $0. 711+ . $0. 711-++ $0. 808 $0. 905 $0. 905 

World production, fine ounces (estimated): 
Gold_.._-_.-.---.------- oe eee eee 37, 500, 000 26, 400, 000 26, 100, 000 27, 500, 000 28, 900, 000 29, 600, 000 
Silver__....-._--.---------- eee 251, 800, 000° 180, 800, 000 156, 800, 000 133, 200, 000 165, 600, 000 171, 000, 000 

ec he nr Un Pen a nf a A Se ss SS SS SPSS SS 

1 Philippine Islands and Puerto Rico excluded. | 
2 Less than 0.5 percent. 
3 Owned by Treasury Department; privately held coinage not included. . .
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, A clarification of Treasury regulations promulgated under the Gold 
Reserve Act of 1934 governing the sale of gold with regard to transac- 

| tions in unprocessed or “natural” gold came late in 1948. The legality 
of domestic trade and holding of ‘“‘natural’’ gold, under section 19 of 
the Provisional Regulations issued under the act, was established in 
these terms: 

Gold in its natural state may be acquired, transported within the United 
States * * * without the necessity of holding a license therefor. 

As a result, much publicity was given to the possibilities of producers 
developing a premium market for their product among hoarders pre- 
ferring gold to currency and speculators anticipating a rising price 

| for the metal. Production that could qualify as “natural” gold suitable 
for trading was limited. Most placer gold was disqualified because of 
amalgamation during recovery—neither amalgam nor sponge gold 
was termed “natural.’’ Some placer gold is recovered without mer- 
curcy, and some operators could recover a “natural’’ gold product 
with a very small change in the washing methods. In addition to 
“natural’’? gold recovered from gravels, a few lode-mine operators | 
found it practicable to recover from their ores free gold that would 
qualify as “natural” gold. _ 

A special canvass was made of 1948 gold producers to determine the 
quantity of ‘natural’ gold sold at premium prices and the total 
amount of the premiums. Most of the respondents reported no such 
sales. Not all those reporting sales were willing to furnish data on 
quantities sold and premiums received. However, “natural” gold 
containing approximately 10,000 fine ounces was reported as reaching 
the premium market, and it was estimated that the total may have 
reached 25,000 fine ounces. Premium prices were variously reported 
up to $43 per fine ounce or possibly a little higher. 

To facilitate the ‘‘natural’’ gold trade, methods were devised for 
packaging and providing acceptable assays of lot finenesses. The use 
of sealed-leather pokes and the casting of predetermined quantities of 
gold dust of known fineness in lucite blocks were reported among 
the methods of preparing suitable hoarding and trading units. At 
least one large New York brokerage firm * dealing in securities and 
commodities developed a standard contract for the sale and delivery 
of gold. Although the sales of natural gold at premium prices were 
very small compared with the total domestic mine output, there . 
was evidence that additional quantities of gold were involved where 
producers were delaying shipments through normal channels to the 
Bureau of the Mint in the hope of participation in the premium market. 

International trade in silver was dominated by the regulations 
of various governments. The United States Treasury continued to 
purchase silver domestically mined after July 1, 1946, at $0.9050505-+ 
per fine ounce, a price substantially above the New York price for 
metal that could not qualify for Treasury acceptance. Import 
duties imposed in India resulted in the Bombay silver market oper- 
ating almost completely on an internal basis. Late in 1948 the 

_ Mexican Government imposed a 15-percent ad valorem tax on 
exports including silver. Other markets also were restricted by 
silver and exchange regulations. The New York market experienced 

3 Bache & Co., Gold Versus Uncertainty: New York, 1948, 8 pp.
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a remarkable degree of stability during 1948, with a range from a 
| high of $0.7775 to a low of $0.7025 per ounce of silver 0.999 fine. 

Silver consumed for coinage, particularly for Mexico, Saudi Arabia, 
Sweden, and the United States, totaled well over 50,000,000 ounces 
in 1948 and was greatly in excess of the quantities returning to the 
world markets from demonitization programs a 

| The Treasury buying price for gold and silver throughout 1948 
continued at $35 and $0.9050505-+ per fine ounce, respectively. The 
price for silver that could not qualify for Treasury purchase fluctuated. 

. The net inflow of gold and silver, reestablished in 1946 after a period 
when war expenditures had depleted the United States holdings, 
increased in volume in 1947 and continued nearly unabated in 1948. 
The gain in gold, which was only 10 percent less in 1948 than in 1947, 
carried the total United States stock to a new all-time high by the 
end of January 1948, exceeding the former high set at the end of 
October 1941. Thereafter the end of each month set a new all-time 
record. | | 

DOMESTIC PRODUCTION — | 

Production of gold and silver in the United States is measured 
| at mines and at refineries. Both measures are tabulated by States 

of origin, but there is a small annual variation between them explained 
largely by time lag. Over a period of years, the deviations are found 
to be negligible. Compared with the mine reports compiled by the 
Bureau of Mines, the refinery reports compiled by the Bureau of the 
Mint in cooperation with the Bureau of Mines for the 44 years, 
1905-48, shows a total excess of gold of 254,197 ounces (a difference 
of 0.17 percent) and a total excess of silver of 15,562,876 ounces 
(a difference of 0.65 percent). | | | i 

Gold and silver produced in the United States, 1905-48, in fine ounces, according 
to mine and mint returns, in terms of recovered metals 

. | Mine | Mint 

Year a 

Gold Silver Gold Silver 

1905-43... 2-22 eee eee eeeeeee----s--------| 141, 727, 251 |2, 252, 464, 669 | 142, 041, 568 | 2, 264, 726, 370 
1944... 8. 998, 394 | 34, 473, 540 1, 022, 238 35, 651, 049 
1945.22 968,062 | 29,024" 197 928,893 | 29, 063, 255 
1946__...--- 22 tt--------------------| 1,874,505 | 22) 914" 604 1, 462, 354 21, 103, 269 
1947-02222 TTI) 109} 185 | 35; 823) 563 | 2) 1657318 | 38, 587, 069 
19482-22222 LTT] hora) 257 | 38}096;031 | 20257480 | 39, 228 468 

Total 1905~48.....-.----.--.-.-.----------| 149, 391, 654 |2, 412, 796, 604 | 149, 645, 851 | 2, 498, 359, 480 

MINE PRODUCTION 

During the war years 1943-45, for the first time on record, over half 
of the domestic gold output was recovered from base-metal ores, but 
in the years since both dry ores and placer gravels exceeded base-metal 
ores in yield of gold. This recovery in gold mining, however, has not 
restored the industry to its prewar level. High wages, difficulties in 
recruiting labor forces, and high prices for equipment and supplies, 
together with an unchanged gold price, retarded recovery. The post-
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war production rate has not yet returned to half of the all-time peak 
established in 1940, and 1948 output compared with that for 1947 
showed a downward trend. 

Silver production, which had declined without interruption from 
1940 to 1946, reversed the trend in 1947 and by 1948 had recovered to 
38,096,031 ounces from the 1946 low of 22,914,604 ounces. An ana- 
lysis of silver production, by ores, shows that almost three-fourths was 
recovered as a byproduct from base-metal ores in both 1947 and 1948. 
Moreover, all of the silver recovered at placers and part of that pro- 
duced from dry ores were byproducts of operations carried on chiefly 
for gold. | 
All tonnage figures used in this report are short tons of 2,000 pounds 

“dry weight”’; that is, they do not include moisture. Figures in cubic 
yards used in measuring material treated in placer operations are 
“‘bank measure”’; that is, the material is measured in the ground before | 
excavation. The weight unit for gold and silver is the troy ounce 
(480 grains). The totals are calculated upon the basis of recovered 

_ and recoverable fine gold and silver shown by assays to be contained 
in ore, bullion, and other material produced. 

Mine production of gold and silver in the United States, in 1948, by months, in 
DO . fine ounces 

. God Silver Gold Silver 

: January... 162,419 | 3, 158,416 || August_..........._......| 199,146 | 3, 267,344 February........-...-----| 148,604 | 3,026, 694 || September................| 212745 | 3190" 608 Mareh.-.....2.....-.-----| 158,363 | 3, 417,750 |] October...-..20.--2-7|—siga’si | 3° 441’ 741 April......-...-2----..-._| 156,626 | 3,445,399 || November_.........| 156/046 | 30207331 May.....--.---2-.......-| 156,140 | 3, 293, 245 || December__..............] 138,531 | 2° 963"150 
Jume___..2 160, 449 3, 123, 798 | July 2222277] 87,287 | 3) 038% 465 Total...............] 2,014,257 | 38, 096, 031 
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FIGURE 1.-~-Mine production of gold in the United States, 1945-48, by months, in terms of recovered gold.
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FIGURE 2.— Mine production of silver in the United States, 1945-48, by months, in terms of recovered silver. 

Mines are grouped into two main classes—placers and lodes. The 
placers are those in which gold and silver as native metals or in natural 
alloy and, in a few placers, platinum are recovered from gravel. 
Except for such small-scale hand methods as those utilizing the gold 
pan, the rocker, or the dry washer, all placer recovery methods employ 
sluice boxes; methods are distinguished by the means used for deliver- 
ing the gravel to the sluices. Those methods where gravel is delivered 
mechanically include bucket-line dredging, dragline dredging, and 
treatment in nonfloating washing plants of gravel delivered by power 
shovel, dragline excavator, truck, slackline scraper, or other mechanical 
means. In the hydraulic method the gravel is mined from the bank 
by a powerful jet of water; in some small-scale hand methods the 
gravel is shoveled into sluices; and in drift operations the gravel is 
mined underground and delivered to sluices at the surface. The lode 
mines are those yielding gold and silver from ore (as distinguished from 
gravel), mainly from underground workings and, in addition to those 
worked chiefly for one or both of the precious metals, include those 
that yield ore mined chiefly for copper, lead, zinc, or other metals but 
contribute the precious metals as byproducts. As far as possible, the 
mine unit used is not the operator but the mining claim or group of 
claims. 7 

PRINCIPAL MINING DISTRICTS AND LEADING MINES 

One of the anomalies of the war economy was the emergence of a 
copper district—West Mountain (Bingham), Utah—as the leading 
gold producer in the United States, surpassing Lawrence County 
(Lead), S. Dak., in 1943, 1944, and 1945. In 1946, however, Law- 
rence County regained the lead, a position held through 1948. Al- 
most half of the domestic mine output was mined in the four leading 
districts in 1948. Included in the first four districts 1s the Yukon 
River Basin, Alaska, with 189,143 ounces. 

883326—50-——38
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The leading silver districts for many years have included many 
more noted for base-metal output than silver yield, and this condition 
was unchanged in 1948. The three leading districts accounted for 
more than half of the total United States output of silver in 1948. 

Mine production of recoverable gold in the United States by districts that produced 
| 10,000 fine ounces or more during any year, 194448, in fine ounces! 

District or region State 1944 1945 1946 1947 | 1948 

Lawrence County _.-..---------| South Dakota____.| 11, 621 55,947 | 312,246 | 407, 192 377, 836 
West Mountain (Bingham)....-| Utah...........-_-| 312,493 | 248,923} 140,877] 384,414 | 332/588 
Folsom.........--.--.------.-..| California.....-_.| 28,789 | 32,851 | 93,718) 102121 | 104, 196 
Grass Valley-Nevada City_.-.--]-----do-_------.... (2) 31, 064 49,033 |] 68, 383 94, 398 
Yuba River__.._----------------|-----d0-~-----_..-- (2) (2) (a (2) (2) 
Cripple Creek...._-.-----------| Colorado_.__.......| 30, 886 28, 524 47, 640 58, 158 53, 569 
Chelan Lake_......-.-.-.-----.-| Washington......|  26,198| 40,207| 32353| 12024] 41,826 
Ajo......................---....| Arizona....-..._.-| 29,020} 24,772 | 33,083 | 30,477| 38,647 
Upper San Miguel__._...-.-...-| Colorado._......__]. 18, 542 17, 779 24, 648 38, 155 38, 188 
Robinson (Ely)_._--------------| Nevada_-.--......| 48,120 45, 063 39, 234 39, 490 37, 453 
Republic._.. .-----------------| Washington......-| 20,479 17, 363 18, 563 22, 590 28, 196 
Yellow Pine__.-----------------} Idaho_.-----__.__- 7, 753 4, 862 10, 842 31, 006 27, 158 
Oroville._._.__-..-..-.----..-..| California___.--...] 9,859| 4217] 17,891 | 22589] 20,800 
Summit Valley (Butte).........] Montana_..._.....| 14, 441 12, 052 6, 882 19, 777 19, 163 . 
Park City Region..........--.-.] Utah_-_-_-_----__-- 15, 149 13, 822 16, 956 17, 052 19, 087 
Warren (Bisbee)...__._-.-_...| Arizona.__........| 38,401] 15,863|  5,680| 20,131 | 19,083 
Snelling__..._--_.-_-_--.----.-.-| California.....___- 5 (2) 3, 732 (2) (2) 
California (Leadville)....-...---| Colorado...---.---} 20, 149 15, 706 10, 749 (2) — (2) 
Bullion__......-. ...-.-.-.--...}| Nevada_._..-.--__|------_----}--_ 12, 473 17, 058 16, 676 
Cosumnes River___.....-.-......| California.........].-..------ 389 (2) 10, 691 13, 956 
Animas....-----.__...._-.-.....| Golorado..._--...| . 28,450 | 21,870 | 15,905| 18,496 | 13,498 
La Grange__..._....._.-.-_-._..| California. ....___- 5, 018 7,544] ° (2) (2) (2) | 
Boise Basin........._..-...-_..-] Idaho_-._.--..-.-- 426 1,858 | =7, 758 7, 894 11, 732 
Comstock_....--...----..-------| Nevada... -.....- 3, 655 - 661 5, 419 5, 028 11, 591 

. Verde (Jerome)__.......--------| Arizona_...._.-~-- 8, 620 8, 602 8, 132 6, 931 11, 374 
: Big Bug___.....................|....-do.__.........| 5,409] 8395] 8629| 9,720] 11,058 

Mintic..... .........-....-.....| Utah....-.......-| 114,417] 14,536 | 17,799 | .15,385 | 11,007 
Pioneer (Superior)......-..-..--} Arizona.--.-...--- 6, 630 5, 007 7, 260 9, 339 10, 054 
Fairplay_..........-.--...----.--| Colorado..-..-._-- 2 7, 338 (2) (2) 8, 489 
Sheepeater__..-.................| Montana_.__.._._- 7, 148 7, 812 9, 822 10, 140 6,498 — 
Klamath River.........--------| California....-._-- 3, 256 (2) 5, 853 11, 295 5, 0383 
Camanche..._.--__...---.-----.|-----d0.----------- (?) (2) 13, 933 9, 229 @) 
Manhattan_........_...........| Nevada__...._-_-- 7, 689 9, 870 13, 478 1, 618 _ 182 
Potosi....-........-.-......._|-----d0__.--.| 10, 752 17 |---| 

1 Exclusive of Alaska. | 
2 Bureau of Mines not at liberty to publish figure. 

Of the 25 leading gold-producing mines, 9 were lode gold mines, 5 
were placers worked by bucket-line dredges, 4 were copper mines, 2 . 
were lead-zinc mines, 1 was a copper-zinc mine, and 1 was a gold- 
antimony mine; 3 produced more than 1 type of ore. The 3 leading 
mines contributed 39 percent of the total gold produced in the United 
States in 1948 and the 25 on the list, 69 percent. 

Only 3 of the 25 leading silver-producing mines depended exclusively 
on silver ore; ores valuable chiefly for copper, lead, zinc, and gold 
supplied most of the silver production. The 8 leading mines each 
producing over 1,000,000 ounces of silver in 1948 contributed 49 
percent of the United States total. The list of 25 mines accounted for 
over two-thirds of the United States output. As several operators 
worked more than one of the leading silver mines as well as smaller 
producers, the output of silver by companies was substantially more 
concentrated than by mines.
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Mine production of recoverable silver in the United States by districts and regions 
that produced 200,000 fine ounces or more during any year, 1944-48, in 

: fine ounces . | 

District or region State 1944 1945 1946 1947 1948 

Coeur d’Alene Region._____._| Idaho____.._..._| 8, 669,371 | 7, 115, 646 | 5, 655, 672 | 9, 234, 906 |10, 598, 338 
Summit Valley (Butte).._._..| Montana__._..__| 5, 955, 608 |" 4, 936,770 | 2,417,422 | 5,251,095 | 6,099, 790 
West Mountain (Bingham) -_..}| Utah_...____..__] 4, 671, 478 | 3,628, 229 | 2,030,182 | 4,816,611 | 4, 694, 674 , 
Park City Region___.____...__|_---.do.._.....-.--| 1, 429, 650 | 1,033, 830 | 1,009, 422 | 1, 352, 748 | 1, 703, 864 
Warren (Bisbee)_.-.........-_| Arizona_...-..--] 1,550,506 | 963,180 | 721,135 | 1,522,558 | 1,432,172 
Tintie._....-------------.-..-| Utah_.___...._-.] 1,070, 214 | 1, 086, 435 619, 724 | 1,076, 726 | 1, 123, 460 
Pioche.......--.-----.--..----] Nevada__...-..-| 444,309 | 350,259 | 403,358| 426,229] 684,321 
Copper Mountain (Morenci)_| Arizona._.._....| 281, 153 345, 863 265, 151 540, 232 605, 153 
Upper San Miguel___._.......| Colorado_-_._._.- 169, 650 274, 559 355, 604 392, 540 526, 742 
Ajo_...-.-.-------------------| AYizona_...-.-.-| 319,320 | 285,719 | 390,401 | 353,789 | 455,411 Oo 
Big Bug_....---.------...--__]-..--do__..-...---| 229,490 | 320,559 | 338,062} 386,452 | 425,079 
Animas. .....-----------..-...| Colorado__._.__- 228, 015 301, 957 339, 088 362, 888 417, 887 
Red Cliff.._........-..--.----].---.do._-._------| 184,211 49,171 57,353 | 233,351 | 416,032 , 
Verde (Jerome). .......-......| Arizona___....-- 589, 538 475, 290 418, 578 367, 778 408, 669 
Coso (Darwin)....-...---..-..] California____... 252, 900 575, 069 871,091 | 1,093, 709 393, 761 
Rush Valley.....-----------._] Utah_._........- (2) (1) (1) (2) (1) 
Pioneer (Superior)---.--......| Arizona__.......| 386, 429 251, 062 243, 667 314, 126 308, 448 
Creede_._...---.--------.-----] Colorado_...-..-| 518, 161 433, 177 355, 110 317, 712 297, 926 
Ten Mile.........------.--.--|-.---do..-....----| 47, 385 67, 223 88,995 | 106,481 | 271, 944 
Warm Springs.............-..] Idaho__---......| 618,947 | 460,357 | 418,599 | 427,242 | 266,226 . 
Yellow Pine..._............-_].-.--do--...------| 117, 156 42, 909 78,094 | 255,043 | 236,031 
Virginia City._._..._...........] Montana________ 16, 020 86, 175 236, 318 96, 515 225, 784 
California (Leadville)_........| Colorado_......-| 496, 634 417, 427 332, 024 (1) (4) 
Harshaw....---.--------.----.| Arizona__...-..- 176, 438 144, 841 105, 672 168, 800 210, 533 
Central__...-...--.-----.-....]| New Mexico_..-| 216, 554 (4) GQ) 167,538 |; = (4) 
Bayhorse.._.........--..----.| Idaho._........-} 270, 644 200, 631 84, 052 204, 264 166, 246 
Robinson (Ely)....--..-----..] Nevada_..------ 213, 663 199, 970 151, 548 161, 806 144, 015 
Flint Creek_._..........-----.| Montana_......-| 249,141 | | 208, 260 10, 255 173, 716 31, 858 

1 Bureau of Mines not at liberty to publish figure,
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Twenty-five leading gold-producing mines in the United States in 1948, in order of output 8 

i 

Rank Mine District State Operator Source of gold 

1 | Homestake................-_..._.-_....| Whitewood_____.____...___..-..-.| South Dakota.........| Homestake Mining Co_-_......--..----.| Gold ore. 
2| Utah Copper. _.__._.----.--------------| West Mountain (Bingham) .__.....| Utah_.__......-.------| Kennecott Copper Corp-.-.-..-...--...----| Copper ore. 
3 | Fairbanks Unit.........._._._...--.---.| Fairbanks__...._..................| Alaska___.__...........| U.S. Smelting, Refining & Mining Co-...| Dredge. 
4 | Natomas_.__.__.....-_--.----.----------| Folsom__......-.--.-....----------| California_............] Natomas Co_...-.--.-..--.-..---------- Do. 
5 | Yuba Unit....__............__...___._.._]| Yuba River__....-...-_...--_.-.-.]-.--.do__..........._...| Yuba Consolidated Gold Fields_----.--- Do. 
6 | New Bunswick-Idaho-Maryland..._....| Grass Valley-Nevada City_........]--.-.do.............----| Idaho Maryland Mines Corp-_-_..--------| Gold ore. . 
7 | Empire-Star group____.--.--------------|-----dO___...--...------------------|-----d0.....-.-.--------| Empire Star Mines, Ltd_--.....---..---| Do. 
8 | Holden._................--.............| Chelan Lake_______.-__.-_.-.-.--.| Washington_..........| Howe Sound Co__...-..-_.-.-.--...--..-| Zine-copper ore. i 
9 | New Cornelia.__..............._-------.| AJo___...-..-_----.-_.-----.--.-.---| Arizona...............| Phelps Dodge Corp--_-_._-.-.-----------| Copper ore. 

10 | Smuggler Union, etc...........-..-----.| Upper San Miguel....-...-..--..-| Colorado_.-..-..-...--} Telluride Mines, Inc.-.....-....--.-----] Gold ore. D 
11 | Yellow Pine..._........................| Yellow Pine_.._..___._............] Idaho____...__...__...]| Bradley Mining Co.._..................| Gold-antimony ore. by 
12 | Ruth and Copper Flat............-.--..| Robinson (Ely)............-.--.--| Nevada_.--...---..---| Kennecott Copper Corp__......-..-----.| Copper ore. bg 
13 | Knob Hill_......_.___._..-...-------_-.| Republie_.._......................| Washington__.........| Knob Hill Mines, Inc__.-_.-.-..-.------| Gold ore. i 
14 | Capital Dredge..............-.---------| Folsom____.-._--__---.------------| California__...........| Capital Dredging Co__..........-......-| Dredge. i= 
15 | United States and Lark__.__........_._.| West Mountain (Bingham) -._.._._]| Utah____..._...._._...| U. 8. Smelting, Refining & Mining Co-- Gold-silver, lead, silver, TW 

zinc-lead ores. 
16 | Copper Queen__........----------------| Warren (Bisbee) .......-....-.--.-| Arizona.......-....---| Phelps Dodge Corp-_.-.-..-.-..-.------| Copper, zinc-lead ores. ret 
17 | Cresson__.........----------------------| Cripple Creek_._........_...__-..--| Colorado....--....---- Crosson Consolidated Gold Mining & | Gold ore. ES 

illing Co. 
18 | Butte Mines._..........-------------.--| Summit Valley (Butte) -_.--._....| Montana..............]| Anaconda Copper Mining Co-__.........; Copper, zine-lead ores. es 
19 | Goldacres.............._.---------------| Bullion____..._-__._-..2...--..--....| Nevada_..._..........| Consolidated Goldacres Co. and London | Gold ore. w 

Extension Mining Co. 2 
20 | Park Galena and Mayflower.._.......--.| Park City_................-.....-.] Utah__.._...-._...-...| New Park Mining Co_....---.-.-----.--.| Zine-lead ore. Oo 
21 | Portland, Vindication, etc_..............| Cripple Creek.._......-.-.--------| Colorado__-......-....| United Gold Mines Co. -_._......_....-..| Gold ore. A 
22 | Butte Unit.____..........__..-_-_-------| Oroville..__...-__.._.....--.--_-.-| California_............| Yuba Consolidated Gold Fields_._.......| Dredge. 
23 | Resurrection, etc......-.----------------| California (Leadville) ...........--; Colorado..-.--.-------| Resurrection Mining Co__._........-.---| Zinc-lead ore. bt 
24 | Ajax, etc_.....-..-.-----.------------.--| Cripple Creek_.._..-.--_----------]-----d0_._-.---------.--| Golden Cycle Corp___...-...------------| Gold ore. CO: 
25 | Consolidated Coppermines group.---...| Robinson (Ely).._......-.--...---| Nevada__...........-.| Consolidated Coppermines Corp-.--.----| Copper ore. , 

ener sc cc SS SS SSS SSS SE SSS SSS SSS SS SS See 
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Twenty-five leading silver-producing mines in the United States in 1948, in order of output 

Rank Mine District State . Operator Source of silver 

1 | Butte Mines...._-...--.-....-..-.---.--| Summit Valley (Butte)_..........| Montana_._...........] Anaconda Copper Minimg Co___....-.--| Copper, zinc-lead ores. 
2; Sunshine._-_..-._.---.-......_._..._-.-.| Evolution...._.._...............----] Idaho__........._....-| Sunshine Mining Co______.._-....------| Silver ore. a 
3 | Utah Copper. .__.-...-.....---.-...-...| West Mountain (Bingham).......]| Utah./_........_...---| Kenmecott Copper Corp_....---.---..---| Copper ore. . 
4 |} United States & Lark._._.._._....-_____]_----do_--_-..____..___._-___-.2.--]-----d0.__._____...___.| U. 8. Smelting, Refining & Mining Co..- Gold-silver, lead, silver, 

zinc-lead ores. . 
5 | Bunker Hill & Sullivan.....____....-___| Yreka____......___...._._._....._.| Idaho.___......_......| Bunker Hill & Sullivan Mining & Con- | Zinc-lead, lead ores. 

. centrating Co. 
6 | Polaris__.-.....--.-.---__...-..--.-.----| Evolution..._.-...............-...|-----do.__.....-.....-.| Sunshine Mining Co____...._.-.-.------| Silver ore. 
7 | Copper Queen............._._._..--....| Warren (Bisbee).._..._._._.......| Arizona._._..._.......| Phelps Dodge Corp.._............-.----| Copper, lead, zinc-lead, 

, gold-silver ores. . 
8 | St. Germain & Purim-.__.1-___._-.-.--] E:volution.___.-.--..-.............| Idaho_.__.._..........| Silver Dollar Mining Co.-_.....-...----| Silver ore. | 
9 | Chief, Gemini, etce..._..........._....._| Tintie.....-.-..222222222_......]| Utah_.__._......._....| Chief Comsolidated Mining Co____..-.--| Silver, lead, zinc-lead ores. 6 

10 | Morenci_--_._..-.-_-.._..-.-.-.-.---.--] Copper Mountain.__..............| Arizona__.............| Phelps Dodge Corp-._.------.----------| Copper ore. | CO | 
11 | Silver King..__...-.....--....__..-_..._| Park City__._.___...__.._______.._] Utah.._____.._______._] Silver King Coalition Mines Co__.._...-| Silver, lead, zinc-lead ores. [+ 
12 | Page..---_--..-...-.-.-2-_--.---_---_..--] Yreka_..-.-...._..._.__-...._....| Idaho..___._.__..._...] Federal Mining & Smeltimg Co__...-_-.| Zinc-lead ore. tt: 
13 | Park Utah_.__..__.._..-..__-..-__-_..__| Park City_..__..-..-..._.._..___..| Utah___________._..__.| Park Utah Consolidated Minimg Co- - -- Do. 
14 | New Cornelia__..........-..-.-.-.....-.| Ajo---..-.--....._.._..............| Arizona___..._____.___| Phelps Dedge Corp............_-_-..---] Copper ore. > 
15 | Iron King...._....-__....__....._-.._..-.| Big Bug__._-_.__.22-.__-_ _-____|_.---do__-________.._-.| Shattuck Denn Mining Corp.-_-_..._..--| Zinc-lead ore. Z, 
16 | Eagle._.......-_..-_-_._..__.._.____.._.] Red Cliff... ......_.._________| Colorado..._.___....-.]| New Jersey Zine Co. (Empire Zinc | Gold-silver, copper, zine & 

. Division). ores. 
17 | Pioche group.-_..-._---..-....---.------| Pioche..--..--..-.---...----------| Nevada_.___.._....-.--| Combined Metals Reduction Co-._....--| Zinc, zinc-lead ores. Oe ; 
18 | United Verde.............._.._.__._._..| Werde (Jerome)...._...._____.....| Arizona_......._.__...| Phelps Dodge Corp. ________..........--| Copper, zince-copper ores. wa 
19 | Darwin group_._.-_._-..._...__-.-_-.--]| Coso (Darwin)___..__....__.._____] California__.._._......| Anacomda Copper Mining Co___..._..--| Zinc-lead, lead ores. < 
20 | Park Galena & Mayflower_...-.-.-...--] Park City_...-...--.-.---.--------| Utah____..-.._....-.--| New Park Mining Co-_._..-...-.-.------| Zine-lead ore. tc 
21 | Osburn tailings........._.___...........] Evolution___-.._..--_-.___-__-_.__._.] Idaho _-._.._._........| Hecla,. Mining Co. & Zanetti Bros_..._--| Zinc-lead old tailings. oy 
22 | Emma.....-._-.__-.....-_..-...__._..-.| Summit Valley (Butte) .______....] Montana__...._____...| Anaconda. Copper Mining Co_______._--| Zine-lead ore. 
23 | Treasury Tunnel Mines__-_............| Upper San Miguel.__...........__| Colorado..._._..___...| Idarade Mining Co.._..............._--| Zine-lead-copper ore. 
24 | Sherman........-.._-....._.-.........--]| Lelande__...__-__....._.....___...| Idaho.__-...._._...._.| Day Mimes, Ine.__............._......--| Lead ore. 
25 | Magma..____._-...-.-_._............._..| Pioneer (Superior) _..._-.._......__| Arizona.__..._.___....| Magma Copper Co._.._.._..___..__._--| Copper ore. a 
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Mine production of recoverable gold in the United States, 1938-48, with production of maximum year, and cumulative production from oS 
earliest record to end of 1948, by States, in fine ounces oO 
S
p
 

Maximum ‘ Total 

production ! Production by years - | production 

ee SE from earli- 
est record to 

Year |Quantity| 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 end of 1948 

Western States and Alaska: . 
Alaska..._-------.---------| 1906 {1,066,030 | 664, 973 676,737 | 755,970 | 695,467 | 487, 621 99, 583 49, 296 68,117 | 226, 781 279,988 | 248, 395 26, 611, 811 

Arizona_...----------------| 1937 332,694 | 305,043 | 316, 453 294,807 | 315,392 | 253,651 171, 810 112, 162 77, 223 79, 024 95, 860 109, 487 11, 073, 506 

California.............-----| 1852 |8, 932,631 |1,311, 129 |1, 435, 264 |1, 455, 671 {1,408,793 | 847,997 | 148,328 | 117,373 | 147,938 | 356,824 | 431,415 | 421,478 | 102, 734, 107. 

Colorado.......-.----------| 1900 [1,391,364 | 367,468 | 366,852 | 367,336 | 380,029 | 268, 627 137, 558 111, 455 100, 935 142, 613 168, 279 154, 802 | 39,381,024 

Idaho.__.-.-------.-.-------| 1871 212, 850 103, 513 116, 662 146, 480 149, 816 95, 020 30, 808 25, 008 17, 780 42, 975 64, 982 58, 454 7, 964, 185 5 

Montana.._--.------------| 1865 870, 750 | 203,313 264, 173 272,602 | 246, 475 146, 892 59, 586 50, 021 44, 597 70, 507 90, 124 73, 091 17, 215, 336 2 

Nevada...-----------------| 1910 913,265 | 296,434 | 361,518 | 383,933 | 366,403 | 295,112 | 144,442; 119,056 92, 265 90, 680 89,063 | 111,532} 25,717,596 by 

New Mexico...-..--.------| 1915 70, 681 43, 050 36, 979 35, 943 27,845 | 11,961 5, 563 6, 918 5, 604 4,009 3, 146 3, 414 2, 189, 395 ky 

Oregon__.-.---------------| 1940 113, 402 81, 729 93, 372 113, 402 96, 565 46, 233 1, 097 1,369 | . 4,467 17, 598 18, 979 14, 611 5, 725, 142 > 

South Dakota.....-.-.-----| 1939 618, 536 594, 847 618, 5386 586, 662 | 600, 637 522, 098 106, 444 11, 621 55,948 | 312, 247 407,194 | 377,850 21,831,345 

TexasS__....----------------}| 1929 1, 279 439 324 312 306 236 4 |_____._._]---------- 9 45 57 8,392 th 

Utah___-_----_---_---------} 1947 421,662 | 200,630 | 277,751 | 355,494 |. 356, 501 391,544 | 390,470 | 344,223 | 279,979 178, 533 421,662 | 368, 422 11, 433, 062 

Washington___---.-------.| 1939 90, 420 74, 175 90, 420 82, 136 84, 176 75, 396 65, 244 47, 277 57, 860 51, 168 34, 965 70, 075 2,283,710 

Wyoming..._--------------}| 1869 7, 498 798 583 740 478 23 |.--------- 20 2 105 - 1, 486 115 79, 642 BS 

Total............--.----.|.-------|----------|4, 247, 541 |4, 655, 624 |4, 851, 488 |4, 728, 883 |3, 442, 411 |1,360, 937 | 995,799 | 952,715 |1, 578,073 |2, 107,188 |2,011, 778 | 274, 248, 253 - 

West Central States: Missouri.| 1900 33 |_.....---_|_----.----|--.-------|----------|---------- |---| |---| ------- |---| 33 S 

States east of the Mississippi: A 
Alabama....-..------------] 19386 4, 726 41 3 5 30 1 |_-iie eee |e eee 5 1 |i.--------|---------- 49, 495 

Georgia_.._.-.-------------| 1882 12, 094 872 _ 670 961 311 30 12 § |.---.-.---| 21 76 19 870,642 =m 

Indiana_._..-.-------------| @ (4) |__------- 4 5 j__-----.--|-_--------|----------]----------]----------]-------- ++ |---|] ee (3) © 

Maryland_-_--.-..---------| 1937 1, 040 855 71 |__...----.|----------]---------- |---| |---| - |---| --- 6,102 = 

Michigan.._..--.----------| 1890 4,354 |__..._---.].----.----|----------]----------|----------|----------|----------|----------|----------|----------]---------- 33,297 

North Carolina....-...----| 1887 10, 884 1, 878 495 1, 943 3, 244 4,077 131 Q1 |______----|----------|----------|----------} 1, 164, 588 . 

Pennsylvania......--------| 1942 2, 499 1, 422 1, 815 1, 840 2, 422 2, 499 2, 218 2,115 1, 588 1, 150 1, 518 2, 200 4 29, 002 

South Carolina._..-.------| 1941 15, 508 11, 681 18, 833 13, 076 15, 508 7, 824 147 |.-.--.-_--]_-------- |_--..-._--|----------]---------- 318, 801 

Tennessee..__..------------} 1930 696 236 163 173 227 159 303 222 148 95 303 156 21, 424 

Vermont...---.------------| 1946 165 |......----|----------|..---------]----------]---------- 17 100 104 165 100 104 5 623 

Virginia. __..-.------------]| 1938 2, 943 2, 943 364 458 240 109 50 132 12 j|___--- i |_---------]---------- 167, 558 

Total__...--..-.-.-------|--------|----------| 19, 928 17, 418 18, 461 21, 982 14, 699 2, 878 2, 595 1, 857 1, 432 1, 997 2,479 2, 661, 532 

Grand total.........-.---|_--.----|_---------|4, 267, 469 |4, 673, 042 |4, 849, 949 |4, 750, 865 |3, 457, 110 |1, 363,815 | 998,394 | 954,572 |1, 574,505 |2, 109,185 |2,014, 257 | 276, 909, 818 

a
 

ae 

1 For Central and Eastern States figures are peaks since 1880, except Pennsylvania 8 Small; figure not available. 
and Vermont, for which the figures are peaks since 1905, For Alaska, Nevada, and 4 1908-48 only. 
Oregon figures are likewise peaks since 1880 only. § 1905-48 only. 

2 Figure not available. . .



Mine production of recoverable silver in the United States, 1988-48, with production of maximum year, and cumulative production from 
earliest record to end of 1948, by States, in fine ounces | 

Maximum . . 1 Total 

; Z _| from earli- 
- est record to 

Year | Quantity| 1938 | 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 end of 1948 

Western States and Alaska: 
Alaska_.............-...---] 1916 | 1,379,171] 479,853} 201,054] 191,679} 191,522/ 119,704) 42,788] 13, 362 9,983} 41,793} 66,150} 67, 341] +19, 923, 789 
Arizona..-............-_.| 1937 | 9,422, 552) 7, 479, 153] 7, 824, 004! 7,075, 215) 7, 498, 260| 7, 064, 467| 5, 713, 889] 4, 394, 039) 3, 558, 216] 3, 268, 765} 4, 569, 084! 4, 837, 740) 302, 094, 238 
California_._................] 1924 | 3, 6209, 223} 2, 590, 804] 2, 599, 139] 2, 359, 776 2, 154, 188] 1, 450,440] 609,075} 778,936] 986, 798) 1, 342,651) 1,597,442) 724,771) 110, 522, 301 
Colorado.........---.--..| 1893 |25, 838, 600} 7, 932, 095] 8, 496, 488] 9, 710, 709; 7, 301, 697| 3, 096, 211] 2, 664, 142} 2, 248, 830] 2, 226, 780} 2, 240, 151] 2, 557, 653] 3, 011,011] 735, 995, 342 
Idaho__.-..-.....---.--.---| 1987 ]19, 587, 766/18, 993, 676/17, 222, 370}17, 552, 240/16, 672, 410|14, 644, 890|11, 700, 180] 9, 931, 614] 8, 142, 667] 6, 491, 104/10, 345, 779/11, 448, 875| 542, 280, 066 
Montana...........--.----] 1892 |19, 038, 800] 6, 403, 962] 9, 087, 571|12, 361, 050; 12, 386, 925/11, 188, 118] 8, 450, 370] 7, 093, 215| 5, 942, 070| 3, 278, 140] 6, 326, 190] 6, 930, 716] 762, 406,729 
Nevada.....-...-.--.....| 1913 |16, 090, 083] 4, 355, 471| 4, 316, 029] 5, 175, 928] 5, 830, 238] 3, 723, 435| 1, 620, 280] 1, 259, 636] 1, 043, 380] 1, 250, 651| 1, 377, 579] 1, 790, 020] 592, 771, 311 
New Mexico._._...--....| 1885 | 2,343, 800] 1, 229, 860] 1, 400, 878] 1, 407, 889] 1,328,317] 676,170} 463,583) 535,275} 465,127} 338, 000 515, 833 537, 674, 68, 808,238 ¢¢ 
Oregon_._......-.----------| 1941 276, 158 100, 507 105, 388 219, 112 276, 158 87, 376 10, 523 20, 243 10, 461 6, 927 30, 379 13, 596 5, 269, 287 © 
South Dakota._._......._-.-] 1900 536, 200 162, 295 167, 584 175, 514 170, 771 186, 937 35, 886 5, 445 26, 564 86, 901 111, 684} 94, 693 9, 894,386 Et 
Texas......_...-...-.-.----| 1938 | 1,433, 008] 1, 433, 008! 1, 341, 945] 1,326,150] 1,096,027] 672, 781 10, 284 5,355} 23,265) 42,922) 20, 547 3,065} 33,291,975 & 
Utah___._-.__.---......__..] 1925 [21, 276, 689} 9, 682, 732)10, 758, 657/12, 172, 299/11, 395, 485/10, 574, 955| 9, 479, 340] 7, 593, 075] 6, 106, 545] 4, 118, 453] 7, 780, 032) 8, 045, 329] 734, 997, 880 
Washington_............--| 1902 721, 450| 380,938] 442,063; 365,175} 402,030] 369,038] 370,440) 321,608] 281,444!  264,453| 293,736] 375,831) 13,499,440 > 
Wyoming........-..---_--.| 1901 21, 400 328 75 114 94 52]... 3 31| 26 95 1 74, 798 Z 

Total_......--..---....--|--------|----------|61, 224, 682/63, 963, 245/70, 092, 800/66, 704, 122/53, 854, 574/41, 170, 780/34, 200, 636/28, 823, 331]22, 765, 937|35, 592, 183/37, 880, 673|3,931,829,780 tn 

West Central States: Missouri.| 1938 292,000} 292,000} 213,400) 147,306) 169, 027 69,106; 111, 285 92, 243 94, 822 69, 401 93,600) 114,187} 4,369,784 | C 

States east of the Mississippi: . by 
Alabama...................| 1936 869 4}. ee 3 3)-.-------|------ eee] eee 1|_-.-- --o-]e eee fee eee 5,239 
Georgia.......--.---.----.-| 1904 1, 500 71 58 630 38) 7|----------|----------]----------|---------- 13 3 10, 963 
Illinois...--..---.--..-.--..| 1924 8, 891 576 675 4, 766 8, 138 - 104 2, 158 2, 437 2, 198 2, 302 1, 790 4, 047 143, 179 
Maryland____.....---.__-- 1917 1, 092 24 2|_...------]----.-----}--.------ |---| nee] fee] eee fee eee ee 2,595 
Michigan_._____._..-_--.] 1916 716, 640 938, 634; 101,878 88, 657 60, 796 61, 674 48,479 54, 218 21, 863|_...._---- 3, 089|......-_..| 10, 256, 112 
New York..___._---__..-| 1987 41, 500 37,200; * 37,250 35, 720 37, 734 40, 012 38, 004 25, 238 14, 271 15, 786 22, 409 18, 788 430, 319 
North Carolina......_._._.] 1906 30, 769 5, 500 3, 961 6, 480 7, 439 8, 259 7, 169 1, 461)... Jee eee 357, 223 
Pennsylvania_._...........| 1942 15, 501 9, 360 13, 558 13,064; 15,016 15, 501 13, 095 13, 545 10, 484 7, 887 9, 863 13, 731 205, 148 
South Carolina............] 1940 8, 047 3, 951 5, 480 8, 047 6, 525 5, 064 135|___...-- 2 ]---.2- ee |e eee} ee 35, 325 
Tennessee._........---.-...| 1920 110, 719 38, 333 31, 994 38, 610 39, 161 34, 671 52, 058 45, 907 35, 391 18, 016 79, 147 39, 692} 3, 157, 189 
Vermont......--.---------- 1946 35, 275|..--...-.-|-.--------]--.------_|----_-----|---------- 2, 721 18, 862 20, 586) 35, 275 21, 469 24, 910 ‘2 150, 431 
Virginia.....-.............| 1944 18, 993 502 1, 780 271 135 1, 793 14, 947 18, 993 1, 300}_---.--_--.]-------_.-|-------.-- 79, 389: 

Total__.....--..----.-.-.|--------]---- ee 189, 155 196, 636 196, 248 174, 985 167,.085 178, 761| 180, 661 106, 044 79, 266; 1387, 780 101,171] 14, 833, 112 

Grand total_.........-...|--...---]_--.___-..]61, 705, 837 (S4, 373, 28170, 436, 354/07, 048, 134/54, 090, 76541, 460, 826 34, 473, 540 29, 024, 197 \7 914, 604/35, 823, 563,38, 096, 031 |3,951,032,676 

rr rrr a a PP SSS SS a ge ae Ss AOD 

1 States east of the Mississippi figures are peaks since 1896, except New York and Pennsylvania which are peaks since 1905. The Illinois figure is the peak since 1907. Alaska, (Gt 
California, Nevada, and Oregon are peaks since 1880. co 

2 Includes a small quantity by New Hampshire. . boi
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ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF RECOVERY _ 

The following tables give details of classes of ore, metal yield in fine 
ounces of gold and silver to the ton, and gold and silver output by 
classes of ore and by methods of recovery, embracing all ores that 
yielded gold and silver in the United States in 1948. These tables 
were compiled from the individual State chapters in this volume, in 
which more detailed data are presented. — 

The classification originally adopted in 1905 on the basis of smelter | 
terminology, smelter settlement contracts, and metal recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in metallurgy and the lowering of 
the grade of complex ores treated. ‘The copper ores include those 
smelting ores that contain 2.5 percent dry assay or more of copper (or 
less than this percentage if no other metal is present); or those ores 
concentrated chiefly for their copper content. ‘The lead ores are those 
that contain 5 percent dry assay (minimum lead smelting charge 
requires 7.5 to 8.5 percent wet assay) or more of lead, irrespective of | 

| precious-metal content; and ore that carries any grade of lead exclu- 
sively is called.a lead ore. Zinc smelting ores (chiefly oxides) had 
ranged from 16 to 45 percent zinc, but with the development of slag 
fuming, which permits some oxidized ore in the charge and with high 
zinc prices, the minimum has declined to as low as 5 percent recover- 
able zinc; zinc concentrating ores include any grade of zinc ore. that 
makes marketable zinc concentrate, irrespective of precious-metal 
content. ‘The mixed ores are combinations of those enumerated. 

Ore produced in the United States and average recovery, in fine ounces, of gold 
and silver per ton in 1948 ! 

Gold ore Gold-silver ore Silver ore 

Average Average Average 
State ounces per ounces per ounces per 

Short tons ton Short tons ton Short tons ton 

Gold | Silver Gold} Silver Gold | Silver 

Western States and 
Alaska: Alaska......----.--- 1,715 2.828| 0. 731|....-..----|------|-------- g0|._.__| 58.000 

Arizona..........-..| 13,117] .421] 1.697] 15, 265 0.050) 2. 503 27, 708| 0.022] 9.089 
California...........| 402,860] :332| 1154} 16,680] 041! 2.745 4,687| 1022) 5.445 
Colorado......-.--..|  430,178| 1199} © 1443| 215,023) .078| 2. 814 38, 842| 009; 10.941 
Tdaho.......--..--..| 672,681] :047| =. 372 6| .500| 13.393) 149,691} .001] 38.319 
Montana...-.......| 156,206 1148; .383| 32,200] 181) 8.814 28,752| :015| 6.612 
Nevada._......-...-| 800,213} [094| 147/165, 369} 079} 2. 504 32,972} 1018] 11.245 
New Mexico._--___- 662| 1279 2. 654 33| 1545] 22. 000 735| .008| 16. 600 
Oregon __----------- 3,019; .684) 3.475 100; .240) 4.490)_.-.-.--_---j------]-------- 
South Dakota-—----) 1,008,859] +876) 008) .-—-—-—----}eo-n--fovwvavnefooencecoc| cose] core 
@XAS_._._.---------]--_-------_|--.---}------~-]-----------]------|--------]------------|------|-------- 

Utah.......-------- 4, 949| 1.149] 2°498| 125, 084) 061) 2. 616 85,679| .023| 5.049 
Washington_-......| 70,742} 1399] 2.525|____....-_[------|----- 1,501|....-.[ 3,115 
Wyoming----------- 867} .125 .013}____..-----].-----]--------]------------]------|-------- 

Total.....--------} 3,261,158, .229,  .293| 569,760} .079| 3.011] 370,647) .012) 20.109 
States east of the Mis- 

sissippi. ..------------ 36} . 528 .083}.__--_--___]_-----]--------|------------]------|-------- 

Total.......------| 3,261,194) 220] .293/ 569,760) .070] 8.011] 370, 647/012) 20.109 

See footnotes at end of table.
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Ore produced in the United States and average recovery, in fine ounces, of gold 
. and silver per ton in 1948 1—Continued 

| Copper ore Lead ore _ Lead-copper ore 

Average Average Average 
State ounces per ounces per ounces per 

. Short tons ton Short tons ton Short tons ton 

Gold | Silver Gold | Silver Gold | Silver 

Western States and 
_ Alaska: 

Alaska_...---------- 14) 0.357; 1.786 4,005] 0. 184 6. 315}. fee} 
Arizona._..---.------| 39, 072, 204; .002 . 072 23,231| .045) 3. 464 242) 0.041 6. 640 
California_...----.-- 152| .401) 227, 737 22,005} .038 9.152) _.....- 2 |e fe _ ee 
Colorado_.-.-.------ 5,831; .092) 21.245 69,601} .035 2. 613 15; .067| 45.733 
Idaho__.------------ 1, 383} .027 1, 782 253, 648} .003} 3.704 5j_-_..-1 4.200 
Montana_-_.------.-} 1, 511,069; .007 1, 254 25, 398) .050 5. 360|...-.-.-----}.-.-../-------- 
Nevada._..----------| 6, 209,049! .006 . 023 32, 598; .030 7. 523 102} .010} 10.324 
New Mexico-.------.| 7, 139, 147|_._-.- . 023 12,671} .004 1, 215 103}....-- 2. 291 
Oregon....---------|-------..--|------]_-------]-- ef} ee] eee} eee 
South Dakota----..|..-....-222}o- 2 |e |e] eee |_e eee ]_eee eee |--e}-_---- 
Texas.--------------] 957)... -- «188 893| .064 3. 231]......-..-._]--._.-]_--.---- 
Utah___-.--------.-| 24, 458, 362; .013) — .108 27,416) .110 9. 975 3}_----- 1.333 
Washington--_-_.-.-- 52} .038/ 3.019) | 15, 350} .001 1. §22|__-_.---_-.-|---___]-- 22 - 
Wyoming---_-..----].------.---|------|--------|_-- eee |---| ef --e fe {ee eee 

 Total_.--.--------| 78, 398,220] .006}‘ .100} 486,816] .023| 4.365 470, .026| 7.674 
States east of the Mis- 

sissippi_--------------] 5, 721, 960|_-___. .O11|_----------]------]--------]------------|------|-------- 

Total_.-.......---}| 84, 120,180] .005 . 094 486, 816} .0238 4, 365 470| .026| 7.674 

. Oo Zinc-lead, zinc-copper, | 
Zinc ore and zinc-lead-copper Total ore 

ores 

State . Average Average Average 
ounces per ounces per ounces per 

Short tons ton Short tons ton Short tons ton 

Gold | Silver Gold} Silver Gold | Silver 

Western States and 
Alaska: 

Alaska__.-----..----]-----------|------|-------- 200} 0.010 0. 835 6, 014! 0. 930 5. 217 
Arizona_.__..._.-..- 3, 966; 0. 004 0. 730 769, 953} .021 2.111) 39, 925, 686; .003 .121 

~ California........-.. 5, 233} .013| 4.458 75, 159} + .003 4.135 526, 776) . 258 1.335 
Colorado__..--.-.--- 168, 365} .012 . 783 510, 264, .066) 2.644 1, 488,119} .098} 2.092 
Idaho___...-.....-..| 2.79,674/.--_..|  .301] 2,824,758] .002/ 1.590] 23,981,846] .009| 2.874 
Montana. ._.._...- 334,048; .001 . 426] 1, 232,544; .012 3.528] 33,020,307} .019 2. 294 
Nevada..._-..-._.--- 186, 286; .007 . 752 46,022; .065} 8.717) 7,172,611) .014 . 249 
New Mexico....-_-- 454,891; .002 - 442 124,921; .002 1.121 7, 733, 163} __.--- . 070 

' Oregon.......-------].--.-------].-.---]--------]_.-.-_----- |--- eee ee 3,119] .670| 3.507 
South Dakota_-___-.]_-...---_..]_------]-------- 1,480) .047 . 624 1, 005, 339] .376 . 094 
Texas..........-_.-.]_--.---_---]------]--------|--------2-.]------]--2- ee 1,850; .031 1. 657 
Utah______---.----- 4 46,136; .003 . 518 994, 282; .038) 4.351) 4 25,741,911) .014 313 
Washington--_-_-_-_.. 364] __-_.. . 148 886, 248} .047 . 191 974, 257; .072 . 386 
Wyoming----__---..|-----------|------|--------|-----------|------|-------- 867} .125 . 013 

Total_.....-..---- 978, 963) .005 .574| 7, 465, 831) .020) 2.299) 91, 531,865) .015 . 413 
States east of the Mis- 

sissippi_...........-_-| 1, 838, 376]______ O01) 1,334, 046)_..__- .016} 58, 894, 418} (5) 5.010 

Total._........._-| 2,817,339] .002 . 200} 8, 799,877| .017| 1. 953} 100, 426, 283] .014 . 377 

G a a se 

1 Missouri excluded. 
2 Includes 48,131 tons of old lead-smelter slag. 
3 Includes 22,727 tons of zinc slag fumed. 
4 Includes 34,818 tons of zine slag. 
5’ Excludes magnetite-pyrite-chalcopyrite ore and gold and silver therefrom.
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- Gold, gold-silver, and silver ores containing too little copper, lead, 
or zinc to be classified as copper, lead, zinc, or mixed base-metal ores 
are called ‘“dry’’ ores, regardless of the ratio of concentration, except 
low-grade ore milled chiefly for its copper content and having very 
little or no precious-metal content (chiefly the “porphyry coppers’’) 
and ores from which separate products of lead concentrates and zinc 
concentrates are made. The crude ore into the mill in these two 
exceptional instances thus takes its name from its products—a name 
that is also justified by the mineralogical content and final recovery | 
of metals. The “dry ores’ thus are ores, chiefly siliceous, valuable 
for their gold and silver content and, in some instances, for their 
fluxing properties, regardless of method of treatment. Dry gold 
ores are those that by inspection are overwhelmingly of gold content; 
a similar qualification applies to silver ores; decision as to “‘gold- 
silver’ ore is made on a basis of value, using the rule that the bimetal 
classification is not used unless the metal of lower value equals or 
exceeds one-quarter of the combined value of the gold and silver. 

The lead, zinc, and zinc-lead ores in most districts in the States 
east of the Rocky Mountains carry no appreciable quantity of gold or 
silver; such ores are excluded from this report unless otherwise 
indicated. 

Mine production of gold in the United States, 1939-43 (average) and 1944—48, by 
! percent from sources and in total fine ounces 

Se NE EEE EET ENN 

Percent from— 

| Zine-lead, zinc- | Total fine 
Year Conver copper, lead- ounces 

: Placers | Dry ore PP Lead ore| Zinc ore | copper, and 
or zinc-lead- 

! copper ores © 

1939-43 (average).......| 28.8 54.1 14,1 0.5 (1) 2.5] 3,822,956 
1944___.-.. 2 ------- 12. 4 29.8 45.4 9 0.8 10.7 998, 394 

, 1945._._..-.-.---------- 19.3 29. 9 37.5 6 7 12.0 954, 572 
1946.___..-_.--.--------- 37.5 39. 5 16. 1 4 4 6.1]. 1,574, 505 
1947_..._--_____-----_-- 32.2 38.5 23. 8 15 4 4.6 | 2,109, 185 
1948._...-..---.-------- 29.8 39. 5 22. 4 5 .2 7.6 2, 014, 257 

1 Less than 0.1 percent. 

Mine production of silver in the United States, 1939-43 (average) and 1944—48, by 
percent from sources and in total fine ounces 

. Percent from— 

| Zinc-lead, zinc- | Total fine 
Year Copper copper, lead- ounces 

Placers | Dry ore | “PPT | Lead ore} Zinc ore | copper, and 
zinc-lead- 
copper ores 

1939-43 (average) _-_-.---- 0.2 39. 6 29. 2 5.5 0.5 _ 25.0 59, 481, 872 
1944... | 17.1 34.4 12.0 2.2 34.3 | 34,473, 540 
1945_____.-------------- 1 (24.3 31.4 4.4 2.0 37.8 29, 024, 197 
1946____..-.------------ .3 24. 4 24, 4 7.5 2.3 41.1 22, 914, 604 
1947__.-_...-.---------- 2 25. 7 23.1 8.0 2.1 40.9 35, 823, 563 
1948__._._-...---------- 22 26. 6 20. 7. 5.9 1.5 45.1 38, 096, 031 

1 Less than 0.1 percent.
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Mine production of gold in the United States in 1948, by States and sources, in fine 
ounces, in terms of recovered metals 

eee St ED 

Zinc-lead, 
Lead- zinc-cop- 

State Placers | Dry ore Copper Lead ore | copper |Zinc ore) ene. and Tota 
ore copper 

ores 

Alaska_._...-------.--| 242, 802 4, 850 5 736 |..--.---|-------- 2 248, 395 
Arizona-_......-..----- 838 6, 898 84, 391 1, 045 10 17 16, 288 109, 487 
California_.......-.---| 285,556 | 134, 710 61 837 |_------- 66 243 421, 473 

Colorado. ..-..-.------ 13, 247 102, 963 538 2, 467 - 1 1, 948 33, 638 154, 802 

Georgia_....-..--------|---------- 19 |__------.-].-----..--|]--------|--------|------------ 19 

Idaho__.-.------------ 20, 776 32, 096 38 717 |-------- 20 4, 807 58, 454 

Montana.-_..-.-------- 16, 541 29, 406 10, 888 1, 282 |_------- 32 14, 942 73, 091 

Nevada-.-.--..-------- 8,178 60, 656 37, 385 973 1 1, 332 3, 007 111, 5382 

New Mexico--_--._---- 9 209 1, 998 48 |_------- ‘861 289 3, 414 

Oregon....-.....------| 12, 522 2,089 |_.....----|----------|--------|--------|------------ 14, 611 

Pennsylvania___......|----------|----------| 12,200 |-----.----|--------|--------|------------ 2, 200 

: South Dakota__.__..--|_.-.------| 377, 780 |----------|----------|--------]-------- 70 377, 850 

Tennesseeé.......------|----------|---------- 156 |_--.-..---|--------|--------|------------ 156 
Texas__.-....--.------]----------|----------|---------- 57 |_...----|--------}------------ 57 
Utah.__-.-.--.--.----- 14 15, 223 | 312, 536 3,003 |-------- 144 37, 502 368, 422 
Vermont. __._.....--.-.|----------]---------- 104 |__--__-.--]--..----|]--------|------------ 104 
Washington.__..------ 10 28, 209 2 8 |..------]-------- 41, 846 70, 075 
Wyoming. __._...-..-.- 7 108 |_.-.--.--.|-.--------]--------]--------]------------ 115 

Total__....------| 600, 500 795, 216 | 450,302 11,173 12 | 4,420 152, 634 | 2,014, 257 

a tna 

1 From magnetite-pyrite-chalcopyrite ore. 

Mine production of silver in the United States in 1948 by States and sources, in . 
fine ounces, in terms of recovered metals 

a 

Zinc-lead, 
Lead- zinc-cop- . . 

State Placers | Dry ore Copper Lead ore | copper |Zinc ore| PY’ pnd Total 
ore copper | 

ores a . 

Alaska. _...-..-------- 35, 965 5, 894 25 25, 290 |..-..---|-------- 167 | 67, 341 
Arizona.....---------- 136 | 312, 285 |2, 814, 833 80,464 {| 1,607 2,895 | 1,625, 520 | 4, 837, 740 
California ...._..------ 21,482 | 133, 163 34,616 | 201,399 |__._._--] 23, 330 310, 781 724, 771 
Colorado. -.-..-------- 2, 812 |1, 220, 734 | 128,877 181, 857 686 {131,800 | 1,349,245 | 3,011,011 
Georgia..._..---..-.--]---------- 3 |_-------.-].---------|-------.]--------[------------ 3 
Idaho. ._...----------- 5, 919 |5, 986, 332 2,464 | 939, 500 21 | 24,021 4,490,618 j11, 448, 875 
Tilinois_......_..-.--_--}--__---_.-|]----------]----------|----------]--------|-------- 4, 047 4, 047 
Michigan__._........--|...--.----|----------|-------+--]----------|---.----|--------]------------|---------- 
Missouri. ._.....-----.|----------|-.--------]----------| ! 114, 187 (1) weno nnne|--- eee n---e 114, 187 
Montana_.......------ 2,717 | 538, 727 |1,894, 759 | 136,185 |_..-----} 14,520 | 4,348,858 | 6, 930, 716 
Nevada. .--.---------- 1,463 | 858,595 | 142,485 | 245,239) 1,053 |140, 081 401, 154 | 1, 790, 020 
New Mexico. -.--..---- , 2 14,684 | 166,018 15, 396 236 |201, 259 140, 079 537, 674 
New York.._..-..-----|----------|----------|----------|----------|--------| 1, 908 16,885 | 18,788 
Oregon._._..---------- 2, 657 10, 939 |__.--.----]----------]--------]--------]------------ 13, 596 
Pennsylvania_......--.|.---------]----------| 2.18, 731 |----------|--------|--------]------------ 13, 731 
South Dakota.-....--./.-..------| 98, 769 |-.---.----|---------~]--------]-------- 924 94, 693 
Tennessee_._....------|----------]----------| 39, 692 |__----..--}--------]|--------|------------ 39, 692 
Texas...._.-----------|----------|---------- 180 2,885 |..-----.|--------|------------ 3, 065 
Utah________-----_--..|----------| 772, 186 |2, 649, 771 2738, 487 4 | 23,921 | 4,325,960 | 8, 045, 329 
Vermont. _...._...----|----------]----------| 24,910 |----------]-.------]--------|------------ 24, 910 
Washington--___.....-.|.---------] 183, 329 157 23, 358 |._------ 54 168, 933 375, 831 
Wyoming--_-__.___..---|---------- Il j_---- 2 --|__--------}--------|--------]------------ 11 

Total..........-.| 78,153 |10,125,651 |7, 907, 468 |2, 239,197 | 3,607 [563,784 | 17,183,171 |38, 096, 031 

a 

1 A little silver recovered from lead-copper ore from one mine included with that from lead ore. 
2 From magnetite-pyrite-chalcopyrite ore.
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Gold and silver produced in the United States from ore and old tailings, in 1948, by States and by methods of recovery, in terms of = 
recovered metals ! 

nee 

Ore and old tailings to mills 

a a aa Crude ore to smelters Total ore, 
old tail- Recovered in bullion Concentrates smelted and | 

State ings, etc. 
treated TT | I TN NR (short tons) Short tons Concen- | 

' Gold (fine | Silver (fine trates Gold (fine | Silver (fine Short tons Gold (fine | Silver (fine 
ounces) ounces) ounces) ounces) ounces) ounces) 

(short tons) S 

Western States and Alaska: 4 
Alaska.._._...--.-- 2. ------ eee 6, 014 5, 837 4,196 736 1, 005 1, 220 30, 352 177 177 288 ky 
Arizona....---------------------.------------.---|#36, 172, 489 | 35, 412, 392 46 22 | 1, 502, 513 78, 047 | 33,314, 406 760, 097 30, 556 1,523,096 > 
California. _....-.........-2---- eee 526, 776 491, 405 126, 493 49, 836 22, 156 5, 449 385, 808 35, 371 3, 975 267,645 
Colorado. ._..------..---.------------------------| 1,488,119 | 1, 416, 321 74, 752 15, 463 168, 025 62,492 | 2, 534, 908. 21, 798 4,311 457,828 w&. 
Idaho____._._.-.......-.--.---------------------] 43, 981, 846 | 3, 908, 183 1, 608 | 923 313, 663 34, 863 | 11, 254, 623 478, 663 1, 207 187,410 
Montana..._..----..----.---------.-.--_.-..-----| 53, 020, 307 | 2, 893, 171 13, 528 12, 475 425, 768 29, 557 | 6,318, 126 5 127, 136 13, 465 597,398 kK 
Nevada__..-...---------------------------.------| 7,172,611 | 7,069, 013 53, 849 387, 174 213, 789 43, 948 701, 109 103, 598 5, 557 700,274 E& 
New Mexico__..----.-----------------------------| 7,738,163 | 7, 615, 219 28 105 329, 341 1, 718 389, 652 117, 944 1, 659 147,915  ~& 
Oregon____._.__-.------------ eee 3, 119 2, 966 546 116 176 1, 009 9, 390 153 534 1,433 
South Dakota_..-.----.-----------------.------..| 1,005,339 | 1, 005, 339 377, 780 93, 769 130 70 924 |_._-_-.-2- Jee e---e--_|-----------.. @ 
Texas... 0... eee eee eee 1, 850 240 |_.__---2-..|-2 ene 24 |. -__ ee 71 1, 610 57 2,994 2 
Utah___--.--_-.------------ +--+ -----| 25, 741, 911 | 25, 517, 522 |__| 929, 030 351, 029 | ° 6, 953, 487 224, 389 17, 379 1, 091, 835 o 

Washington.__._.....-.--------------------- 974, 257 954, 502 3, 889 25, 376 59, 480 60, 551 314, 327 19, 755 5, 625 36,128 A 
Wyoming_.._._-.--- 2 eee eee 867 850 93 nn 17 15 5 

OTT a Ra ern me 
Total____--_-_..-----._---------.--.----_..-.-_..| 87, 778, 668 | 86, 287, 960 656, 808 586,001 | 3, 965, 100 669, 953 | 32, 207,183 | 1, 490, 708 84, 517 5,014,249 «© 

States east of the Mississippi. _--.-...........__......| 78, 894, 418 | 7 8, 884, 508 19 3 730, 955 2, 460 101, 168 9,910 |____---..---]-----_---2-e = 

Total___.-----.---------------------..---------.| 96, 673, 086 | 95, 172, 468 656, 827 586,004 | 4, 696, 055 672, 413 | 32,308,351 | 1, 500, 618 84, 517 5, 014, 249 
a 

a 

1 Missouri excluded. 
2 Excludes 3,753,197 tons of ore leached from which no gold or silver was recovered. 
3 Excludes 80 ounces from copper precipitates smelted. 
4 Includes 48,131 tons of old lead-smelter slag smelted and fumed. . 
§ Includes 22,727 tons of zine slag fumed. 
6 Excludes 7 ounces from copper precipitates smelted. 
7 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. .
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Gold and silver produced at amalgamation and cyanidation mills in the United 
| States and percentage of gold and silver recovered from all sources, 1989-438 

(average) and 1944-48! | 

Bullion an’ pre eas recovered Percent of gold and silver from all sources ! 

wear Amalgamation Cyanidation ° Amalgama- Cyanida- Smelting ? Placers 

. Gold | Silver | Gold | Silver | Gold |Silver| Gold |Silver| Gold |Silver| Gold | Silver | 

1939-43 (aver- 
age)_____..__._|730, 675 |178, 174 |786, 926 |3, 678,844 | 19.1 | 0.3 | 20.6] 6.2 | 31.5 | 93.3 | 28.8 0. 2 

1944.__.__________] 73,974 | 18, 067 | 76, 266 91,009 | 7.4) @) 7.6 .3 | 72.6 | 99.7} 12.4] (3) 
1945__..._......_| 85,450 | 17,024 | 89, 350 77, 088 9.0 (3) 9.4 .3 | 62.3 | 99.6 | 19.3 a | 
1946 ._____._.____]278, 293 | 54,255 |229,040 | 223,926 | 17.7 .3 | 14.5 1.0 | 30.3 | 98.4 | 37.5 .3 
1947________-._._1378, 578 | 80, 756 |272,039 | 278,646 | 17.9 .2 | 12.9 .8 | 37.0 | 98.8 } 32.2 .2 
1948.____________]378, 590 |104, 598 |278, 237 | 481,406 | 18.8 .3 | 13.8 | 1.3 | 37.6 | 98.2 | 29.8 .2 

1 Tilinois, Michigan, and Missouri excluded 1939-46; Missouri excluded, 1947-48. | 
2 Both crude ores and concentrates. 

\ 3 Less than 0.1 percent. . 

Gold and silver produced at amalgamation and cyanidation mills in the United 
| States in 1948, by States | 

. ea Gs Percent of gold and silver 
Amalgamation Cyanidation from all sources in State 

1 Ore, old . ‘ Ore, old Bullion and wy? -Bullion recov- oye Pate 
5 tailings, tailings, precipitates Amalgama- sa ae 
State concen- ered eae concen- recovered tion Cyanidation 

trates, trates, (fine ounces) 
ete. ete. a 

treated treated 

| (Seon Gold | Silver how Gold | Silver | Gold | Silver| Gold | Silver 

Western States and 
Alaska: , 

Alaska..______- 1,552 | 4,196 736 |_-_.-.----{--------|_-------] 1.69 | 1.09 ]_--_-2_}_-___Lee 
Arizona______-- 213 46 22 |_____-_-_--}-_---_--]-------- 04 joe cy ee 
California_.__.._| 307,280 | 73,921 | 13, 304 80,276 | 52,572 | 36,532 | 17, 54 1.84 | 12.47 5. 04 
Colorado._..._-| 208,277 | 33,665 | 10,177 | !1 229,074 | 41, 087 5, 286 | 21.75 . 34 | 26. 54 .18 
Idaho_____.__.-| 18,719 | 1,608 923 |__.____-_-|.---_---|_-_---_-.} 2.75] .OL |... foe 
Montana.-_-._- 54, 447 9, 867 4,415 90, 160 3, 661 8,060 | 13.50 . 06 5. 01 .12 
Nevada._____..| 39,152} 3,816} 2,790 | 610,196 | 50,033 |884,384 ; 3.42 .16 | 44.86 | 21.47 
New Mexico. -- - 230 25 8 12 3 97 73 | --e-ee .09 . 02 
Oregon________- 1, 296 542 114 30 4 2 3.71 . 84 . 03 .O1 
South Dakota_.| 896, 932 |250, 782 | 72,100 |1, 003, 494 |126, 998 | 21,669 | 66.37 | 76.14 | 38.61 | 22.88 
Washington___- 83 10 |e elle 51, 091 3, 879 | 25,376 .O1 |__-_-.-| 5.54 6. 75 
W yoming-_-_-_-_- 850 293 26 850 (2) (2) |2 80.87 | 2.55 (2) (2) 

Total_._.____|1, 524, 031 |378, 571 |104, 595 |2, 065, 183 |278, 237 |481, 406 | 18.82 .28 | 13.83 1.27 
‘States east of the 

Mississippi__-___-- 36 19 3 |_._-------_|_- ee f eel 77 |.-.----|-------]------- 

Grand total__|1, 524, 067 |378, 590 |104, 598 |2, 065, 183 |278, 237 |481, 406 | 18.80 . 28 | 13.81 1. 27 

1 Chiefly sands and slimes from ore first roasted and amalgamated. 
2 Gold and silver produced by cyanidation included with amalgamation.
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a : | PLACERS . 

Almost one-third of the gold produced in 1948 was derived from 
- placer mines. Of the 600,500 ounces of placer gold, 473,366 ounces 

| or 79 percent. was recovered by bucket-line dredges. Although this 
dredge output was over fourfold that of 1944, the wartime low, it was 

_far below the all-time high of 904,149 ounces established in 1940. A 
number of dredge properties remained idle during 1948 because of the 
unfavorable economic situation for gold production. As gold dredges 
are not converted readily to other uses, many idle properties had much 
of their operating equipment intact. It appeared probable, there- 
fore, that gold output from this type of mining would be expanded if 

| the ratio of gold price to dredging cost improved appreciably. ~ 
The quantity of gold recovered by bucket-line dredges from the 

inception of the industry as a commercial factor in 1896 to the 
end of 1948 is recorded as 20,901,485 (revised) ounces, origi- 
nating by States as follows: California, 12,560,173 ounces; Alaska, 
5,744,783 (revised) (including the production from single-dipper 
dredges and some gold by hydraulicking); Montana, 774,715; Idaho, 
660,393; Oregon and Colorado together, 993,803; and other States, 
167,618. | - 

| The second most important source of placer gold was the nonfloat- 
ing-washing-plant method, with mechanical earth-moving equipment 

| for gravel delivery. This was the only one of the more productive 
| methods to show increased output in 1948 compared with 1947. 
| Production by this method has shown an uninterrupted rise since 

1944. Dragline dredging, a method that had had a phenomenal rise | 
from 1933 until World War II, dropped from second to third place in 
1948. Of the other methods, hydraulicking was the most productive, 

| although a sharp decrease in 1948 as compared with 1947 reduced 
output to less than twice that recorded for small-scale hand methods. 

California produced 48 percent of the United States placer gold in 
| - 1948 and Alaska, 40 percent. Other larger producers named inorder _ 

of importance were Idaho, Montana, Colorado, Oregon, and Nevada. 
In 1948 California was the leader in all but three methods of placer- 
gold production. Alaska led in hydraulic and nonfloating-washing- 
plant production and Nevada in dry placering. 

The accompanying table shows the placer gold produced in the 
United States, classified by mining methods, in 1944-48. 

Additional information on placer mining may be found in the State 
reviews in this volume.
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Gold production at placer mine¥ in the United States, by classes of mines and 
methods of recovery, 1944-48 } 

a ere e reer eee ee eee eer eee een een eee eee 

Gold recovered 

: Washing| Material 
Class and method produaing plants treated Average 

(dredges) | (cubie yards) Fine ounces Value value per 
cubic 
yard 

Surface placers: ; 
Gravel mechanically . 
handled: 

Bucket line dredges: 
1944... 17 20 25, 843, 685 104, 284 $3, 649, 940 $0. 141 

i 1945_..-.--------.- 35 48 41, 183, 846 153, 991 5, 389, 685 131 
1946__-..---------- 59 75 | 108, 197, 919 470, 693 16, 474, 255 . 152 
1947__..-..-.---.-.- 60 79 120, 362, 326 » §14,931- 18, 022, 585 . 150 
1948__..__---.----- 56 77 119, 927, 532 473, 366 16, 567, 810 . 188 

; Dragline dredges: , 
1944.20 le 22 22 31, 213, 000 2 6, 241 2 218, 435 . 180 
1945_.....----.----]| . 9 9 457, 100 2, 646 92, 610 . 203 

; 1946_...--.----.--- 65 64 7, 506, 360 38, 351 1, 342, 285 .179 
1947__.._-.-- ee 71 65 10, 325, 994 55, 448 1, 940, 680 . 188 
1948_.....---_---.- 42 4) 5, 224, 260 31, 446 1, 100, 610 . 211 

Becker-Hopkins , 
dredges: © 

1944-45_____._.____|____...___|---------_]--------- +2 --|-n----------]------------- |---------- , 
' 1946__.._-.-------- et 1 5, 000 32. 1, 120 . 224 

1947-48_...._._.--__|_.----.--__|--------__|----------- LL |e -- ee |-------------- |e -eeeee 

Suction dredges: 
1944-45_....-...-__|__..-..___|------_-__|--------------|-------------- | -------------- |---------- 
1946_....---------. 3 3 37, 900 267 9, 345 . 247 
1947_... eee 12 10 79, 590 588 | 20, 580 . 259 
1948... ee 8 9 84, 200 473 16, 555 . 197 

Nonfloating washing | 

. plants: 
1944__2 217 217 3 288, 500 2 1, 585 255,475 | | . 192 

1945__...---..----- 38 38 1, 174, 800 9, 762 341, 670 . 291 - 

1946_.--.-.-------- 93 93 | 3, 479, 600 42, 796 1. 497, 560 . 430 
1947__.__--.---.--- 137 136 4, 281, 440 87, 356 2, 007, 460 . 469 
3948_-.--- ee 154 153 6, 120, 070 67, 718 -2, 370, 130 oot 

Gravel hydraulically 
handled: 

Hydraulie: 
1944.20 ee 224 |----..--_- 3 248, 550 2 1, 022 2 35, 770 . 147 
3945__.-..---2----- 11 {---------- 1, 200, 320 14, 161 495, 635 413 
1946... 157 j---------- 2, 724, 350 32, 278 1, 129, 730 415 ; 
1947_.._._----.--.- 167 |---------- 2, 838, 440 38, 722 1, 355, 270 477 
1948__..-..--.----- 137 |--.------- 1, 708, 650 16, 976 594, 160 . 348 

Small-scale hand methods: 
et: 

1944._-.-..--- eee} 2100 j---------- 3 125, 392 2 2, 269 2 79, 415 - 633 
1945__.....----.-.-- 173 }---------- 126, 590 3, 174 111, 090 . 878 
1946__....---.-----. 268 |--_..----- 681, 630 5, 567 (194, 845 | . 286 
1947__.-_-- eee 284 |.-.--.---- 783, 852 11, 122 389, 270 . 497 
1948. _...---------- 275 |----.----- 296, 776 9, 800 343, 000 1.156 

Dry: 
1944._._-.--- ee. § }--------.. 1, 000 68 2, 380 2. 380 , 

1945__...-.----.--- 2 100 2 70 . 700 
. 1946_...-...-..---. 17 {-----.---- 7, 400 262 9, 170 1. 239 

1947_.-....-------- 19 |----.----- 2, 800 161 5, 635 2. 013 

1948__...-.---.-.--- 10 |---------- 3, 900 170 5, 950 1. 526 

“ Underground placers: 
Drift: 

1944__..--. eee 216 {---------- 3 6, 395 2 §22 2 18, 270 2. 857 

1945_....------ +--+ ee 15 |--.------- 5, 513 927 32, 445 5. 885 

1946_........--.----.---- 26 |.--.------ 12, 407 358 12, 530 1.010 

1947... eee 28 |.-.--.--.- 7, 248 517 18, 095 2. 497 

1948........-.----------- 42 |.-_._--_. 20, 105 551 19, 285 . 959 

Unclassified placers: 
1944_....-..--.-------------- 189 |_--------- (4) 7, 331 256, 585 (4) 

1945-48... 2-2 orososess fo eee eee eee een n [ene nnn e fee eee eee eee [eo eee ee ee 

See footnotes at end of table.
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Gold production at placer mines in the United States, by classes of mines and 
methods of recovery, 1944-48 ‘—Continued 

Gold recovered 

Mines Washing! Material ~ . 
Class and method producing plants treated Average 

(dredges) | (cubie yards) Fine ounces Value value Der 

. yard 

Grand total placers: oe . 
1944__.. ee 5 367 |..--------| 3 27, 721, 522 123, 322 $4, 316, 270 $0. 146 
1945_.--.--------- eee 382 |.._..-----| 44, 148, 269 184, 663 6, 463, 205 . 146 
1946... 0-8 689 |._.___._-.] 122, 652, 566 590, 604 | 20, 671, 140 . 169 
4947__. 0 778 |__-...----| 138, 681, 690 678,845 | 23, 759, 575 171 
1948_____.__-.-----.--------- 724 |_-__..--.-] 133, 385, 493 600, 500 21, 017, 500 . 158 i 

1 Most of the detailed figures for 194447 are revised to reflect a reclassification of certain outputs in Alaska 
and Idaho; grand totals are unchanged. ; 

2 Data for Alaska not separately available; included with ‘“‘Unclassified placers.’’ 
2 Data for Alaska not available and not included. 
4 Data not available. 
5 A mine using more than one method of recovery is counted but once in arriving at total for all methods. 

REFINERY PRODUCTION 

The accompanying table contains official estimates of production of | 
gold and silver in the United States, made by the Bureau of the Mint, os 
based upon arrivals at United States mints and assay offices and at 

| privately owned refineries. The mints and assay offices determine 
the State source of all newly mined unrefined material at the time | 
deposits are received. The State source of material received by 

| privately owned refineries is determined from information submitted 
by them and by intervening smelters, mills, etc., involved in the | 
reduction processes. | | 

Gold and silver refined in the United States,’ 1944-48, and approximate 
distribution of source, by States, in 1948, in fine ounces 

{U. S. Bureau of the Mint] 

State or Territory Gold Silver 

1944... 8 ee nnn eee eee ee 1, 022, 238 35, 651, 049 
1945______. eee ene eee eee 928, 893 29, 063, 255 
1946______..--- 2 ene 1, 462, 354 21, 103, 269 
1947.08 ee eee 2, 165, 318 38, 587, 069 

1948: rs 
Alaska. _..--...-__-2------------------------------------------------ 221, 471 55, 709 
Arizona.__._.-_._--------------------------------------------------- 103, 872 4, 930, 017 
California. __....._....-_.1-.---------------------------------------- 423, 759 1, 067, 886 
Colorado____.-_-_.--.----------------------------------------------- 161, 348 3, 156, 188 
Georgia__...-.....___-_---___-___------------------------------- +--+ -- 21 3 
Idgho.__._----.---. ene een 64,171 11, 620, 665 
Tilinois____.._..-.__.__--..--_-_---------------- +--+ - |e -e ee e- 832 
Michigan.___._.._..-......---.--------------------------------------|---------------- 1, 008 
Missouri_.-.-.-.----:------------------------+-----------------------|---------------- 108, 169 
Montana_-__..------.-----------------------------+------------------ 74, 754 6, 643, 623 
Nevada___._.-.-------- 2 eee eee eee 118, 603 1, 950, 012 
New Mexico. ...._-._...-..--.--------------------+------------------ 9, 349 603, 985 
New York___._---_------._--...--------------------------------------|---------------- 10, 451 
North Carolina____....---.------------------------------------------ 4 (2) 
Oregon___.._._____.-.---_______----------_--- +--+ 14, 914 18, 357 a 
Pennsylvania._____....-..___-_-------------_---_---------------- + -- 2, 204 13, 710 

'  S$outh Dakota__.-.-._-_--.-.-..-_-_------- +--+ 378, 080 93. 781 
‘Tennessee_....------------------------------------------------------ 140 36, 507 
TexaS..__.-.--- ee ----eeeeeeee 54. 10, 180 
Utah__._...-.-- 22 ------- eee eee 384, 050 8, 451, 152 
Vermont._.._.------.--------------------- eee eee 104 24, 710 
Virginia___....--------------------------------------- +--+ fee ---  -- =e 40 
Washington__..__....----------------------------------------------- 68, 483 431, 529 
Wyoming_._......-..------------------------------ +--+ +--+ ++ ------ 99 4 

Total... .-- oe nee ee eee ee nnn eee ene 2, 025, 480 39, 228, 468 

1 Includes Philippine Islands production, 1944-45. 3 Less than 1 ounce.
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; _. ° Gold and silver produced in the United States, 1792-1948 ! ws 

| - Gold . Silver 
| Period | 

. | Fineounces | - Value? _Fineounces {~ Value 3 

| 1792-1947... ee eeeeeneeeeee-ee-----| 1,187,170 | __ $24, 587, 000 — 309,500] $404, 500 
1848-1873._.......-..-.----...-.--.-.---] 60,021, 278 | 1, 240, 750,000 | 146, 218, 600 193, 631, 500 

a 1874-1948__-....---0--------------------| 218,957,340 | 5, 261, 046, 675 | 3,843, 405,380 | 2, 883, 959, 185 
| Total. ......---------------------| 280, 165, 788 | 6, 526, 333, 675 | 3, 989,933,480 | 3, 077, 995, 185 

. 1 From Report of the Director of the Mint. The estimates for 1792-1873 are by R. W. ‘Raymond, Com- | 
\ missioner of Mining Statistics, Treasury Department, and since then, by the Director of the Mint. 
' 2 Gold valued in 1934 and thereafter at $35 per fine ounce; prior thereto, at $20.67-+ per fine ounce. 
7 3 Silver valued in 1934 and thereafter at Government’s average buying price for domestic product. 

CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 

, Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to a large extent takes 
the form of stock piling in Government and private hoards that ‘can. 

| be made available to industry and the arts without smelter or refinery 
preparation. In contrast, the gold and silver that enter industry and 

4 the arts are consumed much as are other metals, any return as sécond- 
ary metal requiring the usual channels of collection, smelting, and re- | 
fining. The consumption of gold and silver in the arts antedates 
written history, but industrial use of these two metals is a compara- 
tively recent development. a oo 

Gold.—The arts require a much larger quantity of gold than does. 
industry, but-its corrosion-resistant and other properties have resulted: 
in some industrial demand. Consumption in the arts increased rap- 
idly during the war. A high marriage rate and widespread prosperity | 
have increased the sale of jewelry, watches, and many luxury items 
made from gold. Comparison of 1948 gold figures with those for 1947 
shows an 8-percent decrease in the return from industrial use, in issue 
for industrial use, and in net consumption. The issue for industrial 
use and the net use in 1948 both are far below the levels prevailing in 
1944-46. Despite the decline, nevertheless, the net absorption by in- 
dustry and the arts comprised nearly two-thirds of the total new gold 
produced from domestic mines during 1948. | 

Net industrial consumption of gold and silver in the United States, 1939-43 
| (average) and 1944-48 Se 

[U. 8. Bureau of the Mint] 

| Gold (dollars) Silver (fine ounces) 

Year Returned | Issued for | Net indus- | Returned | Issued for | Net indus- 
from indus- | industrial trial con- | from indus-| industrial trial con- 

4 trial use use sumption trial use use sumption 

1939-43 (average)..--_..| 25,828,978 | 64,110,261 | 38,281,283 | 28,406,127 | 104,594,711 | _ 76, 188, 584 
1944..___........-.._..| 25, 678,940 | 122'977,223 | 97,208,283 | 56, 189,409 | 176, 289,409 | 120, 100, 000 
1945....__......-..-....| 30,991; 905 | 139; 936, 237 | 108,944,332 | 58, 360, 767 | 184, 660,767 | 126, 300, 000 
1946..._......-..-..-...| 45,999, 837 | 199, 686, 837 | 153, 687,000 | 36, 646, 860 | 123,646,860 | 87, 000, 000 
1947...__..........-.....| 49,229, 578 | 98,129,578 | 48,900,000 | 27, 866, 359 | 126,366,359 | _ 98, 500, 000 | 
1948....-.--.-.-.-......| 45,142, 764 | 90,128,764 | 44,986,000 | 23,897,173 | 129, 186,173 | 105, 289, 000 | 

883326—50——39
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Silver.—The 1948 consumption of silver in industry and the arts, 
though below the average for the war years, was well above that for 
1946 and 1947. The consumption exceeded any annual output ever 
achieved by domestic mines. | 

Widespread prosperity and a high marriage rate sustained the 
demand for sterling and plated silverware, jewelry, watch cases, 
church articles, pens, pencils, and other items largely in the luxury 
class. Consumption was large in photography, particularly for | 
motion pictures. The industrial uses of silver had grown greatly 
during the war and have continued to absorb much silver since. 

| MONETARY STOCKS Oo 

Gold holdings of the United States rose $1,490,000,000 (7 percent) 
from $22,754,000,000 on January 1, 1948, to $24,244,000,000 on 
January 1, 1949, according to the Federal Reserve Bulletin. Total 
world reserves are not positively known, inasmuch as data are not : 
available from some countries, including Germany, Japan, Australia, 
and U.S. 8S. R. Currency stabilization funds secretly held add to 
the difficulties in reaching an approximation. | | 

Foreign gold reserves increased rapidly after the United States 
. entry into the war late in 1941, largely because United States war 

purchases abroad so greatly exceeded commercial exports in value. 
During the war perioa foreign reserves increased nearly $5,000,000,000, _ 

| and United States reserves decreased over $2,500,000,000. Sharing 
prominently in the increase were Switzerland, Sweden, Turkey, 

—— Iran, Spain, Union of South Africa, and Latin American countries. | 
| In 1946, however, there was a reversal in the direction of the flow 

of gold, and the United States net increase in 1948 substantially 
exceeded world mine output. | | 7 

United States Treasury silver holdings decreased 1,000,000 fine 
ounces during 1948 to 1,952,000,000 ounces. The holdings do not 
include 410,553,011 ounces released under lend-lease agreements 

| that provide for return of the silver. | 

PRICES 

Since January 1934 the price of gold at the United States Mint has 
been $35. per fine troy ounce. The Treasury buying price for silver 
domestically mined after July 1, 1939, was fixed at $0.711-++ per ounce 
on July 6, 1939; on July 31, 1946, the President approved an act 
(Public Law 579, 79th Congress) which provided that the seigniorage 
to be deducted for silver mined after July 1, 1946, and delivered to the 
Treasury be reduced from 45 percent to 30 percent. The effect was 
to raise the price of domestically mined silver to 90.50505-+ cents an 
ounce; there has been no price change since. : 

According to the Director of the Mint, the following prices for 
silver prevailed in London and New York (exchange-free-New York | 
on London, $4.03) in 1947 and 1948: London price, per ounce, 0.999 
fine, opened in 1947 at 55.5d., receded irregularly to a low of 37d. at |
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- midyear and recovered to 45d. late in the year, a level maintained 
past midyear 1948 when after a short upward movement the price | 
fell to 42.5d. by the year end. New York price per ounce, 0.999 fine, 
established a high of $0.8375 in January 1947, after which, except for | 
a briefly held peak in March, it declined irregularly to set the year’s 
low of $0.5975 near midyear and then recovered to $0.74625 late in 
the year, a level held past midyear 1948. Thereafter a rise took place — , 
followed by a sharp decline to an average of $0.70000 for December. | 

—**. FOREIGN TRADE‘ - 
| The excess of gold imports over exports in 1948, though smaller 

than in 1947, nevertheless approach 1% billion dollars. The gains 
from imports plus the output from domestic mines greatly exceeded | | 
consumption in the arts and industries, and thus gold monetary 
stocks increased. Consumption of silver, however, exceeded the 
supply from mine output plus net imports, with the result that stocks . 
were drawn upon. 

- Value of gold and silver imported into and exported from the United States, 
| : C8 : 1947-48, by classes - 

| oO [U. 8. Department of Commerce} . | a 

| , . | — Excess of 
- pC . . Imports Exports — imports over 
FO . . . exports ! , 

1947 | 
Gold: 

. Contained in ore and base bullion._.-...---..------- $34, 945, 046 $120, 750 $34, 824, 296 
Bullion refined__.........---------------------------| 1, 904, 557, 160 189,104,113 | 1, 715, 453, 047 
United States coin_..-.:-..------------------------- 294 638 —344 
Foreign coin. .----.--------------------------------- 140, 085, 906 24, 015, 299 116, 070, 607 | 

© Total... eee ee eee eee eee ee eens ee eee-----| 2,079, 588, 406 | 213, 240,800 | 1, 866, 347, 606 | 

Silver: | . | 
Contained in ore and base bullion.---....-.--------- 21,615, 718 |__.---.--------- 21, 615, 718 
Bullion refined...............--.-..--..------.------| 30, 243, 429 21, 206, 271 18, 037, 158 
United States coin_.....-..----.-------------------- ‘969, 008 - 710, 650 258, 358 . 
Foreign coin....-...--.-..--.-------.--------------- 6, 312, 188 8, 731,821 |  —2,419, 633 
 Dotal....------------2---ennn eee 68, 140, 343 30, 648, 742 37, 491, 601 

| 1948 | 
Gold: oo 

Contained in ore and base bullion_-...----.--------- 35, 135, 904 |_.-----.-------- 35, 135, 904 , 
Bullion refined...........-..------.--..------.--..--| 1,898, 916,122 |" 186,995,482 | 1, 711, 920, 640 
United States coin.......-.--..--------------------- 920 4, 893 —3, 973 
Foreign coin....---------------------+------+------- 47, 122, 232 113, 770, 769 — 66, 648, 537 

Total...-------------------------e------s---------| 1, 981,175,178 | 300,771,144 | 1, 680, 404, 034 
Silver: . 

Contained in ore and base bullion._._._.------------ 25, 698, 252 2, 491 25, 695, 761 
Bullion refined.............--.-..-----------------| 36, 911, 374 950,983 | — 35, 960,391 
United States coin....-...-.------------------------ 2, 466, 597 567, 000 1, 899, 597 
Foreign coin........-----..----.--------------------| 8, 808, 290 10, 879, 586 —5, 071, 296 

Total....------------e---eeneeneeeneneccnceneeee--| 70, 884, 513 12, 400, 060 58, 484, 453 

. 1 Excess of exports over imports indicated by minus sign. 

4° Figures on imports and exports compiled by M. B. Price, of the Buréau of Mines, from records of the 
U. 8. Department of Commerce.
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FIGURE 3.—Gold and silver imports and exports, with net movements, 1900-48. 

— World gold output gained in 1948, continuing the movement in 
progress since 1946, but the greater quantities produced replaced only 
In small part the loss in production sustained from 1940 to 1946. 
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FIGURE 4.—World production of gold, 1900-48.
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The decline in silver production, uninterrupted since 1940, was 

reversed in 1947, and a further small rise is indicated in 1948. World . 

silver output, like that for gold, continued far below prewar averages. | 
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| World production of gold, 1948-48, by countries, in fine ounces 1 

[Compiled by B. B. Mitchell] | Se 

a 

Country | | | 19438 .| 1944 | 1945 > 1946 _ 1947 1948 - 

| 

North America: of | Oo —— 

United States (including Alaska) 2.| 1,380,758 | 1,022,238 | 915,403 | 1, 462, 354 | 2,165,318 | 2,025, 480 

Canada........-........-----------| 3,651,301 | 2,922,911 | 2,696, 727 | 2,882, 554 | 3,070,221 | 3, 527, 574 . 

Central America and West Indies: 
Costa Rica 3. ..------------------ 6, 957 3, 606 3, 054 1, 251 1,988 | 1,096 

Cuba_--------------------------- 51 . 397 3 423 1,105 364: 334 

Dominican Republic (exports) --- 816 683 486 646 |__--.-----|---------- 

Guatemala. --_-.------------------ 409 3126 3 66 3 36 835] 316 

Haiti___--..-.------------------- 310 161 373 4] |____--------|----+----- 

Honduras..-.-_-------------------- 20, 734 19, 774 17, 078 12, 833 12,037 |. 16,887 

, Nicaragua (exports) -...---------- 220,430 | 222, 635 206, 360 203,390 |. . 213, 454 222, 627 

Panama....---------------------|-------- eee ence errr cera frogs gt} 1, 000 

Salvador (exports) --------------- 28, 411 22, 813 . 16, 526 21, 798 10,755 | 20, 778 

Mexico. .-------------------------- 631, 537 508, 882 499, 301 420, 500 464, 739 367, 612 

Newfoundland.--_--.--------------- 18, 735. 18, 329 15, 354 15, 751 13, 583 12, 252 

Total_.....--------------------| 5, 960, 500 | 4, 742, 200 | 4,370,900 | 4, 972, 300 | 5, 952, 500 | 6, 195, 700 

South America: | 
Argentina. -.---------------------- 16, 300 5, 369 3, 381 8, 038 48,000 (5) 

Bolivia-.-------------------------- 8, 374 6, 265 5, 888 16, 700 20, 108 6 4,063 

Brazil (estimate)...----------------| 191, 300 178, 300 212, 200 175, 000 167, 000 156, 900 

Chiles eer tele -| 269,807 | 243,883 | 180,462 | 230,880 | 168,855 | 156, Sal 

. Colombia_---.---------------------- 565, 501 553, 530 506, 695 437,176 383, 027 335, 260 

. Ecuador_.-------------------------| 111, 101 85, 039 68, 038 75, 254 57, 250 79, 207 

: Guiana: 
British_...---------------------- 19, 470 18, 986 22, 533 19, 793 21,111 16, 518 

French....----------------------| 20, 609 18, 583 20, 641 19,741 14, 918 13, 625 

Netherlands (Surinam). --------- 5, 795 5, 723 5, 895 4, 648 4,134 4,177 

Peru... e---| 199,687 | 175,180 | 172,661 | 158,378 | 116, 016 111, 162 

Uruguay...------------------------ 41,000 41,000 41,000 (5) (5) a--------- 

Venezuela_.----------------------- 82, 390 77, 716 76, 839 48, 558 21,.830 49, 730 

Total......-.--.......---------} 1,491,000 | 1,370,000 | 1,276,000 | 1,194,000 | 982,000 | 935, 000 

| See footnotes at end of table.
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‘ World production of gold, 1943-48, by countries, in fine ounces !—Continued 
a SS a a a 

Country 1943 1944 1945 1946 1947 1948 ° a ee 

Europe: 
-  Austria._..-- 22 2,315 |.-----..---|-------- i fee---_e |e | (8) Czechoslovakia._.._..._._._._.___. 8,404 | - 5,014} 1, 529 1, 903 2, 090 (5) Finland. .-_-.-.__. 9, 337 9, 800 6, 633 7,327 11, 285 (5) France......._..-____._____._._.-.. 34,112 21, 959 39, 738 48, 355 32, 890 (5) Hungary... _._-..--_-.---2-.---_-_-| 7 61, 350 7 28, 215 193 1,318 1,993 (5) Italy___.--- 22 11, 992 6, 334 1, 768 (5) (5) (8) Portugal____...----.-.-2-22222222--|_2--------e [ee ~----------|------ 15, 754 (5) Rumania_._-_._.__-.___.._________. 82, 370 _74, 590 90, 987 80, 377 74, 686 90, 000 Spain_.------ 222 fe 1, 961 2, 025 3, 729 2,714; (8) Swéden._-__-_2- 156, 606 112, 560 85, 585 91, 372 75, 586 (5) . U.S.S. R. (estimate) §....----.___| 4, 000, 000 | 4,000,000 | 5,000,000 | 6,000, 000 7, 000, 000 | 7, 000, 000 

_ Total... 22-22 4, 400, 000 | 4,300,000 | 5, 200,000 | 6,200, 000: 7, 200, 000 | 7,300, 000 
Asia: . 

: | China___----2 222k 88, 184 |_--_- 2 | fe 107, 535 mm) Formosa....--.-.-..-.-.--------. 52, 364 25, 917 592 (5) 4,750 | 18,115 Cyprus.__--..-------22 2-2 . 5, 480 | 958 |..----------|------2--- Jee} India_-..---.----2 22. 252, 228 188, 206 168, 366 131, 775 171, 704-| 180,114 Indochina, French ®__._.__._-.______ 64 13 |-----------].-----2 eee feet Japan.._.----- 2 230, 071 168, 438 65, 300 43,154 | 57, 597 . 69, 819 Korea__.---------.-2-2--2----- eee 490, 009 656, 678 96, 452 193,000 | 329,000 10 2,098 Malaya, Federation of.__..._._____ 2, 213 1,212 | | 287 445 -§, 312 10, 212 Philippines, Republic of......_.___| 1 13, 764 |.--.------.] 113,490 | 360 64, 441 209, 225 Saudi Arabia_.__._-....-_-_-_____. 42, 643 6 8, 683 6 37, 972 48, 000 52, 000 74, 000 U.S.8. R_o2---- eee (8) (8) (8) (8) 3. (8) 
Total___---.-.2 2222-22 ee. 1,177,000 | 1,050, 000 383, 000 425,000 | 795, 000 600, 000 

Africa: . oo fe . of Bechuanaland ____....-._.-_______. 12, 966 11, 575 11,297 | 9,739 7, 381 1, 507 Belgian Congo !2_____-__.__.______. 451,171 364, 204 346, 971 331, 304 301,445 | 299, 774 Cameroun (French). _-__.-___.____ 21, 798 20, 416 16, 300 11, 927 11, 574 (5) Egypt. -.---.-------------.--..----| 890 |. 1,036 3, 014 2, 793 2, 090 3, 853 Eritrea..-..-.....-.....--.-______- 83 169 4 399 3,411] 3,674 (5) , Ethiopia...---.._-.-.--2-_2 22 4 48, 000 6 38, 156 6 56,176 | 6 51,528 6 27, 382 (8) French Equitorial Africa___.______ 93, 462 84, 106 76, 069 71, 5385 70, 170 63, 715 | | French Guinea__.-..--._.._______. (5) (5) (8) 4,405 7, 395 88, 029 French West Africa......._.__.____ 7,973 8, 777 6, 945 7, 009 5, 564 20, 512 Gold Coast. ..-------2- 22-2 | 567, 282 523, 225 539, 252 585, 910 505,153 | 672, 388 Kenya..---------2-----------------| 45, 118 42, 259 38, 517 29, 892 21, 959 23, 429 Liberia._....----2-22 22 30, 823 30, 772 69,016 16, 506 16, 987 | 13, 797 Madagascar_-__....-----.--__._ 9,195 9, 388 6, 430 3, 890 (5) 2, 095 Morocco, French. ___..-___.-______ 2, 476 2, 572 161 (5) (5) (5) . Nigeria_.-..-...----- 2222 15, 323 7,916 8, 108 4, 881 2, 203 2, 899 Portuguese East Africa.._._.______ 6, 481 7, 577 7, 897 5, 766 4, 441 5, 427 Portuguese West Africa_......____- 2, 000 1, 296 822 552 360 443 Rhodesia: 
Northern. ._.--..-222-2-- 28. 703 | 307 265 13 §, 838 13 779 180 Southern._-..-.--2-- 22-8 656, 684 592, 729 568, 241 544, 596 522, 735 514, 440 Sierra Leone__._...-..-_-..__._____- 2, 748 1, 026 274 183 2, 400 2, 193 South-West Africa.......__.______. 155 97 83 67 34 455 Sudan.._._...22-- 2,127 1, 820 1, 623 3, 670 3, 725 (5) Swaziland.._....----2--- 8 2, 734 ~ 2, 299 3, 583 4,914 5, 637 3,110 Tanganyika (exports)..-...__._____ 72, 723 55, 148 49, 302 48, 428 47,317 57, 557 Uganda (exports) __--.._-._.______. 3, 820 2, 593 2, 295 2, 176 1, 535 1,158 Union of South Africa___-________- 12, 804, 379 |12, 279, 629 |12, 224, 629 11, 927,165 |11, 200, 281 |11, 584, 849 

Total.-_-...-----------._....__]14, 861, 000 14, 089, 000 |13, 978, 000 |13, 679, 000 |12, 776, 000 13, 412, 000 
_ oo eS E——EeE——S__E_E— I ——— 

See footnotes at end of table.
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World production of gold, 1948-48, by countries, in fine ounces ‘—Continued 
eee 

Country 1943 1944 1945 | 1946 1947 1948 

Oceania: . 
Australia: 

Commonwealth___..--.-.-----..| 751, 279 656, 867 657, 212 824, 480 937, 654 890, 428 
New Guinea.....--.-.-----------|-----------].------- 22 |ee eee 661 59, 202 86, 556 

Fiji_------------------2-- oie 61, 505 40, 407° 94, 964 82, 402 94,353 | 93,059 
New Zealand..------.-----..--.---| 149, 150 142, 287 128, 364 119, 271 112,260 | 93, 903 

Total__.-----------------------] - 961, 934 839, 561 880, 540 | 1, 026, 814 | 1, 203, 469 | 1, 163, 946 

: World total (estimate) 1_.__--..|28, 900, 000 26, 400, 000 |26, 100, 000 P, 500, 000 28, 900, 000 29, 600, 000 
. ne ee 

1 Figures used derived in part from American Bureau of Metal Statistics. For some countries accurate 
figures are not possible to obtain owing to clandestine trade in gold. Data not available for Bulgaria, 
Germany, Norway, Sarawak, and Yugoslavia; estimate not included in total. ‘In addition, production 
in Burma, Indonesia, and Papua was negligible, and Thailand produced none in 1943-47. 

2 Refinery production. Excludes production of the Philippines. 
3 Imports into United States. 
4 Estimate. 
§ Data not available; estimate included in total. . 
6 Exports. . . 
7 Includes gold mined in Transylvania which temporarily formed part of Hungary. 
8 Output from U.S.S. R. in Asia included with U.S. S. R. in Europe. 
§ Lode only. 
10 South Korea only. ; 
11 Figure published by Director of the Mint, representing gold of Philippine origin refined but not neces- 

sarily mined during the year. 
122 Includes Ruanda-Urundi. 
13 Included is yield from Nkana mine refinery slimes accumulated during the war: 6,594 ounces in 1946 

and 547 in 1947. | | 

World production of silver, 1943-48, by countries, in fine ounces ! 

{Compiled by B. B. Mitchell] 
ene eee ee reece a Sa a STS SSS Sn Sn i SRS 

Country | 1943 1944 1945 1946 1947 1948 

North America: . 
United States ?_......_.._..| 40, 874,050 | 35,651,049 | 29, 046, 047 | 21, 103, 269 | 38,587,069 | 39, 228, 468 
Canada. _...._...---.-.---.-| 17, 344, 569 | 13, 627, 109 | 12,942,906 | 12, 544,100 | 11, 773,619 | 14, 569, 280 
Central America and West 

Indies: 
Costa Rica 3__.....-.. 2 -- 1, 154 3, 506 1, 380 604 1, 470 3, 029 
Cuba___.-..------.---.---| 3 142, 420 3 42, 985 3 107, 195 127, 222 146, 932 185, 216 
Honduras___...-.-.-------| 3,161,901 | 3,115,352 | 3,003,495 | 2,682,910 | 2, 413, 399 3, 170, 871 
Nicaragua (exports)... ___ 251, 901 248, 529 240, 197 260, 637 213, 417 212, 463 
Salvador (exports) _._.--_- 202,064 | 305,922 223, 705 313, 180 265, 104 216, 342 . 

Mexico .._.._--.-----.-----| 76, 633, 062 | 65, 460, 073 | 61, 097, 727 | 43, 263,132 | 58, 843,863 | 57,519, 703 
Newfoundland __-.-..-...---| 1, 258, 708 | 1,163,206 | 1,076,129 | 1,107, 827 956, 052 882, 263 

Total.._...-..-.--..~.~-/139, 870, 000 |119, 618, 000 |107, 739, 000 | 81, 403, 000 |113, 201, 000 | 115, 988, 000 

South America: 
Argentina.__..._.....-.-.---| 2,319,194 | 1,695,000 | 2, 760,000 | 3,090, 000 | 4 2, 435,400 | 41,201,900 
Bolivia (exports)_........---| 7, 299,730 | 6,797,631 | 6,683,561 | 6,106,165 | 6, 233, 354 7, 562, 208 
Brazil__....--...----.._-_2- 30, 048 28, 722 28, 385 21, 968 20. 293 23 095 
Chile___-..-.----.--._..-..-| 1,093, 543 | 1,171,895 | 1,070, 219 823, 220 981, 048 990, 450 
Colombia_.....-...---.--_.- 209, 950 197, 323 168, 699 151, 971 110, 352 109, 188 
Ecuador-....--..--------_--- 362, 013 441, 345 235, 500 192, 200 156, 931 226, 664 
Peru.....-------------.-----| 14, 659, 742 | 15, 832,440 | 12, 997,741 | 12, 334, 150 | 10, 782,909 | 10, 421. 502 

Total_.........----.----] 25, 974, 000 | 26, 164,000 | 23, 944,000 | 22, 720, 000 | 20,720,000 | 20, 535, 000 

See footnotes at end of table.
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World production of silver, 1948-48, by countries, in fine ounces !—Continued 

Dd Country 1943 | 1944 1945 1946 1947 - | 1948 

Furope: 
Austria__....-__---_-___-__- 11, 028 13, 960 |_.__.-__----]------------ (5). (5) 

_ Czechoslovakia 4_._________-- 740, 000 675,000 | 300, 000 600,000 | 1, 400, 000 1, 600, 000 
Finland___.__---_---_______- 87, 579 90, 344 45, 236 146, 929 188, 821 (5) 

' France__-.--.-.--__2--_----- 310, 737 240, 134 - 350, 025 535, 213 (5) (5) 
Germany -___--.._----.--__-- (5) (5) (5) (5) (5) 6 867, 459 
Hungary__--.---.-.---.-----] 1,124, 311 7 614, 300 7 3, 200 14, 854 (5) (5) 

-. [taly__. 2222 2-2 eee]. 239, 845 81, 052 ~ 1,382 298, 400 460, 900 601, 000 
Norway._.------------------] 281, 485 170, 399 131, 818 202, 550 228, 270 147, 900 

» Rumania.___.-._--- ee 78, 994 71, 310. 189, 610 a) 481, 264 (3) 
Spain____._____._-_-__-__---- 656, 422 778, 016° 497, 661 669, 009 638, 192 4206,000 | 
‘Sweden__._._2_______.__.-._] 1,306, 220 | 1,292,299) 1,135,178 1, 294,935 | 1, 088, 656 (5) 

’ United Kingdom_-_-_..-.--- 33, 885 33, 742 26, 808 23,285 | ~~. 25, 000 | 25, 000 

. - » Total (estimate) _-...-_-| 14,000, 000 | 13, 000, 000 | 10,000, 000 | 11, 000, 000 | 14,000, 000 | . 15, 000, 000 

Asia: - ae 
Burma_..-.....-._.---------|------------|------------]-----------. [--------+- 2+ |------- +e ee 4 450, 000 
China._._____...-.-.------- (8) (5) (5) (5) 1,747| ©) 
Formosa._...-.-.--------- 224, 367 127, 873 - 3,156 | 5) (5) 6, 870 

Cyvrus___--_.-.----.------- 17, 282 4,882 |__._.-..----]----------..]-----------.]------------ 
India... .------------ eee 18, 611 14, 299 14, 154 - 9, 821 12, 422 (5) 
Japan_.._-__-.-..-.._..----.| 6,376, 553 | 5,029, 341 8 853,377 | 1,281,625 | 1,909, 433 2, 231, 261 
Korea..._....--..----.---.---| 2,829,265 | 2,577,525 |_---___-..--| 4 130,500 4195, 400 938, 505 
Philipines, Republic of___- 26,071 |.-.----.---- 17, 208 3, 600 6, 586 150, 760 
Saudi Arabia_.-_--.--2. 2. 47, 008 10:7, 290 10 28, 255 29; 475 (5) (5) 

Total (estimate)__._.._--_-| 10,000,000 ; 8, 000, 000 1, 000, 000 1, 500, 000 2, 200, 000 3, 000. 000 

4 frica: 
Algeria..___._.---.----- 2. 15, 432 48, 612 14, 664 39, 996 (5) (5) 
Bechuanaland._.-.-.-.--..-| . 1, 221 1,319 1, 237 1, 704 1, 086 233 
Belgian Congo_.._-..-..--.-} 3, 105, 762 2, 732, 813 4,141, 016 5, 047, 666 4, 057, 295 3, 805, 619 
Gold Coast (exports) _...__-- FQ, 288 56, 820 36, 666 54, 525 (5) (5) 
Kenya___-.----------------- 16, 354 11, 500 16, 659 5, 493 3, 859 3, 184 

. Morocco, French... --_.-___- 85, 714 65,427 |. 107,609 117, 157 () (5) . 
Nigeria _._.....-.-.------_-- 42,100 1, 079 1, 106 666 2, 130 4, 270 
Portuguese East Africa. --_- 559 844 998 805 734 712 
Rhodesia: , 
Northern. .____--.--_.-__- 41 | __-_-___--- 2, 269 11 634, 392 1173, 277 |------__--_- 

- Southern. __-._-.----____- 119, 322 103, 776 95, 975 95, 168 91, 900 81, 404 
South-West Africa.....-2___|.-----.----_]---------_--|---------.--]-------.----|------------ 301, 168 

- Swaziland -......-.-.---L 2 }----- 78 163 |__.-__-_-_-- 211 124 
Tanganyika (exports) ...._-- 18, 304 17, 120 21, 377 21, 096 20, 794 25, 010 
Tunisia__.........---.--_-.-|. 8, 906 35, 205 34, 369 60, 122 (5) (5) 
Uganda (exports) _.......__- 468 306 275 205 (5) (5) 

- .Union of South Africa....__| 1, 334,042 1, 213, 051 1, 243, 426 1, 207, 373 1, 147, 694 1, 170, 951 

- Total._..-.-..-------.--| 4, 759,000 | 4, 288,000} 5,718,000} 7, 287,000 | 5,620, 000 5, 613, 000 

Oceania: 
Australia: 

Commonwealth_.__-....._| 10,329,830 | 9,365,726 | 8,076,740 | 9,045,280 | 9,527,140 | 10,057, 519 
New Guinea___._..-.-_._.|-_-_-_____.._]_-----------|_-----_------|------------| 1% 35, 421 (5) 

Fiji.....----.----.-------.-- 19, 047 9, 355 29, 398 26, 351 33, 237 29, 187 
New Zealand-____..._--.-_-- 280, 786 328, 281 244, 544 224, 341 221, 984 232, 563 

Total._..__._._____..-_.} 10, 630, 000 | 9, 703,000 | 8,351,000 | 9, 296, 000 | 9, 818,000 | 10, 360, 000 

World total (estimate) !_~. _|205, 200, 000 180, 800, 000 156, 800, 000 [188; 200, 000 j265, 600, 000 | 171, 000, 000 

1 Silver is also produced in Bulgaria, Greece, Hong Kong, Federation of Malaya, Indonesia, Poland, 
Portugal, Sarawak, Sierra T-eone, Turkey, U. S. S. R., and Yugoslavia; production data are not available, 
but estimates are included in totals. 

2 Excludes the Philinpines. 
3 Imports into the United States. Scrap is included in this figure in many instances, most notably in 

_ the case of Cuba. 
4 FE stimate. 
5 Data not available; estimate included in total. 
6 Bizonal area. 
7 Data represent Trianon Hungary after October 1944. 
8 January to March, inclusive. 
® South Korea only. 
10 Exports. 
11 Recovered from an accumulation of refinery slimes. — 
12 Fiscal year ended May 31 of year following that stated,
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Canada.—Gold production gained 15 percent in 1948, continuing ~ 

the rise in progress since 1945. Silver output likewise increased in 

1948 (17 percent), reversing the downtrend in progress since 1940. 

Output of gold in 1947 and 1948 was as follows, in fine ounces: 

Province or Territory: 1947 1948 
Alberta___..-.-.-----------------------+---- 78 72 

British Columbia_..____._._.--------------- 249, 011 311, 711 

Manitoba.___________---------------------- 72, 906 (1) 
- Northwest Territories_.....----------------- 62, 517 101, 346 

Nova Scotia. ____-_-_---------------------- 1, 271 189 

Ontario.___..._._.._..........__-_-------. 1,944,819 2, 090, 414 
Quebec____._------------------------------ 598, 127 767, 026 

Saskatchewan___.___-_---------------------- 93, 747 1196, 211 

Yukon___________-_-_--------------+---------+- 47, 745 60, 605 

Total. .._.._....-------e-ee------------- 8, 070, 221-3, 527, 574 
1 Manitoba included with Saskatchewan. 

Canada exported 5,434,364 ounces of refined silver and 3,294,691 

| ounces in ores and concentrates in 1948 compared with 7,514,373 and 

2,722,261 ounces, respectively, in 1947. | 
| Mexico.— Mexico continued to be by far the leading silver-producing 

nation in the world. In July the Mexican Government decided ° to 
allow the peso, for many years pegged at 20.62 cents U. 5. currency, 

to seek its own level. It soon settled at about 14.5 cents, although no 

official rate was fixed. The coinage of 1-peso pieces was halted follow- ) 

ing exportation of some to the United States, presumably for melting © 

and sale as bullion. Since October 21 silver exports, whether in coins 

or bars, have been subject to approval of the Banco de Mexico. ‘The 

director general of the bank announced ° recently that the Government 

bought and used 28,393,000 fine ounces of silver, almost half of the 

: year’s output, for making one- and five-peso coins in 1948. __ | 

Republic of the Philippines——Gold production in the Philippines 

was estimated as 209,225 ounces in 1948 or sharply above the 64,441 

ounces in 1947. The amount received for sales of bullion was reported ‘ 

to be possibly 20-30 percent over the statutory price, as the open 

market for gold in Manila during the year varied from 86 to 100 pesos 

an ounce; pesos were convertible in unlimited amounts into United 

States dollars at 2 to 1. Largest producer of the year was Benguet- 

Balatoc mine group, credited with 80,556 ounces, followed by Atok-Big 

Wedge mine with 65,972, and Mindanao Mother Lode mine with 
32,963 ounces. 

Union of South Africa.—Although gold production in 1948 was above 

that in 1947, there was actually a continuing drop in the rate of out- 

put; production in the latter year was adversely affected by a lengthy 

labor strike said to have reduced the total about 500,000 ounces. 

The production rate has been downward since 1941. The year 1948 
was marked also by a decreasing labor supply and rising costs. Month- 

ly output dropped during 1948, being 992,185 ounces in January and 
945,727 ounces in December. 

§ Leavens, Dickson H., Silver: Eng. and Min. Jour., vol. 150, No. 2, February 1949, pp. 73-74. 
6 Engineering and Mining Journal, vol. 150, No. 3, March 1949, p. 125. 
7 Engineering and Mining Journal, vol. 150, No. 4, April 1949, p. 151.
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| Salient statistics of gold mining in the Union of South Africa, 1945—48 

{Transvaal Chamber of Mines] ; LG 

1945 +1946 1947 1948 

Ore milled (tons)_..........---...------| 58,897,600} 56,927,500 53, 712, 300 55, 285, 700 
Gold recovered (fine ounces) ___-..----- 12, 213, 545 11, 917, 914 11, 197, 638 11, 574, 871 
Gold recovered (dwt. per ton)_..------- 3. 997 4, 024 3, 982 4,012 
Working revenue___._...........-..----]| £101, 847, 382 £99, 249, 814 £92, 740, 023 £96, 179, 355 
Working revenue per ton...._.-_--.-_-- 34s. 7d. 34s. 10d, 34s, 7d. 34s. 9d. 
Working cost_....-_..-_.2.127-.77""_] £69, 941,061 | £72, 920,881 | £71, 309,136 | £72, 383, 938 
Working cost per ton of ore_..-__------- 23s. 9d. 25s. 7d. 26s. 7d. 26s. 2d. 
Working cost per ounce of metal... ---- 118s. 10d. 127s. 4d. 133s. 4d. 130s. 7d. 
Working profit.........-.......____] £31, 906,321 | £26, 328,933 | £21, 430,887 | £23, 790, 417 
Working profit per ton._-...----------- 10s. 10d. 9s. 3d. 8s. 0d. | 8s. 7d. 

Dividends._.____._-__-__222 2 eee £13, 056, 263 £13, 406, 349 £11, 845,035 | £13, 419, 443 

Ae SSS SSS SSS SSS SSS SS SS SS PFS ras Sis a ish iii 

_ The shortage of native labor has become the producers’ principal 
problem. At the end of 1948 the native labor force was 254,964 
compared with 273,902 and 278,048 at the end of 1947 and 1946, 
respectively. Favorable factors include further substantial progress’ 
on the Far East Rand in developing the Kimberly Reef by mechanical 
loaders. On the Far West Rand development results of both pro- 
ducers and nonproducers were said to be highly encouraging in many | 
cases. The Venterspost mine produced the highest quantity in its 
history, and the Libanon mine was expected to begin production 
soon. In the Orange Free State, horizontal development began from | 
the first completed shaft—the St. Helena incline. The company’s 
vertical shaft was down 1,450 feet at the end of 1948. In addition to 

| seven other shafts already being sunk, four more were planned in the 
district. Electric power reached the area during the year and greatly 

: facilitated shaft sinking. Water supply from the Vaal River, how- 
| ever, was not expected to reach the gold field before the first mines . 

are ready for production. - ou |



Gypsum 
. By JOSEPH C. ARUNDALE anp MAY G. DOWNEY . 

| : : GENERAL SUMMARY 

HE year 1948 saw new records established in all important phases 
of the gypsum industry. Domestic mine production of 7,254,535 
short tons.and imports of 2,859,209 short tons of crude gypsum 

were all-time highs. Improved supply and labor conditions, extensive 
modernization of existing facilities, and development of new capacity 
and expansions in response to very heavy demand made possible 
record production of most gypsum products. The residential building 
and industrial construction boom and the general effort at maximum 
industrial output during the year were reflected in substantial increases | 
in production of such items-as portland-cement retarder, fillers, and 
gypsum for bedding plate glass, gaging and molding, and other 
plasters, and the principal types of gypsum board. Most plants were 
operated at or near practical capacity. Although shortages of some 

| gypsum products were reported, these had largely disappeared by the 
end of the year. Gypsum board and lath continued to be exported 
under license control; but demand from foreign consumers declined, 
as many new foreign deposits of gypsum were developed and new 
plants erected. | . | 7 | | 

Wholesale prices for gypsum board and lath were increased 
moderately during the year. | 

During the winter of 1948-49, for the first time in several years, | 
distributors were able to accumulate stocks of gypsum board and lath 
during the normal lull in building activity. | 

World production of gypsum and gypsum products was also at a 
| record level. However, as more and more countries develop their 

domestic gypsum resources and become self-sufficient in the manu- 
| facture of gypsum products, exports of gypsum products from the 

United States have declined. 

RESERVES | 

Domestic gypsum deposits are so extensive and abundant that 
| reserves are considered virtually inexhaustible. Gypsum is widely 

| distributed throughout the world; and, although many countries import 
gypsum, as a general rule they do so for economic reasons, such as cost 
of production, transportation, or utilization of available material and 
not for lack of resources. | 

In the past few years, many countries have intensified the survey of 
their gypsum reserves and economic research in the development and 

611
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utilization of these reserves. In the United States an example of this _ 
| is the intensive geologic investigation of Kansas gypsum deposits 

: undertaken by the Kansas State Geological Survey in cooperation with 
the University of Kansas, with the expectation that this research pro- 
gram will aid in exploiting the State’s high-quality deposits.’ 

Salient statistics of the gypsum industry in the United States, 1944-48 

1944 1945 1946 1947 1948 

Active establishments !___-----------------| 77 75 80 93 95 

Crude gypsum: 2 
Mined___....----------------Short tons__| 3, 761,234 | 3,811,723 | 5,629,398 | 6,208,216 | 7, 254, 535 
Imported...------_.--------------d0___-| 342,462 | | 508,762] 1,457,140 | 2,157,049 | 2, 859, 209 

Apparent supply_.-------------do__-_} 4, 103,696 | 4,320,485 | 7,086,538 | 8,365,265 | 10, 113, 744 
Calecined gypsum produced: 3 oo 

Short tons.....-.-------_---------------|_ 2,368,143 | 2,485,090 | 4,169,662 | 5,010,918 | _ 6, 243,392 
Value. ......-.-..------------------------|$13, 841, 399 |$14, 473, 566 |$29, 272, 960 |$38, 726, 405 | $48, 144, 806 

Gypsum products sold: 3 | , - 
Uncealcined uses: a 

Short tons....-.--.----------------.---| 1,056,276 | 1,147,797 | 1,641,279 | 1,950,181 | _2, 226, 026 
Value. .....--.-----.------------------| $2, 958, 564 | $3, 432; 727 | $5,105, 789 | $7,012,106 | $7,927, 266 
Industrial uses: Oo _ 

‘Short tons_.--------------------------| __ 200,473 | __ 187,796 | __ 207,178 | __ 207, 226 219, 472 
Value... ...-.-.-----------------------| $2, 550, 649 | $2,326, 363 | $3, 160,988 | $3, 430,022 | $3, 731, 489 

Building uses: 
Value... .._---------------=-----------|$50, 196, 006 |$54, 389, 504 |$88, 927, 786 |$117,973,351 |$165, 175, 523 

Total value__......-..---------------|$55, 700, 219 |$60, 148, 594 |$97, 194, 563 |$128,415,479 |$176, 834, 278 
Gypsum and gypsum products— - 
Imported for consumption__----.---.---.| $394, 603 $548, 707 | $1,833, 088 |4$2, 523,936 | $3, 114, 762 
Exported.___.__.---...--.--------------| $489, 980 | $1, 502, 668 | $1, 065, 248 |#$1, 599, 578 | $1,317, 042 

1 Each mine, plant, or combination mine and plant is counted as 1 establishment. | 
2 Excludes byproduct gypsum. a 
3 Made from domestic, imported, and byproduct crude gypsum, 
4 Revised figure. . 

| | DOMESTIC PRODUCTION | 

7 Crude.—Of the 64 active domestic mines producing gypsum during 
| 1948, 40 were open-pit operatit ns, 17 were underground, and 7 were 

combinations of these two types. Great improvement in labor and 
supply conditions, increased mechanization, expansions, and develop- 
ment of new deposits permitted total mine production to increase 
approximately 17 percent over the previous record year of 1947. 

Calcined.—The tonnage of gypsum calcined, a good barometer of the 
condition of the industry because it includes imported as well as domes- | 
tically mined material, was nearly 25 percent greater in 1948 than in 
1947. 

Mine and Calcining Plant Developments.—TheNational Gypsum Co. 
mine at Akron, N. Y., was being dismantled after more than 40 years 
of operation. The processing plant on the site will continue to operate 
on material from the Clarence Center mine.’ 

An expansion program designed to increase the production capacity 
of the mill and enlarge its office facilities was underway at the Certain- 
teed Products Co. plant at Blue Rapids, Kans.’ 

The Northwest Gypsum Co. has developed a deposit of gypsum 
on the Snake River near Weiser, Idaho. The capacity of the open-pit 
operations is expected to reach 1,000 to 3,000 tons per day.* 

1 Rock Products, vol. 51, No. 6, June 1948, p. 131. 
2 Pit and Quarry, vol. 41, No. 5, November 1948, p. 70. 
3 Pit and Quarry, vol. 41, No. 6, December 1948, p. 51. 
4 Rock Products, vol. 51, No. 9, September 1948, p. 66.



: | GYPSUM 613 

10,000 ; 

| cece, Sf | 

aN jew crude supply | | f a _— ] 

— — | (i See Ze: 
| | SON | Pf ‘ | 7 : o Grude mined ; 

é 3,000: 7 

Nee ee ee . 

° - / 2,000 | Es LZ 7 
° y 

, 2 lenny | QUARTERLY TRENDS fe No 

z Wf |_7 

2 of 
3 VN . | oN —~ 
r 1,000 crude mined ~S he / | 

Te |. | wf. ft 800 , 

nL NM fone dL Ce 
nL Maeoeaeme| pT | 
woos let te i I 

1942 1943 1944 -1945 1946 1947 1948 

FIGURE 1.—Trends of new crude supply, domestic crude mined, and production of calcined gypsum, 1942- 

48, by quarters. 

National Gypsum Co. is making plant and office additions at Fort 

Dodge. Iowa. and also planned to expand capacity of its plant at 
59 ’ 

Medicine Lodge, Kans.*® | ’ 

The U. S. Gypsum Co. announced plans to construct a new gypsum 
mill in northern Nevada, probably near Lovelock.’ 

Crude gypsum mined in the United States, 1946-48, by States _ 
a 

/ j ’ . | 

1946 1947 1948 

State 
Active} Short Value Active| Short Value Active} Short Value 

mines tons mines; tons mines tons 

Arizona. -.------- 2 212,981 | $456,361 3 23,980 | $128, 725 3 
rkansas....-.-- 2 56, Kanses.-ioo--| 2 i \21, 745 | 468,951 { 2 264,738 | $587, 134 

ew Mexico. ..|_--..__|----------}-----.-----]-------]---------]----------- 
Culifornia_.-----~ : 574, 345 | 1,315, 699 12 | 811,798 | 1,996, 157 18 962, 038 | 2,354, 390 

olorado_....-.-- 3 

Montana—-----| ? | 199,895 | 474, 704 | 2 fas, 979 | 644, 583 2 | 217,299 | 717,072 
Wyoming...._- 2 3 22, 643 112, 238 2 , 

Iowa___-..------- 5 560, 094 | 1,172, 500 4 | 656,982 | 1, 677, 217 4 729, 880 | 1, 753, 545 

Michigan. __.--~- 4 |1, 120,070 | 2,171, 979 4 |1,031,157 | 2, 760, 825 4 | 1,309, 331 | 3, 617, 868 

Nevada.__..----- 3 | 490, 253 | 1, 164, 083 7 | 526,972 | 1,377, 143 7 519, 552 | 1, 222,070 
New York-.----- 71 814,999 | 1,961, 157 7 | 949,375 | 2, 613, 094 7 | 1, 228,358 | 3, 294, 973 

Ohio... ---.---2. 2 2 2 
Virginia 9 584, 755 | 1, 482, 269 9 589, 808 | 1, 837, 846 1 

Oklahoma........ 9 2 9 1, 129, 635 | 3, 422, 078 

dlahoma.------| 5 } 301,123 | 612, 148 { 2 \396, 144| 912, 764 { 2 
TexaS........-... 6 771,633 | 1, 630, 929 6 | 831, 633 | 2,000, 341 5 893, 704 | 2, 143, 539 

Total_..----- 52 |5, 629,398 |12, 441, 829 63 [6,208,216 |16, 529, 884 64 | 7, 254, 535 119, 112, 669 

a Oe SO 

5 Rock Products, vol. 51, No. 2, February 1948, p. 75. 
6 Rock Products, vol. 51, No. 3, March 1948, p. 71. 
? Mining World, vol. 10, No. 5, April 1948, p. 61.
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Calcined gypsum ! produced in the United States, 1947-48, by districts 

1947 1948 

District fp ; 
Short tons} Value | Short tons; Value . 

eee 

New Hampshire, Massachusetts, and Connecticut______ 181, 646 | $1, 561, 512 213,923 | $1, 838, 598 
Eastern. New York, New Jersey, Pennsylvania, 1.215.707 | 10,814. 164- 

Georgia, and Florida___.____...--------.----_-----___ 1, 566, 423 | 13, 581, 278 997,191 | 7.961. 381 
Ohio, Virginia, Indiana, and Maryland__-.._---________ . ’ oa 
Western New York_..w_-_--_--.-.----- 625, 513 | 4,267,028 | - 696, 087 4, 647, 079 
Michigan____.--__ i ------------| 451,276 | 3,425,779 | 555,287 | 4,124,171 
Towa___---_-------__--------------------------------.} 530,472 | 4, 000, 575 560, 573 3, 730, 060 
Kansas and Oklahoma_-__...-.----.-.---------_-______. 266, 308 | 2,115, 216 318, 901 2, 386, 526 
Texas__-.--_----_2_-___--__----------------------------|_ 547,350 | 3,803, 464 625,632 | 3, 867, 656 
Colorado, Wyoming, South Dakota, Montana, Utah, 
and New Mexico 2______---__-_.-_.--- 2 169, 653 | 1, 354, 308 241, 298 2, 002, 016 

California, Nevada, and Arizona..-..------_2_-________ 672,277 | 4,617, 245 893, 793 6, 773, 155 

Total_-- woo +++ 22 ---------------------------------| 5, 010, 918 | 38, 726,405 | 6,248,392 | 48, 144, 806 
a 

1 Made from domestic, imported, and byproduct crude gypsum. | 
2 No production from New Mexico in 1947 or from Wyoming in 1948. 

Active calcining plants and equipment in the United States, 1946-48, by States 
See 

. | 1946 | 1947 | 1948 

Equipment Equipment _ Equipment 
State Cal- |__| Cal- |---| Cal- |—-—--—_ 

cining Other | Cus Other | (ming Other 
plants | Kettles| cal- | Plants | Kettles! ‘cal- | Plants | xetties| cal. 

; | ; ciners ! ciners ! . | Ciners!. - 

California_..-........--_____ 4 10 4 4 10 5 4 10  § 
Iowa__.------..---...--_--__ 5 17 4. 5 17 2 5 19 4 
Michigan. ...-..-...---____. 4 19 [iLL]. 4 19 je 4 20 |_..----. 
New York_.-_.....--.___-_- 7 20 6 7 22 6 7 22 6 
Texas__..-----_---.-.-_-__. 5 28 |_-_--._- 5 31 |_-2.--_ 4 27 |-------- 
Other States 2.--.......____ 25 . 64 23 28 |. 75 24 29 77 26 

Total.__.---.-_.--__- 50| 158 37 53 | 174 37; 53/75] a 
te  -e 

1 Includes rotary and beehive kilns, grinding-calcining units, and hydrocal cylinders. 
* Comprises calcining plants in 1946-48: 1 each in Arizona (none in 1946), Connecticut, Florida, Georgia, 

Indiana, Maryland (none in 1946), Massachusetts, New Hampshire, New J ersey, New Mexico (none in 1946- 
47), Oklahoma, Pennsylvania, South Dakota, and Wyoming; 2 each in Colorado, Kansas, Montana, Nevada, 
Ohio, Utah (3 in 1948), and Virginia (3 in 1947).
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oe CONSUMPTION AND USES 

Gypsum products were consumed during 1948 at a record rate. 

~The enormous amount of residential and nonresidential building and 

maintenance created a strong demand for such building materials as | 

| gypsum lath, wallboard, sheathing, and the various building plasters. 

During the first part of the year it was still necessary for some pro- 

ducers to allocate shipments of lath and wallboard to distributors. 

However, by the end of the year, only local shortages were being 

reported, and some inventories were built up during the winter season 

of normally slower building activity. — | 

The portland-cement industry consumed a record tonnage of gypsum 

as a retarder. 7 | | 

Several of the larger producers of lath and board notified the 

Government of their decision to decline to enter into a voluntary 

agreement to allocate their future output to users specified by the 

Government as “essential.”” Their reason for rejecting this proposal 

was that such an agreement was unnecessary in view of the expectation 

that output, as a result of expansions and improved methods and con- 

ditions, would be adequate to meet the estimated housing require- 
ments for 1948.° | , 
Gypsum-Products Plant Developments.—The National Gypsum Co. 

completed its expansion program at Clarence Center, N. Y. This | 

new modern plant will turn out about 17,000,000 square feet of such 

eypsum products as wallboard, lath, and sheathing, plus about 6,000 

tons of plaster monthly.® The company announced plans for a west 

coast factory. Its engineers have discovered a large high-grade 

gypsum deposit in Imperial County, Calif. The plant to be built 

will produce gypsum board, lath, plaster, and other gypsum products." 

The United States Gypsum Co. began production of plaster and 

wallboard at its new plant at Norfolk, Va., using raw gypsum from | 

Nova Scotia. Expected output is about 120 tons of plaster and 

350,000 square feet of board daily." The company completed a major 

enlargement of its plant at Plaster City, Calif., in the Imperial Valley.” 

The Western Gypsum Co. of Salt Lake City completed a new plant 

at Sigurd, Utah, and output was begun in April 1948. This plant will 

produce a full line of gypsum products.” 

8 Pit and Quarry, vol. 40, No. 12, June 1948, p. 59. 
® Pit and Quarry, vol. 40, No. 11, May 1948, p. 57. 
1° Rock Products, vol. 51, No. 5, May 1948, p. 67. 
11 Pit and Quarry, vol. 40, No. 8, February 1948, p. 58. 
12 Rock Products, vol. 51, No. 5, May 1948, p. 67. 
18 Pit and Quarry, vol. 41, No. 4, October 1948, pp. 80-84.
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i| Uncalcined Uncaicined Uncalcined | . 
Tile oa Tile. A > Tile ie ft 

Fe Js “atm SS AR Building 
Arete ea ec, hoe “Eas Ss aplasters im |) Ace CN ME YN 7 See SE em | 

B) Re ANS BE Building eee fineness SENN fag Building Ege Se _—————_ 
| cer (gi et plasters faa RRA PP | 
Rae I Lath ce ee 32 ————————— 

. ————SSS ae Ce Oe ccs SSS ee CU | Se Ce a SS _ ; All other board eg eg All other board 

| ~r S 7 EEE 23 7 SSS 

‘ , 1928 1940 1945 | on 

| 100= $42,575,000 100= $53,492,644 1002 $60,148,594 . 

#; Industrial plasters . industriat plasters Industrial plasters | a| Uncalcined | Uncalcined \ Uncaicined 

g) Tes > Tile Sac os : xO ene anren eS Pree LRN PBST j Tl SEN Building Be LEX Buildingz AS weew\ Building —— | oN plasters faa fo plasters game cence plasters ga erent ee P| CS oa. A) feplotn Ne) ee Cs | SS | Renn Borne) 2 te Lath ee Ee ——— Se Oh SSS = io a 2 SS Sf fl 
All other board RS SS S$ ; 48 ay Ail other board Scien === All other board 

SSS e 44 EES 43 . 

_———— SSE” SSS 

1946 1947 1948 

100+ $97,194,563 — 100=$ 128,001,267 100 = $ 176,834,278 

FIGURE 2.—Percentage distribution of total sales value, f. 0. b. plant, of gypsum products in 1928, 1940, and 
1945-48, by groups of products. 
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| Gypsum products (made from domestic, imported, and byproduct crude gypsum) _ 

gold or used in the United States, 1947-48, by uses a . 

i 

— 1947 jo 1948 
a 

Percent of 
Use Value Value change in— 

Short —_—_———_—_———_| Short |—-—*YIO 

ons tons : Aver- 
Aver- Aver- | Ton- 

| | Total age Total age | nage ote 

Uncalcined: . 
. 

Portland-cement retarder___-}1, 341, 859 $4,445,877) $3.31] 1, 674, 944 $5, 538, 525} $3.31 -++-25}__.-.-- 

Agricultural gypsum- --.---- 575, 626 2, 236, 994) 3.89 516, 899| 2, 054, 298 3. 97 —10 +2 

Other uses !_.------..------- 32, 696 329, 235|. 10.07 34, 183 334,443} 9.78 +5 —3 

Total uncaleined uses_--_|1, 950,181) 7, 012, 106)_------| 2, 226, 026) 7, 927, 266|.------ +14)....--- 

Industrial: 
a 

Plate-glass and terra-cotta 
plasters_._.-..------------- 36, 364 376, 543] 10.35 47,195 559,452; 11.85 +30 -+-14 

Pottery plasters--..--------- 48,934|  —«- 785, 588) 15.03) — 48, 017 774, 353| 16.13 —2 +7 

Orthopedic and dental plas- 
ters___.__---.-..----------- 13, 329 421,761; 31.64 11, 482 369,035) 32.28} —14 +2 

Other industrial uses 2.......| 108, 599 1, 896, 130} 17.46 112, 828] 2, 028, 649| 17.98 +4 +3 

Total industrial uses._...| 207, 226 3, 430, 022)_....-.] 219, 472 3, 7al, 489 one e +6/__-.--- 

Building: | a 7 | , 

Cementitious: 
Plasters: . . ; ws on 

Base-coat.__...--.-------|1, 724, 888| 19, 029,965} 11.03) 2, 007, 696| 23,423,112; 11.67) +16 +6 

Sanded_..---------.-----| 128, 849 1, 110,294) 8.62) 181,787) 1, 287,190} 9.77} +2 +13 

To mixing plants___----- 17, 503 154, 763; 8.84 19, 267 193, 160} 10.03 -+-10 +13 

Gaging and molding-._.- 174, 337 2, 356, 757). 18. 52 197,197] 2,820, 133] 14.30 +13): +6 

Prepared finishes. ---.--- 18, 816 607, 345} 32. 28 18, 640 790,570; 42.41 —1;). +31 

Other 3___.-..-----.----- 93, 812 2,038, 018} 21.72 114, 722| 2,461,121} 21.45 +22}. —-1 

Keene’s cement....----..-- 44, 470 798, 753| 17.96 52,066] 1,008, 757| 19.37 +17 +8 

Total cementitious.....-|2, 202, 675| 26, 095, 895...-..-| 2, 541,375] 31,984, 043)-....-.] | -+15]------- | | 

Prefabricated: 
-_ 

Lath..._.-.-------------~-|1, 290, 083} 32, 241, 998] 4 18. 92| 1, 873, 637| 53, 596, 957] 4 21. 40 5 +47 +13 . 

Wallboard._.._------------|1, 698, 671] 58, 122, 413| 4 25. 96/6 2, 102, 901/872, 071, 432 798.40) 5 +22 +9 

Sheathing board_.-.-.-----} 111, 895 3, 534, 686| 4 33. 20 137, 885| 4,431, 544) 434.19) § +22 +3 

Laminated board._-------- 1,877 202, 683|4116.42} (8) (8) - (8) (8) | (8. 

Tile--.-.------------------- 153, 986 2,775, 676} ® 67. 37 | 156, 452! 3,091, 547) ° 72.40) § +2 +7 

Total prefabricated___--- 3, 256, 512) 91, 877, 456|-------| 4, 270, 875)133, 191, 480|..-----| §+34]-_----- 

| Total building uses....-.|---------| 117, 978, 351|-------|---------- 165, 175, 523|_-----~|-------|------- 

: Grand total value.......|.--------| 128,415, 479|-------|----------|176, 834, Pon 

1 Includes uncalcined gypsum sold for use as filler and rock dust, in brewer’s fixe, in color manufacture, and 

for unspecified uses. | ; oo 

2 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing, and 

miscellaneous uses. . ; . 

* Includes insulating and roof-deck, joint filler, patching and painter’s plaster, and unclassified building 

plasters. 
4 Average value per M square feet. 
5 Percent of change in square footage. 
¢ Laminated board included with wallboard in 1948. 

7 Average value per M square feet of wallboard. 

8 Bureau of Mines not at liberty to publish figure. 
® Average value per M square feet of partition tile only. 

883326—50———40 a _ - oS
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Gypsum board and tile sold or used in the United States, 1944-48, by types | 

| | Lath Wallboard 
eee 

Year Value . Value Msquare | =i iss—isCUCM square 
feet — ; feet 

Total Average ! — Total Average ! 

1944. 625,553 | $7, 908, 857 $12. 64 1, 208,158 | $26,507,684 . $21.94 1945. 599,431 | 8, 177, 308 13. 64 1, 286,912 | 98 994" 151 22. 53 1946... 7] 1, 147,353 | 18° 550; 334 16.17} 1,900,779 | 43) 6997 483 22. 99 1947.71] 1.703818 | 32/241’ 998 18.92} 2,046,216 | 53, 199" 413 25. 96 1948) 8) 504733 | 53, 596, 957 21.40 | 92, 531,865 | 272,071, 432 398, 40 

Sheathing Laminated board Tile 4 

Year Value - Value Value | 
| M square —_ M square rs M square eT ee : ee ee : Aver- Aver- Aver- . Total agel | Total age! | Total age 6 

1S ------] 114, 704 | $2, 300, 069 | $20.05 | 167, 580 | $4,714,096 | $28.13 | 15,067 | $1,426,560 | $41.63 , 1945_______ 100, 627 2, 304, 165 22. 90 116,908 | 4, 002, 216 34, 23 17, 988 1, 824, 736 42. 62 1946...----] 76,914 | 2,021,691 | 26.29} 21,317] ’ 792/560 | 37,18] 18,865] 1’814'487| 47,99 1947__..___ 106, 482 3, 534, 686 33. 20 1, 741 202, 683 | 116. 42 26, 769 2, 775, 676 © 67. 37 | 1948.....__] 129,632 | 4,431,544 | 3419] ( (2) (7) 27, 181 3,091, 547 | 72.40 

1 Per M square feet, f. 0. b. producing plant. 
? Laminated board included with wallboard. 7 3 Average value per M square feet of wallboard. 
‘ Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks, . 5 Area of component board and not of finished product. . § Per M square feet, f. o. b. producing plant of partition tile only. , 7 Bureau of Mines not at liberty to publish figure. 

PRICES | 

The average value of crude gypsum as mined was $2.63 per short. ton _ as reported by producers. Only about one-fourth of the total gypsum 
mined is marketed in the crude or uncalcined form, and most of this is | sold as portland-cement retarder or as agricultural gypsum. Average value of retarder remained unchanged from the previous year at $3.31 per short ton. Average value of agricultural gypsum was increased slightly to $3.97 per short ton. The prices of lath and wallboard _ Were increased moderately during the year. Average values of most industrial and building plasters were also increased. 

FOREIGN TRADE “ 

Imports of crude gypsum from Canada into the Eastern United 
States continued to increase rapidly and in 1948 represented one- 
fourth of the apparent domestic supply. A smaller but Increasing 
tonnage was imported from Mexico (Lower California) to ports along 
the Pacific coast. 

‘ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U.S. Department of Commerce,
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Gypsum and gypsum products imported for consumption in the United States, 
194448 

[U.S. Department of Commerce] — . 
NE 

Crude (including . Keene’s Ala- | Other 
anhydrite) Ground Calcined cement baster | Mmanu- 

Yea r manu-| fac- Total 
Short Short Short Short t fac- ' tures, value 

or or or or ures! | n.e.s. 
, tons | Value | “tons | Value | ‘tons | Value | ‘tons | V@!4e | (value)| (value) 

1944.._._.] 342, 462] $382, 533 376| $6, 965 75| $2, 653 4 $120 $318! $2,014) $394, 603 

1945.__.__| 508, 762) 525, 066 231 4, 545 67| 2, 209). -__-_.}-------- 499; 16, 388 548, 707 . 

1946__ ___-|1, 457, 140)1, 621, 666 354 7, 308 255; 6,918 162 3, 686] 119, 937| 73, 573] 1, 833, 088 

1947______|2, 157, 049} 2, 269, 583 477| 138, 228 130 3, 793]  () 27| 204, 954} 3 32, 351/3 2,523, 936 

1948______|/2, 859, 209/2, 977, 809 404| 13, 960 11 610 12 728| 83,245) 38,410; 3, 114, 762 

1 Includes imports of jet manufactures, which are believed to be negligible. 
_ 2 Less than 1 ton. 

3 Revised figure. 

Crude gypsum (including anhydrite) imported for consumption in the United | 

States, 1946-48, by countries 

[U. S. Department of Commerce] . . 

1946 1947 1948 

. Country es 7 ————__F-———— 

Short: tons Value Short tons Value Short tons ‘Value. | 

Canada_..-------..-----.-----| 1,429, 057 $1, 559, 544 | 2, 020, 886 | $2,109,882 | 2, 680, 681 $2, 763, 722 

China... .--------------------- (1) 34 (4) 23 |. (4) - . 2d 

Dominican Republic. .---.--- 9,312 42, 005 9, 782 39, 931 5, 756 24, 185 

Mexico__......---------------- 9, 519 9, 120 126, 374 119, 344 161, 039 178, 158 

Newfoundland and Labrador. 9, 252 10,963 |---.-----.--]------------ 11, 733 11, 733 

United Kingdom. ._.-..-...-.|------------|------------ 7 403 |_.--_-.--..-]------------ 

Total_....-......-.-..--| 1,457, 140 1, 621, 666 2, 157, 049 2, 269, 583 2, 859, 209 2, 977, 809 | 

na 

1 Less than 1 ton. . 

Gypsum and gypsum products exported from the United States, 1944-48 

[U. S. Department of Commerce] 

Crude, crushed : Plasterboard and Other 
“orground | Calcined. wallboard | manu- | tal 

fo ac- ota 
Year Short Short 3 _ tures, value 

or or quare ne.s. |. 
tons Value tons Value feet Value | (value) 

1944. ao eene nen e ne 870 | $18, 604 5,620 | $166,145 | 7,236,665 | $180,021 | $125,210 | $489, 980 

1945... ..-------..-- 1, 067 18, 909 8, 961 248, 853 | 31,835,980 {1,017,677 | 217,229 | 1, 502, 668 

1946_.-----.---~--- 4,071 56, 524 15,555 | 343,795 | 12, 405, 583 417, 750 247,179 | 1, 065, 248 

1947__.-...---.-.-- 9, 717 79, 278 23, 491 542,756 | 19,417, 487 | 1645, 448 | 332,096 |!1, 599, 578 

1948. ..---.-------- 1, 404 25, 050 9, 398 234, 678 | 16,506,127 | 615,845 | 441,469 | 1,317,042 

earner ern ee PS PS 2 SS 

1 Revised figure.
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ee | TECHNOLOGY _ : 

The committee on gypsum, American Society for Testing Materials, 
plans to consider the need for a specification on artificial or synthetic 
gypsum. Action on standards included recommendations for discon- 
tinuing the specifications for gypsum pottery plaster and calcined | 

| _ gypsum for dental plasters, while a tentative revision has been recom- 
mended in the specifications for gypsum plaster that would change the 
strength requirements from tensile to dry compressive on 2-inch 

bes8 | | : : cubes. | | | 
| WORLD REVIEW | 

Australia.—The new gypsum wallboard plant of Concord Plaster 
Mills, Division of Colonial Sugar Refining Co., Ltd., at Sydney, Aus- 
tralia, was described. This plant will produce approximately 20 mil- 
lion square feet of wall board per year and will supply plaster of vari- 
ous grades. Gypsum is obtained from the company’s leases in western 
New South Wales.’ | 

| Canada.—The National Gypsum Co. has acquired long-term leases 
on 440 acres of gypsum deposits at Brierly’s Brook in Antigonish 
County, Nova Scotia. The operations of National Gypsum in Nova 

| Scotia now include extensive quarry and harbor facilities at Dingwall 
| and a fleet of freighters used to carry the Nova Scotia gypsum rock 

to the company’s eastern seaboard plants in the United States.!” 
Handling of gypsum at Hantsport, Nova Scotia, was described. 

World production of gypsum, by countries, 1942-48, in metric tons! : 

| [Compiled by Pauline Roberts] | 
a 

~ Country! 1942 1943 1944 1945 1946 1947 1948 

Algeria...__.---------------] 23,720] 17,920] 17,120] 22,250] 28,600] 31,000/ (2) 
Anglo-Egyptian Sudan_______ 1, 558 3,641 | (2) 2, 106 8, 063 350 (2) 
Argentina §_..._______.__| 88,688} 87,461 | 106,313/ 91,504] (@ (2) (2) 
Australia: 
New South Wales......___- 19, 564 36, 862 20, 540 23, 137 45, 136 65, 098 (2) 
South Australia._--_---__} 58,124 | 40,157 | 47,204 | 66,653 | 91,878 | 108,672 | 4 139, 500 
Victoria_--..-.._---------| 9,130] 9,073| 8717] 11,755] 15,184 | 23,262 | 4 28,800 
Western Australia..-.--.-| 2,924 950} 3,662| 7,349] 15,596} 20,608] 25,932 

Austria. __.. 2. (2) (2) (2) (2) (2) 14, 753 (2) 
Belgian Congo--__...-_-_.____ 2,937 |----------]----_-----|---------~|-------_- (2) ---------- 
Canada...-.----------------| 723, 137 | 390, 833 | 486,571 | 753,615 | 1,838, 895 | 2,362,365 | 2,855,812 
Chile_.--77_7__L-_-"_] 33,634 | 39,472 | 38,670 | 47,162} " 77,000] 84,000 | 35,056 
China__-------------....--] 837,900] (2) (2) (2) 50,000 | 4 55, 000 

| Colombia_------- 77] (2) (2) (2) (2) 17, 372 4, 200 
Cuba 4.__.---------------| 4,300 | 3, 200] 10,000] 10,400] 14,300] 14900] 16500 
Cyprus (exports) ---_-..--____ 273 134 3, 492 2, 608 15, 464 7, 844 19, 500 
Dominican Republic....-.-| 916 | 62146} 63.258] 610,974| 13.303 7, 304, 
Egypt--.---------------------| 118,931 | 91,881 | 106,299 | 96,565| 78/316 / 80,000] 95, 243 
France.__--------------------| 840,030 } 722,217 | 701,704 | 724,000 | 1,746,375 | 585,000| () 
French Morocco...._--.--__-_- (2) (2) (2) 8, 740 13, 335 6 25, 631 (2) 
Germany........------------| (3) 181,458 | (2) () 771,000} (2) 8 235, 325 
Greece. ___..--------.-----_-_ |---| |---| 5, 150 4 5, 000 (2) 
Tndia__--2__27-_--2_LLL| 64, 386 | 83,587 | 85,049 | 92,229} 77.643]  38300| (2) 
Indochina, French. -_.-.-___ 3, 000 720 (2) (2) (2) (2) ween nen nne 
Ireland....------------------| 16,567 | 21,453 | 21,394/ 23,400] 37,804] 36,375 | @® 
Italy.....------------------.-| 348,816 | 226, 195 122, 378 162, 080 (2) (2) (2) 
Japan___---------------------| 186, 584 | 156,571 | 123,833 | 83,421} 43,260 | 54,455 | 119, 459 
Kenya._.----.---------------| @) 40 254 209 508 659 1,016 

See footnotes at end of table. 

18 Rock Products, vol. 51, No. 8, August 1948, p. 141. 
16 Rock Products, vol. 51, No. 2, February 1948, pp. 110-112, 126. 
17 Pit and Quarry, vol. 41, No. 4, October 1948, p. 65. 

1918 LS, 5 ay Loading Gypsum at Hantsport, Nova Scotia; Canadian Min. Met. Bull. No. 433, May 
? pp. —~ °
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‘World production of gypsum, by countries, 1942-48, in metric tons'—Continued 

. Country ! : 1942 1943 1944 - 1945 1946 - 1947 1948 

New Caledonia....-...--.---| 14,075 | 16,800} 16,602| 8,030|  6,750| 2, 705 779 
Palestine and Israel-_..-...__- 8, 118 5, 990 |. 7, 428 7, 542 14, 512 (2) (2) °° 

: Peru.__----------------------| 23,417 | 24,301 | 43,694} 42,223] . 43,391 | 41,330] ..(). | 
Poland_..-.-----------------|_@) (2) (2) (2) 9,787) 14,917) 14,183 
Portugal..-.-----------------|_ 17,961 | 27,699 | 29,134 [22] 

~  Rumania.-------------------|  _33, 650 44, 044 (2). (2) (2) (2) (2) 
Spain. ...-..---.------.---.-_| 862,047 {1, 105,818 |1, 254, 830 |1, 038, 616 /°1, 098, 013 | 1, 337, 662 (2) 
Sweden. .__.-----------------|  .@ 740 173 | 288} (2) () (2) . 
Switzerland__....-----.-----.}. 38,000 | 42,000 | 46,000; 97, 000 68,000 | 165,000 | 4165, 000 
Syria__.___-.----------------- 5, 000. ‘2, 500 © (2) w--------- 1, 200 4, 500 4 1, 000 . 
Thailand....-----------------| @ .| . 580} ..133]  @ "87 71 200 
Tunisia. ._-._.---_----~------ (2) (2) (2) 8, 900 * 8,985 j---u (2) 
Union of South Africa (sales)_| 50, 823 47,608 |.. 57,426 | 62,321 . 2) 80, 166 . 83, 935 
United Kingdom: _ 

- Great Britain._.--.-.-----_]1, 231, 613 /|1, 389,914 |1, 344, 485 |1, 347,888 | 1,715,060 | 1, 773, 733 | 1,175, 570 
Northern Ireland._...------| (2). 656 (2) 71 jew ~~~} eee 

United States____---.--------)4, 261, 540 .|3, 517, 628 |3, 412, 116 |3, 457, 919 | 5, 106,877 | 5, 631, 969 | 6, 581, 169 

_ "otal (estimate) 1____..|9, 350, 000 |8, 410, 000 |8, 325, 000 |8, 500, 000 |12, 800, 000 |13, 350, 000 |15, 000, 000 

1 In addition to the countries listed gypsum is produced in Angola, Brazil, Ethiopia, Iraq, Luxembourg. 
Mexico, Republic of the Philippines, U..S. S. R., and Yugoslavia, but production data are not available, 
No estimates for these countries are included in the total. CO . 

2 Data not available; estimate by author of chapter included in total. ° 
8 Railand river shipments. . =i. re Be : 
4 Estimate. | | — a 

. ; Data represents areas designated as Free China during period of Japanese occupation. eo : 
Xports. , me 

7 Russian zone only. - a . me 
.8 Bizonal area. - 7 

* Includes 1,200 tons produced in Spanish Morocco, oo : | — | 

Columbia Gypsum Products, Inc., Spokane, Wash., acquired a newly 
discovered gypsum property near Lake Winedmere in northeastern 
British Columbia and plans to begin working on it immediately. T'he 
property is reported to contain at least 40 million tons of high-grade | 
gypsum. A processing plant to treat this material is being completed 
in Spokane.® a - | : 

Ecuador.—In December 1947 the Minister of Economy and Mines . 
of Ecuador was authorized to sign, on behalf of his Government, a 
contract granting a concession to La Cemento Nacional, C. A., and 
Canteras Nacionales, C. A.—affiliated cement producers—to exploit 
gypsum deposits in Guayas Province. ‘The concession covers an area 
of approximately 3,970 hectares in the Parishes of General Villamil, 
Morro, and Progreso, of Guayaquil Canton, Guayas Province. The 
concessionaires are bound by the contract to exploit only the deposits 
of gypsum in the area. The material will be used solely for the manu- | 
facture of cement by the concessionaires.” 

Ethiopia—Gypsum occurs rather extensively on the Danakil salt 
plain in Ethiopia, in association with the salt. However, transporta- 
tion difficulties have hindered its exploitation. The main source in 
this country is Dawale, on the railway between Diredawa and Jibuti. 
The production is’ believed to be about 1,000 tons per year and the 
chief use is as a retarding agent in cement.. At Diredawa, gypsum is 

| calcined separately: and sold as plaster of paris. An alabaster variety 
occurs as a replacement in limestone in the Fiche area of Shoa Province 
and is used for ornamental carving.” 

19 Rock Products, vol. 51, No. 5, May 1948, p. 67. 
20 Bureau of Mines, Mineral Trade Notes: vol. 26, No. 3, March 1948, pp. 36-37. 
21 Mining Magazine (London), vol. 78, No. 5, May 1948, p. 309.
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India.—Gypsum deposits are widespread in the Indian State of 
Bikaner, occurring at Jamsar, Khichian, Jalalsar, Jaimalser, Kaoni, 
Bearru, Harkasar, and Dholera, and at a few recently discovered de- 
posits in the Surakgarh and Nohar tehsils. It is estimated that total 

| reserves in the State are 25 million tons. Most of the deposits are at 
or near the surface in horizontal beds averaging 12 feet thick. Selenite 
is found at Kunkaransar. It is estimated that 500,000 tons can be 
obtained by working the first 20 feet of depth.” a 

, It was reported that a reserve of about 40 million tons of gypsum 
was discovered in the latest geological survey of the Rajputana States 

| of Cooch and Sirmur in the central Himalayas. It is also believed that 
a reserve of about 30 million tons is available in the States of Jodhpur 
and Jaipur. | | 

The reconnaissance map of the Ministry of Industry and Supply, 
Government of India, shows nine areas in which gypsum resources are 
known to be extensive and capable of utilization as a result of the recent 
investigation. The principal areas are in. Rajputana, Kathiawar, 
Cutch, Nellore district (Madras Province), and Trichinopoly district 
(Madras Province) and at several points in the Himalayan foothills 

| from near Naini Tal (United Provinces) west to Simla. It is expected 
that the Rajputana and Kathiawar deposits will be the first to be de- 
veloped for utilization by the fertilizer and cement industrial plants in 

7 northern India, and the Nellore and Trichinopoly districts deposits _ 
will be more extensively utilized than before to supply south Indian | 
requirements. | | OS 

| Before the partition of the country, India relied greatly on the 
Salt Range (in West Pungab, now in Pakistan) as a source of gypsum 
for use in the country’s fertilizer and cement industries, both of which 

. it was planned should undergo expansion in the postwar period. 
: Future requirements for gypsum are estimated at about 700,000 tons 

a year to satisfy the Indian cement and fertilizer industries.” 
Traq.—T here are large deposits of gypsum throughout Iraq, many ~ 

of which might be easily exploited. The mineral is sawed by hand in 
open quarries and is used for both ornamental and ordinary stone. It 
is also processed to form a plaster known as Juss, a type of mortar 
used as building material.” 

Poland.—According to the Warsaw press in April, exploratory work 
| by the Mineral Raw Materials Industry Combine of the Polish 

Government at Jelenia Gora has led to the discovery of important 
| gypsum seams at Nowy Lad, near Lwowek, Lower Silesia. The im- 

portance of the new discovery lies in the fact that the known seams 
virtually have been exhausted and because the new seams yield an 
excellent quality of alabaster gypsum. A branch railway to the de- 
posits has been built, and exploitation of the seams was said to be 
beginning.”5 | 

22 Bureau of Mines, Mineral Trade Notes: vol. 27, No. 1, July 1948, pp. 51-52. 
33 Bureau of Mines, Mineral Trade Notes: vol. 27, No. 4, October 1948, pp. 50-52. 
# Bureau of Mines, Mineral Trade Notes: vol. 26, No. 6, June 1948, p. 33. 
35 Bureau of Mines, Minera] Trade Notes: vol. 27, No. 1, July 1948, p. 52.
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Poland has a rich area of mineral deposits in the Kielce Province, 
especially in the region of Kielce, Miechow, Nowy Karozyn, the Basin 
of the River Nida, and Opatow. This region will be developed in- 
dustrially, including a building materails industry. Research by the 
‘Mining Academy at Cracow has shown that along the River Nida | 
there are enormous deposits of crystalline gypsum of the highest 
quality, mostly near the surface. Provisional estimates assess these 
at about 200,000,000 tons. 

A standard-gage railway line will be built between New Karczyn 
and Kielce, will connect the new industrial district with the rest of 
the country, and will shorten the route from Gdansk to the Balkan 
Peninsula. In the vicinity of the gypsum quarries, a factory for pro- 
duction of gypsum building materials and a chemical factory will be 
built, the latter to utilize gypsum byproducts. Work on all these 
industrial enterprises is expected to start early next year.” | 

28 Cement, Lime and Gravel, vol. 23, No. 1, July 1948, p. 18. | | 7



Helium  ———— 
By H. 8S. KENNEDY anp R. A. CATTELL 7 

General Summary.—The preceding report in this series covered the. 
period from July 1, 1941, to June 30, 1947, with some data extended 
to December 31, 1947. For security reasons, no reports of the pro- 
duction, distribution, or use of helium were published during the war. | 

| Beginning with this report for 1948, the series will cover calendar- 
year periods. 

| By act of Congress approved March 3, 1925, the Bureau of Mines 
was authorized to carry out the conservation, production, and ex- 
ploitation of helium gas for national defense. The act of Congress 
approved September 1, 1937, directed the Bureau to administer regu- 
lations for the sale of helium for medical, scientific, and commercial 
purposes. Such sales had not been possible previously. Amended | 
regulations governing such sales were approved by the President 

| on January 2, 1947. 
The Exell, Tex., helium plant continued to supply the total helium 

_- requirements in 1948 with a production of 63,148,518 cubic feet, a 
- reduction from the 70,297,700 cubic feet produced in 1947. Total 

shipments to Federal agencies in 1948 were 34,877,490 cubic feet 
compared to 37,351,175 cubic feet in 1947. Sales to non-Federal users 
in 1948 increased to 16,037,856 cubic feet from the 1947 total of 
14,971,175 cubic feet. Prices for sales for non-Federal use in 1948 
continued at the levels set by the amended regulations of January 2, 
1947. 

Reserves.—The main helium reserves of the Nation are in the Cliff- 
side gas field, near Amarillo, Tex., and the Rattlesnake gas field in 

| San Juan County, N. Mex. The Government-owned Cliffside field 
still is the largest helium reserve known, capable of producing more 
than 2 billion cubic feet of helium. In addition, the Government owns 
full rights in the gas reserves of the Rattlesnake field, from which at 
least 800 million cubic feet of helium can be produced. Both these 
fields are shut in, and helium will be produced from them only in time 
of need. There are 11 gas wells in the Cliffside field and 2 wells in 
the Rattlesnake field. 

Helium is produced at present from natural gas going to fuel markets 
from the Channing area of the Panhandle gas field in Texas, and 
this area contains enough gas reserves to supply 114 billion cubic feet 
of helium. The Otis, Kans., helium plant, in standby status, is con- 
nected to gas reserves in the Otis area from which 400 million cubic 
feet of helium can be extracted. These reserves are entirely adequate 
for present needs for helium, but the Bureau of Mines continues to 

624
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analyze gas samples from all parts of the United States, seeking new 

sources of helium-bearing gases in anticipation of all possible future 

requirements. | oe 
Domestic Production.—The Exell helium plant in. the Texas Panhan- 

~ dle gas field near Amarillo, Tex., continued to be the only operating 

helium-production plant in the world. Total production for 1948 

was 63,143,513 cubic feet. Since the beginning of production in 

March 1943, this plant has produced 340,541,593 cubic feet of helium. 

The table below indicates the total helium production by Government 
plants for the period 1921-48. | 

Helium production in the United States, 1921-48 
an 

Calendar year | Plant Cubic feet 

1921-January Bocc| Fort Worth, Tex., plant.......--.-----------------| 46, 088, 787 
1929 (April)-1941._....----------. ..---..| Amerillo, Tex., plant....._..----------------------| 181, 887, 380 

1942...______ eee eee eee ween eee|- 0-0-1 ---------- ------ + --- 2 ------ 33, 252, 582 

1943._..____.____- eee... --e---}| All plants_._--.----.------------------------------ 116, 307, 437 

1045.2 ido acess | 94, 788, 744 | 
1946._._..__..._.....-_-----..-----------| Amarillo and Exell, Tex., plants_--.-------------- 58, 236, 385 

1947. TEI] Exell, Tex., plant.?-...22-.2.---2-----------------| 70,297, 700 
19487 odo eee] 68, 148, 518 

| Total 1921-48. .... ..-----2-----ee-|eeeeeeeeeneeeeee eee c cence ene e eee e eee eceeneeeece reese] 1740, 880, 658 

1 Includes 81,475,525 ubic feet extracted at the Exell plant from gas from the Channing area and injected 

into the Cliffside ga .servoir for conservation in calendar years 1945-48. | 

- Helium Plants—The Amarillo, Tex., helium plant, which began | 

operation in April 1929 and was the sole producing plant from that 

time until the Exell, Tex., plant began production in 1943, has pro- 

duced to date a total of 252,451,982 cubic feet of helium. It is con- 

nected to the Cliffside gas field, and both plant and field now are m 

standby status. The Exell plant now supplies all helium require- 

ments from natural gas produced for commercial use from the Pan- 

handle gas field. A commercial pipe line carries the gas to fuel 

markets after it passes through the helium-extraction process; ‘and, 

if this helium were not extracted, it would be lost forever. 
The Otis, Kans., plant began operating in October 1943 and pro- 

duced 56,633,755 cubic feet of helium before it was shut down and 

placed in standby status in August 1945. The Cunningham, Kans., 

plant began production in January 1944 and produced until July 1945. 

It since has been dismantled, because the reserve of helium-bearing 

natural gas supplying the plant was not large enough to warrant 

keeping it in standby condition. The Cunningham plant produced 

43,049,000 cubic feet. The Navajo, N. Mex., plant, connected to the | 

Rattlesnake gas field, was placed in operation in March 1944 for a 

trial period of 18 days, then was shut down and now is in standby 

status. At the time this plant was finished, the wartime helium de- 

mand was decreasing, and the other plants were able to supply all 

demands. 
‘ Shipments and Uses——The Navy continues to use more helium than 

any other agency, although shipments for Navy use dropped about 5 

million cubic feet in 1948. Shipments for commercial and scientific 

use increased 800,000 cubic feet for the year, and an encouraging in- 

crease of 250,000 cubic feet was purchased for medical use. The
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| accompanying table lists yearly shipments to both Federal agencies 
and non-Federal users since 1941. The figures for medical use are 
approximate, because accounting for medical use is on a fiscal-year 

| basis. | | | | | 

Shipments of helium in the United States, 1941-48 (calendar years), in cubic feet eee ES 
Shipments to Federal agencies _ Sales for non-Federal use 

ear " oO Army and Scientific total, Navy eather ne Total and com- Medical] Total | Shipments 
agencies al. | 

1941. -.-.----} 11, 187, 440 /4, 408, 505 | 5,313,610 | 20,909, 555 | 789,396 | 442, 604 | 1,232,000 | 29, 141, 555 (1942. .__....| 25, 402, 000 |5, 090, 715 | 4, 787, 550 | 35, 280,265 | 359,085 | 416/302 | ’775, 477 | 36.055, 742 | 1943. . ......|107, 243, 085 |5, 633, 950 | 2, 434, 695 |115,311, 730 | 806,646 | 513,282 | 1,319, 928 |116 631, 658 1944. . .-...../111, 075, 569 |7, 035, 515 | 2, 443, 150 |120, 554, 234 | 2,445, 405 | 562,990 | 3,008, 395 (193, 562, 699 | 1945. ......--| 38, 091, 234 |8, 010, 210 |11, 759, 285 | 57, 860, 729 | 2 362,028 | 565,477 | 2,927,505 | 60, 788, 234 1946. ........] 15, 735, 690 |9, 705, 790 | 9, 287, 750 | 34, 729, 230 | 7, 960, 473 |1, 233, 817 | 9; 194’ 290 | 43° 993° 590 , / 1947... _...--} 26, 511, 005 |6, 347, 670 | 4, 492, 500 | 37, 351, 175 |12 914, 075 |2 057, 100 |14, 971" 178 | 52, 329° 350 1948. ........| 21, 581, 788 |6, 478, 931 | 6,866, 71 | 34, 877, 490 13, 735, 645 |2, 302, 211 |16, 037,856 | 50, 915; 346 
eS 

Helium is used both by Federal agencies and commercial concerns 
for the inflation of airships; in meteorology; for welding magnesium, 
aluminum, stainless steel, and other metals and alloys; in medicine for 

| administering anaesthetics and in admixture with oxygen for the re- 
| lief of severe respiratory ailments; and as a tracer for following the 

movement of gas in underground petroleum reservoirs. Also, helium | | is used to establish a neutral atmosphere in the reaction chamber in 
the Kroll process for producing titanium by powder metallurgy at 
the Boulder City, Colo., laboratory of the Bureau of Mines. Scientifi- 

_ cally, progress continues in the development and production of appa- 
| | ratus for liquefying helium, and liquid helium is used in fundamental . | studies of importance in physics and thermodynamics. 

The excess helium produced by the Exell plant continues to be con- 
| served by injection into the Cliffside gas field through a pipe line con- 

| necting the plant to the field. Since 1945 more than 81 million cubic 
| feet have been conserved by this practice. 

Prices.—The Bureau of Mines continues to supply helium to Federal 
agencies at the cost of production, as required by the Helium Act. 

| Prices for non-Federal use of helium are in accordance with the 
amended regulations of January 2, 1947, and are as follows: Helium 
sold for medical use and delivered in tank cars or trailers—$11 per 
thousand cubic feet; helium sold for medical use and delivered in 
standard cylinders containing about 200 cubic feet each—$13 per 
thousand cubic feet; helium sold for scientific and commercial use 
and delivered in tank cars or trailers—$13 per thousand cubic feet; and 
helium sold in standard cylinders for scientific and commercial use— 
$15 per thousand cubic feet. These prices are for delivery at the plant. 

World Review.—The Helium Act sets up rigid standards governing 
the export of helium, and very little is used in foreign countries ex- 
cept for scientific purposes, largely within the field of cryogenics. As 
far as is known, helium is not produced from natural gas any place 
outside the United States. Some small amount may be extracted from 
air for scientific uses.
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GENERAL SUMMARY | 

UBLIC concern over future supplies of iron ore for the steel- | 

producing centers of the United States appeared to be rising in oe 

1948. The iron-ore-mining industry itself, however, was able to 

report major progress toward making new supplies available. The | 

over-all iron-ore situation at the end of 1948 brought recognition of 1 

the fact that new ores had been found to offset the trend toward 

_. depletion of ore bodies on which the Chicago-to-Pittsburgh iron- and | | 

steel-producing area has depended in the past. This came about as | 

the result of several programs initiated in the late war and early 

postwar period. Prominent among these drives against depletion 

were the discovery and rapid proving of major tonnages of high-grade | 

open-pit hematite in Quebec and Labrador, other explorations and © 

developments abroad by United States capital (as in Venezuela and ) 

Liberia) and progress made in meeting the problems of concentrating | 

Lake Superior region magnetic taconite. Without the St. Lawrence : 

seaway there remains some question as to the extent to which these 

foreign ores can compete in the Lower Great Lakes region; but 

potential sources of supply, at least, are now known. Throughout 

the iron-ore industry recognition of the iron-ore supply problem of 

the future was reflected in the construction of new research facilities. | 

Salient Statistics——In terms of crude ore, domestic production in 

1948 set a peacetime record at 126,225,172 gross tons, only 0.25 . 

percent less than the all-time peak established in the war year 1942. 

Shipments of crude ore approached the 1942 all-time peak of 126,794,- 

970 tons. In terms of usable ore, however, the 1948 output of 

101,003,492 gross tons, while 8 percent greater than for 1947, was 

4 percent below the 1942 output and slightly below 1943. Crude ore 

is mine-run product before treatment. Usable ore includes direct- 

shipping ore (mine product requiring no treatment), washed ore, 

concentrates, sinter, and byproduct pyrites cinder and sinter. 

Each of the major producing districts in the United States showed 

| increased output in 1948, and imports of foreign ores were up 25 

percent from 1947. Chile was again the major source of imports, 

Sweden replaced Canada as second source, and imports from Algeria 

increased notably. 

1 Consulting mining engineer, Bureau of Mines. Chapter prepared in cooperation with Norwood B. 

~ Melcher. 
627
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Salient statistics of iron ore in the United States, 1945-48 
- 

1945 1946 1947 1948 
eee ne  ( ( 

Crude iron ore: 
Production by districts: ° 7 Lake Superior____.._.._..-_gross tons__ 85, 451, 692 67, 014, 550 | 188, 420, 140 194, 465, 955 Southeastern___________________.do___. 9, 616, 593 9, 278, 832 11, 031, 102 13, 292, 770 Northeastern. ._.______________._do___- 7, 686, 338 5, 186, 313 8, 698, 983 10, 379, 799 Western._._.___._-.______________.do___- 3, 557, 776 2, 764, 786 5, 821, 989 8, 086, 648 

Total_____-___.-_-__do___. 106, 312, 399 84,194,481 | 113,972,214 126, 225, 172 

Production by mining methods: . . . 7 Open pit_..._.- do 78, 935, 218 63, 859, 082 85, 624, 658 98, 995, 922 Underground_.__________________do____ 27,377, 181 20, 335, 399 28, 347, 556 27, 229, 250 

Total_--.---__--___-_--.----._-do__._} 106,312,399 | 84, 194,481 | 113, 972,214} 126,225,172 | 
Production by types of ore: . 7 . - . Hematite____.___-.----_ do 92, 161, 239 74, 127, 099 96, 869, 038 103, 529, 946 Brown ore__.._.-_.2.-------.---.d0__._| 4,397, 650 3, 598, 474 5, 579, 464 9, 077, 191 Magnetite___.___._____-_---------do___.| 9.752, 711 6, 468,184 ] 11, 523, 620 13, 618, 035 Carbonate____.._._____-_________do____ 799 724 92 |---------_. 

Total_--.-----.----------------do____] 106,312,399 | 84,194,481 | 113, 972,214 | 126, 225,172 
Shipments_____-..--.-.-_-___-_________do____ 106, 538, 936 83, 985,686 | 113, 918, 585 126, 123, 731 

Tron ore (usable; less than 5 percent Mn): 
Production by districts: 

Lake Superior_____.________gross tons__ 74, 821, 045 59, 042,154 | 376, 531, 769 2 82, 630, 430 Southeastern_____________________do____ 6, 329, 987 6, 247, 096 7, 527,321 8, 365, 390. Northeastern. ___._____._-_______do____ 3, 620, 147 2, 596, 349 3, 987, 195 4, 422,971 Western___..__._____.____-______ do___- 3, 087, 774 2, 450, 611 4, 502, 512 5, 104, 703 : Undistributed (byproduct ore) __do____ 517, 440 506, 903 542, 723 479, 998 m 

Total____-___-_._-_-___do___ 88, 376, 393 70, 843,113 | . 93, 091, 520 101, 003, 492 

Production by types of rroduct: » . . Direct __------.----_-_ do 67, 768, 993 54, 014, 466 71, 121, 676 76, 882, 338 - Concentrates_____...._._________do____ 16, 812, 961 13, 799, 046 17, 058, 162 19, 055, 357. . Sinter__..-.---_--_ dow 3, 276, 999 2, 522, 698 4,368, 959 4, 585, 799 Byproduct material (pyrites cinder 
-and sinter) _____..._._.__-gross tons_- 517, 440 506, 903 542, 723 479, 998 

my Total__--_---- do 88, 376, 393 70, 843, 113 93, 091, 520 101, 003, 492 

Production by types of ore: 
Hematite______..--_.--_. ss do___. 81, 294, 688 65, 728, 172 84, 535, 465 90, 686, 138 Brown ore___-.__________________.do___. 942, 910 686, 402 1, 201, 408 2, 176, 149 Magnetite__.-._..-....-__________do____ 5, 620, 810 3, 920, 986 . 6, 811, 876 7, 661, 207 Carbonate_______-_____________._do____ 545 650 48 |.----- Byproduct material (pyrites cinder 

and sinter) _____.._..___._gross tons__ 517, 440 506, 903 542, 723 479, 998 

Total__---__-.__-...-__________do____ 88, 376, 393 70, 843, 113 93, 091, 520 101, 003, 492 

Shipments______-._.----.___.__ doi. 88, 136, 715 70, 090, 410 93, 314, 635 100, 821, 714 Value___-__----- $243, 760, 986 | $215,006, 427 | $320, 864, 981 $394, 460, 751 Average value per ton at mine_________ $2.77 $3. 07 $3. 44 $3.91 Stocks at mines Dec. 31________gross tons__ 4, 431, 970 5, 339, 147 3 6, 036, 244 6, 284, 773 Imports. _...--.-.-.------___________do____ 1,197, 925 2, 754, 216 4, 903, 484 6, 108, 754 Value__-___---_ eee} $4, 113, 583 | $10,370,675 | $22, 095, 876 $27, 330, 482 Exports_.-..-_..__.______..___gross tons__ 2, 063, 125 I, 505, 854 2, 806, 894 3, 080, 666 Value____-_-- eee --__-_-___] $6, 688, 156 $5, 492, 549 | $10, 011, 476 $13, 744, 979 Consumption ___ --~--~--~-------~-gross tons__| 3 86, 158, 495 72, 174, 844 96, 115, 549 100, 498, 557 

Manganiferous ore (5 to 35 percent Mn): 
Shipments. -_-_____.____________gross tons_. 1, 359, 691 1, 045, 699 1, 048, 531 1, 196, 933 Value_-_--------- $3, 513, 666 $3, 126, 711 $3, 447, 149 (4) 

-_ OO OO 

1 Includes production of brown crude iron ore from Fillmore County, Minn., which is not in the true Lake Superior district: 218,833 tons in 1947: and 512,987 tons in 1948. 
2 Includes production of concentrates from brown crude ore from Fillmore County, Minn.: 147,787 tons in 1947; and 352,979 tons in 1948. 
3 Revised figure. 
* Bureau of Mines not at liberty to publish figure.
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A trend showing the Lake Superior district becoming relatively less 
important in terms of the total domestic production continued during 
1948. That district supplied 85 percent of the United States total in 
1945, 83 percent in 1946, 82 percent in 1947, and 81 percent in 1948. 
The steady increase in imports during this period accentuates the 
indicated trend. Accordingly, including imported ores, the Lake 
Superior district furnished 83 percent of the total supply in 1945, 80 
percent in 1946, 78 percent in 1947, and 77 percent in 1948. 

Production of usable ore from the Western States (California, . 
Missouri, Nevada, Texas, Utah, Washington, Wyoming), mainly from 
Utah, increased from 3 percent of the domestic total for 1945 and 1946 
to 5 percent of the total for 1947 and 1948 and exceeded the tonnage 
output, not considering iron content, of the Northeastern States 
(Pennsylvania, New Jersey, and New York) for the latter 2 years. — 
In terms of the total United States supply for the postwar period, 

the decline, percentagewise, of the Lake Superior district has been 
offset by increased imports and by higher outputs from the Western 
and Northeastern States. The Southeastern States (Alabama, | 
Georgia, Virginia) have maintained a fairly constant percentage of the 
total output during this period. | 

| No. | | . 
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|: ANT o 40 , | | ae 

COE Pe 
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FIGURE 1,—Trends in production of iron ore in the United States, 1880-1948. 

With the growth of iron- and steel-producing centers outside the 
Lower Great Lakes region, the decline of the Lake Superior district as 
a national source of supply may be expected to continue under normal 
transportation conditions because these outside centers, as in Utah, 
California, Texas, and Maryland, can be supplied more economically
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by local and imported ores. Local production, as from the Cedar 

City district, Utah, and the Eagle Mountain district, Calif., is 1m- 

mediately tributary to regional steel centers. Developments in 

Canada and Venezuela portend increasing imports. Expansion of 

production of iron ore from taconite will tend to retard if not arrest the 

) decline of the Lake Superior district. 

| PRODUCTION AND SHIPMENTS 

| Domestic iron-ore mines produced crude ore totaling 126,225,172 

gross tons and shipped 126,123,731 tons in 1948, increases of 11 percent 

. in both cases from 1947. Of the 1948 shipments, 39 percent was sent 

oO to beneficiating plants, and 61 percent went direct to consumers, com- 

| pared with 37 and 63 percent, respectively, in 1947. From the crude 

| ores shipped to beneficiating plants, 19,055,357 tons of concentrates 

SO and 4,585,799 tons of sinter were produced. In addition, 479,998 

tons of byproduct ore in the form of cinder and sinter were pro- 

: duced by the pyrites industry during the year. The ore from which 

this byproduct was produced is not included in the crude ore totals 

| given above. In all, 101,003,492 gross tons of usable iron ore, includ- 

| ing byproduct, were produced at mines and mills in 1948, an increase 

| of 8 percent from 1947. Of this quantity, 76,882,338 tons were suit- 

| able for consumption as mined without requiring further treatment in 

: the form of beneficiation. 
The output in 1948, excluding byproduct material noted above, 

| came from 215 mines, of which 36 mined over 1,000,000 tons of crude 

/ ore each. Minnesota, with 68,035,740 tons, and Michigan, second- 

largest producer, with 13,102,086 tons, again supplied, respectively, 

| 67 and 13 percent of the total usable ore, as in the previous year. 

| These two States and Wisconsin, with 1,492,604 tons, constitute the 

' Lake Superior region, which supplied 81 percent of the domestic - 

output. | | 

! Open-pit mines furnished 78 percent of the crude iron ore mined 

. in 1948 compared with 75 percent in 1947. In production of crude 

7 ore, the Alabama, New York-Pennsylvania, and Texas-Utah areas 

| showed gains in 1948, percentagewise, over 1947, whereas Minnesota 

| and Michigan declined in percentage of total output. | 

Shipments of usable ore from mines and mills totaled 100,821,714 

| gross tons in 1948, an increase of 8 percent from 1947. Of this quan- | 

tity, 76,610,537 tons (76 percent) were direct-shipping ore for use in | 

iron and steel furnaces. ‘Total shipments also include 43,693 tons of 

ore for cement manufacture, 8,490 tons for paint, and 10,022 tons for 

miscellaneous purposes. Shipments of byproduct ore for use in iron 

and steel included in the total shipments amounted to 546,749 tons 

| in 1948, valued at $3,230,867.



Crude iron ore mined in the United States, by States and varieties, 1947—48, in gross tons . 

[Exclusive of ore containing 5 percent or more manganese] 

1947 1948 : 

State Num- Num- ; 
ber of | Hematite | Brown ore | Magnetite Total Rank | berof | . Hematite | Brown ore | Magnetite Total ‘Rank 
mines mines . 

Alabama.__-------------------------| 124 | 6,973,550 | 2,604,922 |._...._._.-_| 9, 578, 472 3]/ 122 8, 237,409 |. 3,681,648 |.----..-.---] 11, 919, 057 3 
California-_-------------------------- 3 5380, 434 |_-----------|_------------ 530, 434 11 2 158, 684 |_-----------|-------~---- 153, 684 12 

Georgia ._..--.---------------------- 17 |__2__- | 1, 444,520 |e 1, 444, 520 7 16 |_---.---------|. 1,368,820 |_-...-------] 1, 368, 820 8 
Michigan-___-_--.-------------------- 37 | 12,657,407 |_------..----|------------ 12, 657, 407 2 35 13, 102, 086 |_..---------|------------ 13, 102, 086 2 

Minnesota._._----------------------- 116 | 74, 082, 509 218, 833 |_-.-.-..----| . 74,301, 342 1 123 79, 358,278 | 612,987 j------------] | 79, 871, 265 1 
Missouri_.......----.---------------- 2 504, 903 265 |_.-------.-- 505, 168 12 1 486, 808 |_--..-------]------------ 486, 808 11 
Nevada...-.--..-------------------- 1 |_-----------}_---------e 5, 452 5, 452 4} ¢ 2 fiw} eee 8, 945 8, 945 13 | 
New JONSOY « - -------22-----2--nn n= ; anne eee ee -e-|------ + - 938, 404 ' 938, 404 9 7 po--nnn ee =e |----- +--+ 857, 444 857, 444 9 a 

ew York..---.-------.------------ Poonsylywaia 2 ee Pi} 4,576 |_---.---.] 7, 755,911 | 27, 760, 579 4 if i |} 4,122 |__-.---.----| 9,518,288 | 9, 522, 355 18 
Texas......------------------------- 4 529 | 1,302,814 |___.___-___. 1, 303, 343 8 4 |_-------------| . 3, 508, 848 |---------.-- 3, 508, 843 5 2 
Utah____...------------------------- 5 |_.----------|_-----------| 2, 828, 853 2, 823, 853 5 3 |__.-----------|/-----------| 8, 233, 413 8, 238, 413 6 ! 
Virginia__._-..---------------------- 1 |__-----.---- 8,110 j_----------- 8,110. 13 1 |.-.----------- 4,893 |_----------- 4, 893 os 
Washington .._...--.---------------- 1 2,268 |_---_-.-----|.----------- 2, 268 15 1]. 5, 364 |_-----_--_-|------------ 5, 364 14 5 
Wisconsin........------------------- 2] 1,461,391 |--------.--_|------_- 1, 461, 391 6 2 | %- 1,492, 604 |_--------___|----- 1, 492, 604. 7 Fy 
Wyoming....----------------------- 1 | 651,471 |------------]-.---------- 651, 471 10 1 |. 689, 591 |----.------_|----------_- 689, 591 10 

Total...-..--..-------..------ 217 | 96,869,038 | 5,579, 464 | 11, 523, 620 | 2 113, 972, 214 none eee 215 | 103,529,946 | 9,077,191 | 18,618,035 | 126,225,172 |----.--. — 
Percent of total. ..-.---.------------|-------- 85. 0 4,9 10.1 |. 100.0 |--------]---- .----- 82. 0 7.2 10.8 100.0 |-------- 

1 Excludes an undetermined number of small pits. Estimated output of these pits included in tonnage given. | 
2 Includes 92 tons of carbonate ore. 

te | | oO 

oN \ ot . . . . oe
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Crude iron ore mined in the United States, 1947-48, by States and mining methods, 
in gross tons 

ns 

1947 : 1948 

State Unda Und | 
. nder- as nder- . | Open pit ground Total Open pit ground | Total 

Alabama___.__.____--_--------| 2,820,800 | 6, 757,672 | 9,578,472 | 4,782,270 | 7,136,787 | 11,919, 087 
California__.__._.._________._- 530, 434 |-----__-__ 530, 434 146, 341 7, 343 153, 684 
Georgia___--_-------.---------| 1, 444,520 |-__--_____-] 1,444,520 | 1,368,820 |_._.___.____| 1,368” 820 

| Michigan____.______-__--------| 1, 191, 118 | 11, 466, 289 | 12,657,407 | 2,846, 204 | 10, 255,882 | 13, 102, 086 
Minnesota-..--_--------------| 71,110,817 | 3, 190, 525 | 74,301,342 | 77,475,098 | 2,396,167 | 79,871, 265 
Missouri______.___.___________ 503, 562 1, 606 505, 168 486, 808 }|--.________.. 486, 808 
Nevada___.______.-__----.____ 5,452 |_------ 5, 452 8,945 |_-----_____. 8, 945 
New Jersey____-_.._--_--_-___|_--_________ 938, 404 938, 404 |-----_______ 857, 444 857, 444 
New York..__---------------- \ 3,880,381 | 3,880,198 | 7,760,579 | 5,151,263 | 4,371,092 | 9,522,355 Pennsylvania__.._____._______ ’ ’ ’ ’ , , ’ ’ 7 ’ ’ ’ 

Texas...-.-_-__---------------| 1,308,343 |__._________] 1,308,343 | 3, 486, 503 22,340 | 3, 508, 843 
Utah___----------------------| 2, 828, 853 |------__----] 2,823, 853} 3,233,413 |._..___.____] 3 283° 413 
Virginia. ...._.-.-.---.--_--_- 8,110 |_---- 8, 110 4,893 |__-_-_______ 4, 893 
Washington__________--________ 2, 268 |_----_-____- 2, 268 5, 364 |-----_ 5, 364 . 
Wisconsin_._-_----------------|------------] 1,461,391 | 1,461,391 |-___..______] 1, 492,604 | 1, 492, 604 
Wyoming______.__-___--_--_ ee} 651,471 | 651,471 |_--._-______| 689, 591 689, 591 

Total. --__---_----------| 85, 624, 658 | 28,347, 556 /113, 972, 214 | 98,995,922 | 27,229, 250 | 126, 225, 172 
Percent of total. ....._-.______ 75.1 24.9 100. 0 78. 4 21.6 100. 0 

| 

Crude iron ore shipped from mines in the United States, by States and disposition, 
| 1947-48, in gross tons 

SS re reaper npn 

1947 1948 

State . To benefi- . To benefi- Direct to «ae Direct to «as 
consumers lants Total | consumers Oinnte Total 

Alabama___........._....____- 5, 448, 097 4, 127, 889 9, 570, 986 | 5,995,206 | 5,874,852} 11, 870,058 
California_......---...........| 378,574 |____________| 378, 574 345, 863 |-..--__ 345, 863 - 
Georgia______-_-_..--_---.--.-|--------_---| 1,444,520 | 1,444, 520 |____________] 1,368,820} 1, 368, 820 
Michigan__....._____.-________| 12, 921, 707 123, 720 | 13, 045, 427 | 12,896,478 |_.__________| 12, 896, 478 
Minnesota. --_---.---.--------| 47, 168, 713 | 26, 841, 902 | 74,010, 615 | 51, 669, 596 | 28, 176,320 | 79, 845,916 
Missouri__._.________________- 265 504, 903 505, 168 |---| 486, 808 486, 808 
Nevada._____--.---- 5,452 |_--- 5, 452 8,945 J... 8, 945 
New Jersey —..---------------- 138, 446 788, 243 926, 689 129, 846 706, 171 836, 017 . 

ew YorK.________. 
Pennsylvania... } 192, 380 7, 516, 194 | 7, 708, 574 186, 380 | 9,370,415 | 9, 556, 795 

Texas__..............__.. 663 | 1,299,135 | 1, 299, 798 16,356 | 3,490,084 | 3,506, 440 
Utah_---___---_-__---------| 2, 821, 293 |_---.-_-____] 2,821, 293 | 3, 233,122 |____________| 3) 233° 192 
Virginia___._....._____.______|__.--....- 9, 651 9,651 |--__.. 4, 561 4, 561 
Washington___..._.__________ 2,268 |-_.---______ 2, 268 5, 364 |----- 5,364. 
Wisconsin____.....--_---------| 1, 548,099 |__._____.___| 1,548,099 | 1,468,953 |___________| 1, 468, 953 
Wyoming. _____-._____._______ 651, 471 |_--.---_ 651, 471 689, 591 |... 689, 591 

Total______....__.______| 71, 262, 428 | 42, 656, 157 |118, 918, 585 | 76, 645,700 | 49, 478, 031 | 126, 123, 731 
Percent of total__.__-_.______. 62. 6 . 37.4 100.0 60.8 39. 2 100. 0 

eee
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Iron ore mined in the United States, by mining districts and varieties, 1947-48, 

in gross tons 

[Exclusive of ore containing 5 percent or more manganese] 

eee 
ES Sn 

. : New Jer- 
Lake * ant Adiron- 

Variety of ore Superior | B ham Chatta- dack and fey ane Other Total 
district ) 8 Cornwall New York 

1947 

Crude ore: 
Hematite_____..___| 88, 201,307 .| 6, 971, 251 2,299 |....._.____|_.--__---.-| 1,694,181 | 96, 869, 038 
Brown ore_.....---|------------| 464,000 | 1,527,620 |---------__|--~-----~--| 3, 587, 844 5, 579, 464 

Magnetite____.__..|-----------_|-----------|-----------] 7, 755, 911 938, 404 | 2,829,305 | 11, 523, 620 

Carbonate___..----|_-----------_|----.------|--~--------|-----------|----------- 92 92 

Total._..--.----| 88, 201,307 | 7, 485, 251 | 1, 529, 919 | 7, 755, 911 938, 404 | 8,111, 422 | 113, 972, 214 
—=——oe>S O>E™™l™lE™ll™l._O@m—=EFEAnNq>=mNRana=ESESES Dl —eD SS _ ee =e ————_— 

Usable iron ore: 
Hematite___._...._.| 76,383, 982 | 6,788, 815 2,299 |_-._.__----]-----------| 1,360,369 | 84, 535, 465 

Brown ore_.-.-----|------------ 92, 877 312, 749 |_------.----]----------- 795, 782 1, 201, 408 

Magnetite._.__..___|-----.-.----|-----------|---~-------] 3, 514, 588 467,983 | 2,829,305 6, 811, 876 : 

Carbonate. .___.---|_----------_|-----..----|-----------|-----------|----------- 48 48 

Total. _._-_---..] 76, 383, 982 | 6, 881, 692 315, 048 | 3, 514, 588 467,983 | 4,985,504 | 92, 548, 797 

1948 ff 

" Crude ore: ° 
Hematite. _...-.._| 93, 952, 968 | 7, 869, 882 225 |---..------|-----------| 1, 706, 871 | 1038, 529, 946 

Brown ore..._....|--..--.-----| 262, 780 | 1, 762,440 |...-___----|----------_] 7,051,971 | 9,077, 191 
Magnetite_._.-.--_|------------|-----------|----------- 9, 518, 233 857, 444 | 3, 242,358 13, 618, 035 . 

Carbonate.._._____|____--------|---.~------|-----------|-----------]-----------|----------~-|------------ 
| 

Total..._.__-.---| 93, 952, 968 | 8, 182, 662 | 1,762, 665 | 9, 518, 233 857, 444 |12, 001, 200 | 126, 225, 172 

Usable iron ore: | 

Hematite__...---_| 82, 277, 451 | 7,350, 623 225 |_.__-_.---_|_---._----.| 1,057, 839 | 90, 686, 138 

Brown ore..-..----|------------ 47, 442 352,438 |....-_.----|-----------| 1, 776, 269 2, 176, 149 

Magnetite_____---.|------------|-----------|----------- 3, 978, 160 436, 567 | 3, 246, 480 7, 661, 207 

Carbonate__...----|------------]_-----.-...|-----------]-----------|-----------|-----------|------------ 

Total__..__..----| 82, 277, 451 | 7,398, 065 352, 663 | 3, 978, 160 436, 567 | 6, 080, 588 | 100, 523, 494 

IN nn aE 

&883326—50—_—41 
:
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Iron ore produced in the United States, by States and types of product, 1947-48, in gross tons pf 

| [Exclusive of ore containing 5 percent or more manganese] | 

i 

1947 ~ 1948 

State h 0 | Tron con- Direct sh O Tron con- 
Direct ship- : oncen- . en irect ship- . oncen- ent, ping ore | Sinter! ‘trates Total natural ping ore Sinter trates Total natural 

(percent) (percent) 

Mined ore: 
= . Alabama.__---.--2 2 ee 5,449, 758 | 1,330,010 445, 127- 7, 224, 895 35. 97 6, 045,212 | 1,195, 724 847, 728 8, 088, 664 38.28 & California. ._---._-..-----___---- ee 530, 484 |------------|---------__- 530, 434 54. 10 153, 684 |----------_.]----_-__--___- 153, 684 54.86 4 Georgia____-----_.-...----__--.----__|------__-______|______.-___ 295, 992 295, 992 43,88 |_--..-.-_-____|.------- 273, 735 273, 735 42.96 & Michigan ._...------------.-----------| 12, 583,687 |____________ 43, 775 12, 577, 462 51. 21 18, 102, 086 |--.-...--__-|----.-_--_---.| 18, 102, 086 49,26 F Minnesota___....-..------------_--..-| 47,336, 142 295, 045 14, 861, 729 62, 492, 916 50. 99 51, 812, 962 256, 000 15, 966, 778 68, 035, 740 49. 86 P Missouri__.--_-.-._-_-.------- ee 265 j-.--.---_.-- 171, 091 171, 356 63. 65 |----__------_]-------- 165, 326 165, 326 52. 11 TR Nevada____-.---.--- 2 ee 5, 452 {--.--.-.----}------- 5, 452 65. 00 8, 945 |---| 8, 945 65.00 New a 138, 154 }_-.------_ 329, 829 467, 983 63. 36 129, 709 |------------ 306, 858 436, 567 63. of ~, ew YorkK____-----_--_-_-_ ee 2. 62. Pennsylvanian |} 188, 272 | 2, 748, 004 587,036 | 3, 519, 212 { Ba en |t 186,830 | 3, 041, 639 758,435 | 3,986,404 |{ BO Ss 

Texas_..----------_ ee §29 |-----_-._.- 317, 149 317, 678 40. 87 22, 438 92, 436 738, 506 348, 380 41.19 bby Utah. _-------------------------------| 2, 828,853 |---|] 2, 828" 853 53, 34 8, 233, 413 |--------____}_--..---------| 3, 288, 413 53.938 6g Virginia ._---_.-----------.--_------.|--------------|-------__-_- 6, 434 6, 434 35.00 |--.--.------_-|---------- 2, 991 2,991 35.01 © Washington.__..___._.-_----- eee 2,268 |_----.---__-_|_---e 2, 268 56. 48 5, 364 |---| 5, 364 56.50 © Wisconsin..._.----....---- ee 1, 461,391 |--..----_-_-_]__--_-_____ 1, 461, 391 52. 74 1, 492, 604 |_--..----_|e-e- 1, 492, 604 52.84 ‘ Wyoming__._.-_--- 651,471 |----------- fee 651, 471 49, 20 689, 591 |------ ~~~] 689, 591 47.00 ™ 
Total mined ore___---.-.-.-_.----.-|_ 71,121,676 | 4,368,959 | 17,058,162 | 92, 548, 797 50.36 | 76,882,338 | 4,585,799 | 19,055,357 | 100, 523, 494 49.51 & | 

‘Byproduct ore: 2 
Q0 Delaware___..-..-..--.----.-_------_ . 63. 04 68. 49 Tennessee___--------------------.-__|}___----_- 542, 723 |_---------.--- 542, 723 68. 80 |¢---------.__- 479,998 |--.--.--.____- 479, 998° 56. 99 Virginia. ._.-- _ 57.00. . 62. 59 

Total byproduct ore____-.-----_-___]__---____-_-__ 542, 723 |----.-.---____ 542, 723 65.91 |--------_-___. 479,998 |_---_---.-_._- 479, 998 67.02 . 
Grand total.....--..-..-------,----] 71,121,676 | 4,911,682 | 17,058,162 | 93, 091, 520 | 50.44 | 76,882,338 | 5,065, 797 | 19, 055,357 | 101,003,492 | 49, 59 | 

A 
1 Exclusive of sinter produced at consuming plants. 
4 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated.



IRON ORE 635 | 

Iron ore produced in the United States, by States and varieties, 1947—48, in gross | 
tons . 

. [Exclusive of ore containing 5 percent or more manganese] 

RRS eer ee eee rere renee eee eee a ST TN 

/ 1947 1948 . 

State H B Magne Hema- | B Mé | ema- rown agne- ema- rown agne- 
tite ore tite Total tite ore tite Total : 

Alabama.._------_- 6, 791, 114] 433, 781}.......__..| 7, 224,895! 7,390,600} 698,064/......_...| 8, 088, 664 : 
California..........| 530, 484).---_-___]---------- 530, 434) 153, 684)..--..--_].- 158, 684 
Georgia. .....----..}-------_--}] 295, 992)-____--_-- 295, 992/__.____.._.| 273, 735}...._..._- 278, 735 
Michigan_____._._._|12, 577, 462}.._...___|.--.-_---_| 12, 577, 462/13, 102, 086)...._-.__|---__---___| 18, 102, 086 
Minnesota_____.-.-_|62, 345,129] 147, 787)..._.--_-__| 62, 492, 916/67, 682, 761} 352,979)-..._-__._| 68, 035, 740 
Missouri_......-...-| 171,091} - 265/---...----) | 171,356] =. 165, 326)_____ ee} 165, 326 
Nevada. .----.---~-]-----~----|--------- 5, 452 5, 452}_.--------.]----.-.-. 8, 945 8, 945 
New Jorsey-—.------ none eeee[ee--e----| 467,983] 467, 983)_-------.-_]---.__...| 486, 567 436, 567 | 

ew York....__._-- Pennsylvania....__- \ 4, 576}___.__.._| 3, 514, 588) 13, 519, 212 4,122|}__.___.__] 3, 982, 282! 3, 986, 404 

Texas........-__---- 529] 317, 149}__.__.___- 317, 678|_.-.--..-.| 848, 380)._-..-.__. 848, 380 
Utah__.w- fe | 2, 828, 853] =. 2, 828, 853] |---_-_____| 3, 233,413) 3, 233, 413 
Virginia_....._..-._|---.-.---- 6, 484]... 6, 484|__...-___- 2, 991}_-----L__- 2, 991 
Washington......._- 2, 268)--...--..|..-------- 2, 268 §, 364]..------_]_-.------- 5, 364 ; 
Wisconsin._._____-_| 1, 461, 391}_-......_|__-_._-___| 1, 461, 391| 1, 492, 604/__..._.__]_._.---.._| 1, 492, 604 | 
Wyoming.___.._.-..| 651, 471|.__._.___|--__---_-- 651,471} 689, 591}........_|_-_____| 689, 591 

Total_________|84, 535, 46511, 201, 408] 6,811,876] 92, 548, 797/90, 686, 138|2, 176, 149] 7, 661, 207)100, 523, 494 
Byproduct ore:? 

Delaware_.___.. 
Tennessee_____.]}_.-----.|--------.|---------- 542, 723)_-.-..----|---------|---..-..-- 479, 998 
Virginia_..._..- | 

Grand total. .|84, 535, 465/1, 201, 408] 6, 811, 876] 2 98, 091, 520)90, 686, 138)2, 176, 149) 7, 661, 207/101, 003, 492 

1 Includes 48 tons of carbonate ore. __ . ; -o.. 
2 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 

Shipments of iron ore in the United States in 1948, by States and uses, in gross tons 

[Exclusive of ore containing 5 percent or more manganese] . 

. Tron and steel Total 

. Miscel- 
State Direct | Concen- Cement) Paint | janeous 

shipping | Sinter! trates Gross tons Value 
ore 

Mined ore: . 
Alabama. -.-_-.._--.| 5, 995, 185} 1,196,139] 832, 707|-.-_--__j/-------- 21} 8,024,052) $32, 543, 713 
California._.._.-_-| 329, 158]--__--____}]__------_.| 16, 705|_-._-_-~|-------- 345, 863 (2) 
Georgia. .-....-._]----------|---------- 273, 735|.--..---|--------]-.------ 273, 735 746, 818 

Michigan. _.___.-___]12, 896, 478]_.....__._|_------.--]--------|--------|--------| 12, 896, 478] _ 53, 246, 591 
Minnesota_..__-___|51, 669, 596} 256, 000/15, 997, 641]_...___.|_-______|_-------| 67, 9238, 237| 249, 523, 078 
Missouri..__....--_]------__-_]-.--------] 165, 326]-----_-_|--------|-------- 165, 326 0 
Nevada. ..------- 8, 945}_.------ |---| |-------_}-------- 8, 945 2) 
New Jersey-------- 129, 729]_..._-_....| 292,794! 12,146) 1,377 326 436,372! 3, 739, 985 

ew York_.._.__-- 
Pennsylvania__.._- \ 182, 258 3, 042,426] 815, 537 2, 254 4,122} 8,065 4, 054, 662} 33, 426, 098 

Texas. ....-------- 15, 341 74, 220| 655, 698}_....___]..----._| 1,015 746, 274 (2) 
Utah_____.____-___| 3, 225, 303|_-.---_-__|----..--..| 7, 224/-------- 595) 38, 233,122] 3, 926, 058 
Virginia____...-.__|.--------.]_---------|----------|--------| 2, 991]---.---- 2, 991 (2) 
Washington__....__|.---....--}----------|----------| 5, 864/-------]------- 5, 364 (2) 
Wisconsin_..-_-_--| 1, 468, 953|_-..-..-__]_--.-----_|-.---.-.|--------|--------} 1, 468, 953 (?) 
Wyoming.___._..-.| 689, 591]--__-----_|---------]----.---|--------]-------- 689, 591 €)) 

. Undistributed_.___|_--_-...__]---------_]----------]--.---_ |---| |---| 2 14, 077, 548 

Total_.____._____.]76, 610, 537| 4, 568, 785/19, 033, 438} 43,693} 8,490) 10,022) 100, 274, 965} 391, 229, 884 
Byproduct ore: 3 

Delaware.....-...- 
Tennessee.__.-.--_]>...------] 546, 749/_------ |e, 546, 749] 3, 230, 867 
Virginia_....-_-... 

Grand total__-.-_/76, 610, 537} 5, 115, 534/19, 033, 438] 43,693} 8,490} 10,022] 100,821, 714) 394, 460, 751 

en ere 

1 Exclusive of sinter produced at consuming plants, — . 
4 Values that may not be shown separately are combined as “‘Undistributed.” __ 
8 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated.
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Listed below in descending order and in some detail are the iron 
mines of the United States that produced over 500,000 gross tons of 
crude ore each in 1948. The order of listing is based on ore tonnage, 
not iron content of product, and thus mines producing low-grade _ 

| crude ore that requires concentration are considered comparable in 
size to mines producing similar tonnages of direct-shipping ore. 

Thirty-six mines, each producing more than 1,000,000 gross tons of 
crude ore, supplied 60 percent of the United States output in 1948. 
Of these, 22 were in Minnesota, 5 in Alabama, 4 in New York, and 1 

| each in Michigan, Pennsylvania, Texas, Utah, and Wisconsin: 24 
were open-pit mines, 8 underground, and 4 combined operations. 
Except for 5 mines that produced magnetite, 1 producing semialtered 
magnetite, and 2 producing brown ore, all of the million-ton mines 

: produced hematite in 1948. In 1947, 35 mines of more than 1,000,000 
gross tons of crude ore each produced 59 percent of the United States 
output. 

Iron-ore mines in the United States in 1948, by size of crude output 
Rann nr eee rearrange 

. Production (gross 
tons) 

. Nearest Range or Mining —_———— 
Name of mine State town district method 

Crude Usable 
, ore ore 

Hull-Rust_...-.------| Minnesota_....| Hibbing__...| Mesabi_-___-.| Open-pit______| 9, 847, 660] 9, 516, 755 
Rouchleau____.--...-_|-----do-.--...--} Virginia_____|_---.do_-_--___|..-..do__-...___| 4, 126, 973] 4, 126, 973 

_  Mahoning__..__------.|-----do-_.-...-..| Hibbing-___~|__...do__.____|___..do_-._____| 3, 904, 628} 3, 904, 628 
Mountain Iron__------|----.do----.----| Virginia_..._|.....do-..-___|--..-do_.-.____.| 3, 163, 064] 3, 163, 064 
Hill Annex. -_.-.-----|-----d0--.._--_.| Calumet____|---_-do_______|__-_.do_--______| 2, 863, 739] 1, 720, 581 
Shaw 14 (stockpile) -..|__...do_-_-.__._| Franklin____|___..do.._.___|__-.-do______.__| 2, 665, 903] 2, 665, 903 
Leonard-Monroe-___._|-..--do.--....--| Chisholm___|-.._.do_._-___|_-...do_________| 2, 540, 543} 2, 540, 543 
Benson..--.---.-.-----| New York.__.| Star Lake_..| Adirondack-|_....do----.____| 2,390, 363] 809, 587 
Lone Star Steel Co.-__| Texas__..___.__| Lone Star.._| East Texas__|.....do_.-...___| 2,347,917] .548, 336 
Spruce__..-.---------.| Minnesota_..__| Eveleth..___| Mesabi-._.._| Combined -_.| 2, 245,317] 2, 245, 317 
Warner Auxford___-_-_| Alabama____._| Russellville.| Russellville-| Open-pit....._| 2,110,730] 422, 146 
MaclIntyre__-..-.-..--| New York_...| Tahawus__..| Adirondack -|__...do......._.| 2,096, 472] 569, 095 
Gross Marble-.---..--| Minnesota...._.| Marble__._._| Mesabi__._-_|___-.do__..__.__| 2, 033, 026] 1, 105, 018 
Pillsbury - .-.--.------]-----do-_-_..___| Balkan_.____|_....do_-..___| Combined _-_--| 1, 939, 522] 1, 939, 522 
Iron Mountain_..-....| Utah..-_______| Cedar City_. Tron. Moun- | Open-pit__.-.-} 1,929, 040] 1, 929, 040 

im. 

Walker-_.._-_._--.----| Minnesota_....; Coleraine_._] Mesabi_.....|.....do--.....-_| 1,891, 566] 1,132, 996 
Scranton___-_.-------_|-----d0.---_--..| Hibbing_____|_.._.do_-_.___|_----do_---.-___| 1, 862, 846] 1, 862, 846 
Canisteo...--....----_|----.do0-.--.-.-.| Coleraine____|____-do_..-___|_....do---._..__| 1,774,949] 908, 833 
Wenonah. -._..--.....| Alabama___...| Bessemer.__- Birming- Underground -} 1, 696, 942] 1, 695, 871 

am. 

Ishkooda. --..--.-~.--|-----do_.---__..]---..do-_--.-_|.-.-.do___-_..|_.__-do__---___} 1, 633, 162} 1, 634, 710 
Muscoda___--..-------|----~d0-_--.----|-----d0__.. .._|-_---do__.---_|-_---do---_.-_._| 1, 617, 988] 1, 617, 511 
Cornwall-Lebanon | Pennsylvania.| Lebanon__._| Cornwall___. nderponsa | 

Cone. 2, 996, 519} 1, 950, 711 
New Bed, Harmony | New York..-._| Mineville._..| Adirondack_] Underground - 

and Old Bed. 
Susquehanna---___.---| Minnesota.....| Hibbing.....| Mesabi_.....| Open-pit_...__| 1, 439, 477] 1, 333, 482 
Holman Brown.---___|-----do-.._._...| Taconite. _._|---..do--..__.|_----do_.--_.___] 1, 404, 481] 998, 799 
Hill-Trumbull______-_|-.__-do.--......| Marble______|__-..do-_.____|___-.do__--..__.| 1,339, 214] 608, 301 
Chateaugay-.-.-..-.--| New York-_-. Lyon Moun- | Adirondack.| Underground -| 1, 273,575] 387, 096 

$1n. 

Embarrass...----.----| Minnesota_....| Biwabik_._.| Mesabi..._._.| Open-pit..._._| 1, 260, 290] 1, 260, 290 
Hawkins.....-.-------|-----do0-.-......| Nashwauk-._|_._..do__-._.|_.-..do-.....__.| 1, 205, 139} 657, 812 
Fayal.__...-----------|-----do_---.___.| Eveleth_____|__-_.do.-_._..| Combined --._]| 1, 151, 899] 1, 151, 899 

. Pyne....---...-....--| Alabama__.._.| Bessemer-__._ Birming- Underground -} 1, 147, 702} 1, 147, 702 
am. 

Montreal_.__._.....---| Wisconsin_..._| Montreal__..| Gogebic_....|._---do-_-..--._] 1, 088, 034! 1, 088, 034 
Mississippi........--.-| Minnesota.....| Keewatin_..| Mesabi......| Open-pit....._| 1,082,023] 907, 233 
Argonne._._.__._.-.-|--.--d0_..-_....| Nashwauk._]__._.do_-.-_._|--.--do___-...._| 1,059, 725} 522, 483 
Kevin. .._...-.-------|-----d0----.----| Cooley_..___|____.do__--._-|-----do_---....-| 1,041, 692] 374, 157 
Mather............--.| Michigan_...._| Ishpeming_.| Marquette.... Underground _| 1, 001,001] 1,001, 001 
Hartley_........-.-.-.| Minnesota_....| Fraser.......| Mesabi.._...| Open-pit_.....| 965,493] 965, 493 
Galbraith.__.__-_--___!_.-..do.....__-.] Nashwauk._!____.do__....-!_.-..do.....__..1 963, 787 559, 817
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Iron-ore mines in the United States in 1948, by size of crude output—Con. 

Production (gross 
| tons) 

: Nearest Range or Mining oo 
Name of mine State town district method 

Crude Usable 
ore ore 

Bennett.....--------.| Minnesota_...| Keewatin...| Mesabi......| Combined_.--| 956,736) 880, 567 
Buckeye_..-..-.------|----.do-_--.--.-| Coleraine---.|--...do_--.---| Open-pit_..-._| 950,443; 647, 191 
Danube__..---.-------|.-...do_. -.---_| Bovey... ...|..-..do-_...._|-.--.do__....-..| 935,859] 607, 202 
Portsmouth Group. --|__-_-do_......-_| Crosby---...| Cuyuma_..._}_...-do.---._.__| 879,178; 678, 618 
Russellville No. 14_.._| Alabama__._-_| Russellville.| Russellville_|.....do......-__.| 878,073] 142, 565 
Olson__....-----------| Minnesota_.-..; Cooley_.....| Mesabi__....j--...do_....____| 875,271} 354, 694 
Fraser _..-------------|-----do__...-_..] Fraser_....-.|-----d0-..-.-.|-----d0---------| 845, 873} 845, 873 
Missabe Mountain---.|_--..do_-..._.-_| Virginia_..._|.....do__-..-_]_---.do_........| 834,514) 834, 514 
Webb______-..---------|.....do_......--| Hibbing-_..._|].....do__.....} Combined..--} 790,965) 735,151 — 
Longyear- - --.--------|-----do_-_--___..|-----do___---.|-.--.d0_..-...| Open-pit_.....| 789,610) 782, 840 
Blowout__------------| Utah....._..-.| Cedar City - Tron Moun- |-..--do---...---| 777,804] 777, 804 

ain. 
Hodge Mining Co-_..._}| Georgia_....__| Taylorsville.| Chattanooga|__---do_--..----| 775,000} 155,024 
Buck-Zimmerman-...| Michigan_._.._| Iron River.._| Menominee _| Underground_| 721,383) 721,383 
Wauseca_-_..-.----..._]__--_-do__.._____].____do--..__|---..do_.--.__]-.--.do----...._| 710,806; 710,806 
Pioneer___....--------| Minnesota_..__| Ely.........| Vermilion.._|_....do--.-...-.| 707,570} 707, 570 
Sunrise__.----..-----.| Wyoming.__-_.| Sumrise..._..| Hartville._._|.-...do.-._.__--| 689,591] 689, 591 
Maas. ..---.-------..--| Michigan__-...| Negaunee_._| Marquette___|---..do---...---| 673,126} 673, 126 
Douglas-_....--.....--| Minnesota__...| Chisholm .._| Mesabi......| Open-pit..__-_| 655,680} 532, 869 . 
Mt. Haven_.....-.-.-.| Texas_______..| Jacksonville_| Eastern Tex_|_.--.do.__---...| 638,964} 155, 845 
Geneva___---.-------.| Michigan_.____| Ironwood.-_-| Gogebic_....| Underground_| 635,344) 635,344 
Anvil-Palms-Kewee- |_...-do..._...._| Bessemer-__..|_....do.---._.|_---_.do_._-...-.; 611,893] 611, 893 
naw. 

Cliffs Shaft ._......-_.|_--..do-_.......| Ishpeming-_| Marquette___|__...do___--_-..| 602,453} 602, 453 
Plymouth_.-.....-.-.|.._..do-........| Wakefield. ..| Gogebic._...| Open-pit......; 597,186] 597, 136 
Newport.--..-.----_--|----.do.-_......| Ironwood-.--|-----do-_--_-.| Underground -| 591,677; 591, 677 
Hiawatha Nos. land 2..|_._.-do...-_____| Iron River..| Menominee _|_....do......_._| 582,366} 582, 366 

. Godfrey U. G__..._..| Minnesota.....| Chisholm--._| Mesabi______|-----do_-.-._...| 578,593} 578, 593 
Sunday. Lake___....._| Michigan......| Wakefield. -.| Gogebic._.-_|-----do_._-...--| 564,135) 564, 135 
Penokee___--.......--|----.do..-......| Ironwood. |-_---do-.--.._|-----do-_--.-.-_|_ 563, 680] 563, 680 
Maroco_.....---------| Minnesota_..-_| Trommald_.| Cuyuna.....; Open-pit__...-| 551,675] 346, 233 
Harrison.........-__..]-.__.do_---_.--.| Cooley_.....| Mesabi_._..-|.....do_---..-_.| 529,803; 229, 150 
Fisher Hill_...........| New York___.| Mineville_...| Adirondack.| Underground .| 523,304} 137,824 
Excelsior_........._...| Utah_...._....| Cedar City - Tron. Moun- | Open-pit__...-| 522,826; 522,826 

ain. 
Columbia__._...._._--| Minnesota_____| Virginia.....| Mesabi_.__._|_....do----._.-- 518, 848; 488, 901 
Spring Valley........_|...--do---__..-_| Ostrander__.| F illmore _----do._.-_.-..| 512,987] 352,979 

y. 
Athens. _..........--.| Michigan_._.._| Negaunee-..| Marquette... Underground -| 506,600; 506, 600 
Hewitt Contract Co_.| Alabama-.__...| Dolonah....| B irming- Open-pit......}| 503, 495 89, 909 

am. , 

Output of 74 mines producing more than 500,000 tons of crude ore each_--..---------/101,685,612|80, 553, 517 
Output of 21 mines producing 400,000 to 500,000 tons of crude ore each_--____----.----| 9, 436, 401] 7, 692, 747 
Output of 12 mines producing 300,000 to 400,000 tons of crude ore each__-.__------_---} 4, 127, 395] 3, 154, 384 

_ Output of 22 mines producing 200,000 to 300,000 tons of crude ore each_.._._..-.-.----] 5, 284, 506) 4, 687, 352 
Output of 27 mines producing 100,000 to 200,000 tons of crude ore each-..._--..._..---| 13,920,946) 3, 089, 773 
Output of 12 mines producing 50,000 to 100,000 tons of crude ore each_..._..--..-----.| 897,838} 735, 262 
Output of 47 mines producing under 50,000 tons of crude ore each_-......------------] 872,474; 610, 459 

Grand total United States (215 mines).-...._-.__.-..----.-----------.----~----}126,225,172/ 100,523,494 

<tr ee A i 

1 Includes output from 1 plant treating tailings. 

Thirty-eight mines producing 500,000 to 1,000,000 gross tons of 
crude ore each, supplied 21 percent of the United States total output 
of crude ore in 1948. Of these, 18 are in Minnesota, 12 in Michigan, 
2 each in Alabama and Utah, and 1 each in Georgia, New York, Texas, 
and Wyoming. In summary, 81 percent of the total domestic output 
of crude ore came from the 74 mines listed in the accompanying table. 

Domestic sintering plants in 1948 used 13,091,069 gross tons of 
iron ore, 4,815,631 tons of flue dust, 580,204 tons of pyrites cinder, 
227 tons of manganiferous ore, and 392,601 tons of mill cinder and
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roll scale to produce 17,210,555 gross tons of sinter—a conversion 
yield of 91 percent. | . 

| Sinter production in 1948 came from plants at mines, blast-furnace 
_ plants, and custom mills. Of the sinter produced in the United | 

| States, 29 percent was made at mine plants in 4 States, and 71 per- 
cent was produced at blast-furnace plants and custom mills in 13 
States. 

Production and consumption of sinter in the United States in 1948, by States, in 
gross tons 

Sinter consumed 

| Sinter pro- |—--__-—____ 
| | state duced In blast fur- | In steel fur- 

a naces naces 

Alabama.....------------nen ene} 1,681,167 | 1,789, 387 90, 660 
California_._._------------------------------------------------ 
Colorado._....-..-.___.-------------- eee 1, 205, 348 1, 192,328 |_--.__--______e 

Utah... ._--- eee ne eee 
Delaware_____-_-_----------------------- eee 92, 639 |-----------___]--- 
Mlinois__...-_- eee 764, 431 753, 753 |... 
Indiana___--------------------------------------s-sss-ss----| ‘1, 049) 667 771, 851 285, 752 
Maryland.___.__-.---_-------------- eee Jen wane nee nee 

| Rennesee ooo 456, 906 i 448, 031 f 60, 651 
West Virginia___...-...----------------------------- i.e 

Michigan....-.---- 398, 027 397, 687 |. - 
Minnesota---_----------------------------- eee 256, 000 |--------_---__|_-_-_--__-__-- 
New York__---._-------------.-----_ eee 3, 481, 626 1, 082, 008 66, 866 
Ohio_____-_--------------------- eee 3, 538, 384 3, 808, 479 296, 478 } Pennsylvania___--- 2-2-2222) eas o29 | 42 099, 76 194, 264 
Texas...--------------------------~-------------~------------ 92, 436 74, 221 |_--e 

 Total.___-------------------------e------e----ee 17, 210, 555 14, 417, 491 994, 671 

| REVIEW OF LAKE SUPERIOR DISTRICT 

Production and Shipments.—Production of usable iron ore from 
mines and mills in the Lake Superior district in 1948 was 8 percent 

| greater than in 1947, amounting to 81 percent of the United States 
total. This district—which includes the Marquette, Menominee, 
Gogebic, Vermilion, Mesabi, and Cuyuna ranges—has produced over 
half of the total domestic output each year for 60 years. The Mesabi 
range, which alone has produced over half the United States total 
each year since 1909 (except in 1932) supplied 78 percent of the 
district total and 63 percent of the United States total compared with 
percentages of 77 and 63, respectively, in 1947. A total of 82,277,451 
gross tons of usable iron ore was reported produced from the six 
ranges of the Lake Superior district during 1948. In addition, 
352,979 gross tons of brown ore concentrates were produced and 
shipped from Fillmore County in southeastern Minnesota, which is | 
not considered part of the true Lake Superior district, and 1,093,359 
tons of ore contaiming (natural) over 5 percent manganese (all from 
Minnesota) were produced, making the total output of all grades 
83,723,789 gross tons. Shipments consisted of 1,070,110 tons of 
manganiferous ores and 81,935,689 tons of hematite from the six 
ranges of the Lake Superior district proper, plus 352,979 tons from 
brown ores in Fillmore County—total shipments from mines of 83- 
308,/78 gross tons.
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_ Production and shipments from Canadian mines in the Lake Superior region are not included in these statistics. Shipments from these mines in 1948 totaled 1,208,448 gross tons. Of this quantity, 522,063 tons came from the Helen mine in the Michipicoten district, and 686,385 tons were shipped from the Steep Rock mine in the Steep Rock district, Atikokan range. 
The Lake Superior Iron Ore Association reported 81,739,165 gross | tons of iron and manganiferous ores shipped to upper Lake ports from United States mines in 1948, an increase of 7 percent over 1947. | All-rail shipments totaled 1,745,397 tons in 1948 compared with 1,722,739 tons in 1947. The 1948 shipping season was of longer duration than average, opening on April 5 and closing December 9. The brown, bog-type limonite ore of the Spring Valley area, Fill- more County, southeastern Minnesota, is of different origin than the ores of the Lake Superior district. After washing, the Spring Valley product is shipped all-rail to Granite City, Ill. | | 

Iron ore produced in the Lake Superior district, 1854-1948, by ranges, in gross tons 
. [Exclusive after 1905 of ore containing 5 percent or more manganese] 

Year Marquette |Menominee! Gogebic Vermilion | Mesabi Cuyuna Total | 

1854-1943_____.__ |225, 053, 662 {201, 447, 840 |237, 478, 288 |74, 237, 762 "i 036, 795 131, 390, 054 2, 083, 644, 351 1944____.------| 4, 720, 253 | 4, 288, 830 | 5, 224, 142 | 1, 466/816 | ’ 61.994’ 093 1,417,256 | 79,111, 320 Lode v777777| # 864,816 | 4, 140, 239 | 4,395, 653 | 1, 481,007 | 58, 355,320 | 17784010 | 74° 801’ O46 : 1946______-_._.-.| 3,455,961 | 2 662,308 | 3, 633,078 | 1, 232, 008 46, 678, 679 | 1,380, 120 59, 042, 154 1947____._._.-._.| 5,070,631 | 3, 741,217 | 5, 227,005 | 1, 471, 879 58, 772, 404 | 2, 100, 846 76, 383, 982 1948____._.______] 4,830,341 | 4, 259,378 | 5, 504,971 | 1, 580, 497 64, 071, 983 | 2, 030, 281 82, 277, 451 
Total. __._/247, 795, 664 220, 539, 812 |261, 463, 087 (81, 469, 969 h, 603, 909, 204 /40, 102, 567 2, 455, 280, 303 ee ee | 

Technologic Developments.—Iron ore, relatively, is a low-value © material. Ordinarily it must be mined and moved in enormous _-—-«, quantities to be profitable. To be marketable, it must meet specifi- cations, not only as to iron content, but also as to several minor constituents. Tolerances are narrow. A high degree of opera- tional efficiency is essential to attain the low costs in iron-ore mining to meet competition. 
With gradual depletion of the large high-grade open-pit deposits of . the Mesabi range, two fields of development will confront the industry, particularly in the Lake Superior region. Underground mines will be called upon to provide an increasing share of the total output of | high-grade crude ores; and the mining of taconite, whether by open- pit methods or underground, will present problems because of its hardness and abrasive qualities and because of the additional tonnage of crude taconite that will be needed to produce the required output of concentrate. Mining will tend to become less flexible unless means can be found to permit more rapid expansion of output from under- ground mines and from concentrating plants. Storage capacities at critical points may offer a partial solution to this problem. When called upon to do so, the large open pits could increase their produc- __ tion of direct-shipping ore very rapidly. 
Efficient handling of iron ore and waste rock in the pits and in underground mines has been studied for many years. Recent de- velopments in power shovels, conveyors, and mobile transportation
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equipment in the open-pit mines of the Lake Superior district were 
reviewed.2 Possible transport of ore by water through pipe lines is 
being given consideration.° 

Shaker conveyors have been applied underground at the Sherwood 
mine of Inland Steel Co., Iron River, Mich.,* where the ore, which is 
semihard, is mined by the sublevel-stoping method. Application of 
this type of equipment to the block-caving method of mining, which 
finds use in some underground iron mines, has been outlined.” A 
special belt-conveyor system ® has been devised to aid in stock-piling 
concentrates. | 

Patents were issued early in 1948 on the equipment and processes 
used for jet-piercing hard-rock formation.’ 

Analyses.—-The accompanying table shows the average analyses of 
| all ores shipped from the Lake Superior district for the past 5 years. 

: Since the analyses from year to year have been remarkably consistent 
in the past, despite an increasing percentage of concentrated product, 
the decline in iron content and the increase in silica in 1947 and 1948 
are perhaps noteworthy. | 

| Average analyses of total tonnages (bill-of-lading weights) of all grades of iron 

ore from all ranges of Lake Superior district, 1944-48 

[Lake Superior Iron Ore Association] 
a 

Content (natural), percent 

h Year Gross tons) |-—— rh OO 

. Iron Phosphorus| Silica Manganese | Moisture 

1944... -----------| 81,089, 404 51.72 0. 088 8.42 0.74 11.02 
1945_.....--...---.-.------| 75, 206, 781 51. 69 089 8.52 172 10.96 
1946_-..-...-..--...--.-----| 58, 975, 188 51.32 087 8.83 74 11, 22 

| 1947......-..-..--.--.-------| 77, 210, 278 50. 91 093 9.09 75 11, 28 
1948_...-......-..-.-.-------| 82, 655, 757 50. 49 093 9. 30 76 11.35 

eer RST 

| Reserves.—The accompanying table shows reserves of iron ore in 
Michigan and Minnesota, by ranges. It should be borne in mind 
that these data represent only taxable and State-owned reserves 
and do not represent the total that may be expected to become avail- 

| able. 'Tonnages are added to the reserve figures each year, and un- 
doubtedly ultimate production in the Lake Superior district will 

) greatly exceed that indicated by present reserve tonnages. 
The Wisconsin Department of Taxation estimated reserves of iron 

ore in Wisconsin to be 6,000,000 tons on January 1, 1949. 
A recent review® of iron mining in Wisconsin describes the several 

iron formations in the State and notes the exploratory work done in 

2 Johnson, J. A., and Cash, F. E., Transportation of Iron Ore, Open-cut Mines, Lake Superior District: 
Bureau of Mines Inf. Cir. 7458, 1948, 24 pp. 

* University of Minnesota, Handling of Bulk Materials: 10th Ann. Mining Symposium, January 1949, 
p. 4. 

4 Pearson, P. D., and Marston, R. O., Underground Shaker and Conveyor Belt Operation: Min, Cong. 
Jour., vol. 34, No. 10, October 1948, pp. 18-22, 61. 

5’ MeWhorter, C. E., Shaker Conveyors Applied to the Caving Mining Method: Min. and Met., vol. 
29, No. 500, August 1948, pp. 444-446. 
31 Skillings’ Mining Review, Stock-Piling Iron-Ore Concentrates at Holman-Clifis: Vol. 37, No. 16, July 

, s Dp. . 

7 Gaines, John M. (assigned to Linde Air Products Co.), Process for Thermally Working Minera] and 
Lake Masses: U.S. Patent 2,436,001, Feb. 17, 1948. 

Williams, Virgil C. (assigned to Linde Air Products Co.), Flux-Forming Fuel and Method for Thermally 
Working Minerals Therewith: U.S. Patent 2,436,002, Feb. 17, 1948. 

§ Bean, E. F., Iron Resources of Wisconsin: Paper presented at Minnesota Section, Am. Inst. Min. and 
Met. Eng., Duluth, Minn., Jan. 17, 1949; Skillings’ Min. Rev., vol. 38, No. 6, June 4, 1949, pp. 1, 4, 11.
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1943 by the Bureau of mines,’ indicating that more than 100,000,000 
| tons of low-grade iron-bearing material was available for open-pit 

mining over a 2-mile representative length of the iron-bearing forma- 
tions. Michigan iron reserves were estimated.” 

Iron-ore reserves in Michigan, Jan. 1, 1945—49, in gross tons 

| [Michigan Department of Conservation] 
rere er eeee reer era a a SS SSS SUS ef pS -SS SSS 

Range 1945 1946 1947 | 1948 | 1949 

Gogebic.-_----------------__-._- 32, 686, 550 31, 828,392 | 31,331, 775 31, 937, 142 30, 511, 502 
Marquette..---------------__.-_. 51, 357, 761 51, 648, 430 62, 228, 925 66, 636, 928 67, 101, 475 
Menominee..--.-----------._.-.. 50, 376, 403 48, 260, 784 49, 298, 678 51, 462, 819 55, 913, 371 

Tota] Michigan_.-.........] 134, 420, 714 131, 737, 606 | 142,859,378 | 150, 036, 889 153, 526, 348 

eee nna 

Unmined iron-ore reserves in Minnesota, May 1, 1944-48, in gross tons 

[Minnesota Department of Taxation] 
Lanner er a Se SSS ha i Sv SP SPP FS SEERA ; 

| 1944 1945 1946 1947 1948 

Mesabi. -..-.---------.----------/1, 020, 188, 504 | 962, 290,748 | 924,903,098 | 922, 401, 348 915, 220, 248 
Vermilion. ..----------..-------- 12, 636, 820 12, 349, 903 11, 523, 341 10, 699, 576 10, 485, 800 
Cuyuna..----------------.--.--.| 62, 059, 815 59, 659, 027 59, 061, 587 55, 756, 200 1 38, 040,129 . 

Total Lake Superior dis- 
trict (taxable) -----...-._|1, 094, 835, 139 |1, 034, 299, 678 | 995, 488,026 | 988, 857, 124 963, 696, 177 

Fillmore County--..-.--..----.-_ 231,393 |.------------_|----..-------- 186, 700 394, 248 
State ore (not taxable)...---..-..| 18, 000, 996 19, 865, 715 19, 950, 255 11, 600, 524 3, 515, 084 

Total Minnesota__.......-~/1, 108, 067, 528 |1, 054, 165, 393 |1, 015, 438, 281 |1, 000, 644, 348 967, 605, 509 

a ee ee eee 

1 Excluding marginal properties formerly reported under Thwing decision. 

Average costs, per gross ton, of mining iron ore at underground mines and at 
siliceous open pits in Michigan in 1948 ! | 

a a a cS SSS SPT SS SS Sr OSV st SSPE 

Underground 

I mmm | SILI CCOUS | Item | | | . 
1: Mar- |Menomi-|! , open pits Gogebic quette nee Average 

Cost of mining: 
Labor. ..--..-------.----.------.----------------| $1. 8850 | $2.1825 | $1.3971 | $1. 8290 $0. 5206 
Suppliés_.___..--2 ee . 8021 . 8469 . 6424 . 7641 . 3750 

Deferred costs......--.---_-_.-.----- ee . 1920 0705 | - .1964 . 1480 . 0242 
TaxeS_...------------ eee . 23387 . 2210 . 1354 . 1952 . 0800 
General overhead-._..------.-...---_.__-_ . 2128 . 2046 . 1910 . 2033 . 1228 
Transportation__.--.---..-.-....-----_- ee. 2. 4189 1. 9459 2. 0573 2. 1439 2. 0004 
Marketing_-__.--..-.-----_---.--- eee . 0634 . 0201 . 0893 . 0552 . 0149 

Total ore cost.--.------...----------------- +L 5. 8079 5. 4915 4. 7089 5. 3387 3.1379 
Lake Erie value per ton..-.-._-.----_..--.---....._.| 6. 6679 6. 4905 5. 8544 6. 3267 3. 7275 

Gross ore profit 2. ......-.-..---_---.---------- . 8600 . 9990 1. 1455 . 9880 . 5896 
Other cogtg: 

Royalty.....----------._-...---_----------------- . 4630 . 2484 . 2389 . 3049 . 0787 
Interest on borrowed money.....----------------|---------- . 0125 . 0051 . 0064 . 0030 
Federal income and excess profits taxes...-----.- . 3318 . 1304 . 3461 . 2588 . 0216 

1 Pardee, F. G., and Kennedy, Bruce E., General Statistics Covering Costs and Production of Michigan 
Iron Mines: Michigan Dept. of Conservation, Geol. Survey Div., 1948, 9 pp. ; . 

3 This figure does not represent true profit, as much ore is sold below the Lake Erie price. 

* Zinner, P., and Holmberg, C. L., Investigation of the Iron-Bearing Formation of the Western Gogebic 
Range, Iron County, Wis.: Bureau of Mines Rept. of Investigation 4155, 1947, 48 pp. 

10 Pardee, F. G., Iron-Ore Reserves in Michigan: Min. and Met., vol. 29, No. 503, November 1948, pp. 
613-614,
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MINING BY STATES 

Alabama.—Production of crude iron ore in Alabama, third largest 
producing State, increased 24 percent over 1947, twice the percentage 
increase for the country as a whole. Output of crude red ore, seven- 
eighths from underground mines, increased 18 percent while that of 
brown ore, all from open-pit operations, was up 41 percent for the 
year. All of the underground hematite mines in Alabama are in 
Jefferson County, centering around Birmingham. Tennessee Coal, 
Iron & Railroad Co., largest producer, shipped red hematite from its 
Red Mountain mines—the Muscoda, Ishkooda, and Wenonah groups. 
After crushing and blending, four-fifths of this ore was shipped direct; 
the balance was sintered before use. Woodward Iron Co. produced 
direct-shipping hematite from its Pyne, Red Ore, and Redding (Songo) 

| underground mines. Sloss-Sheffield Steel & Iron Co. mined direct~ 
| shipping hematite from its Sloss and Ruffner underground properties 

and shipped concentrates from their La Grange open-pit operation, 
| Colbert County, in the northwest corner of the State. Its Sadler 
| Gap mine has been abandoned. Republic Steel Corp. shipped hema- 

Iron ore mined in the United States in 1948, by States and counties, in gross tons 

| {Exclusive of ore containing 5 percent or more manganese] | 

Active | Crude Usable Active | Crude Usable State and county | Thines ore ore State and county | jhines ore ore 

Alabama: Minnesota—Con. 
Calhoun__._-.--| 11] 187,780 | 37,585 Itasca..___-.-.---| 233 [24,035,856 |14, 140, 576 
Cherokee__--.--| 11] 176,905| 35,381 St. Louis..-.---| 79 152, 821,611 |51, 511, 904 
Cleburne.__----| 11 8, 785 1,757 jee 

| Golbert_--_---- 1| 367,302) 39,752 Total.....----| 128 |79,871, 265 168, 035, 740 
Franklin.__._-_- 12 | 3, 013, 173 569, 585 ee | 
Jackson_..-.---- 1 16, 290 8, 258 || Missouri: St. Fran- 
Jefferson_.__.-.- 111 | 8,110, 647 | 7,398, 662 cois...-------.---. 1 486, 808 165, 326 
Macon--_.------- 1 12, 075 2, 334 || Nevada: Pershing._- 2 8, 945 8, 945 
St. Clair_______. 1 225 225 — ES Eee Ee 

Shelby.__.------ 1 22, 015 4,403 || New Jersey: 
Talladega______- 1 3, 860 772 Morris. --.-.---- 3 856, 246 435, 601 

i a Warren.....---- 1 1, 198 966 
Total.__._----| 22 |11, 919, 057 | 8, 088, 664 oe 

a | Total.._------ 4] 857,444 | 436, 567 
California: ———  o ————— SS 

Riverside___---- 1 146, 341 146,341 || New York: 
San Bernardino. 1 7, 343 7, 343 Clinton________. 1 

|__| Essex___-.-.---- 3 

Total.--------|____2 | _153, 684 | 153, 68F || SeLawrencess | 2 |} 522,355 | 3, 986, 404 
Georgia: Pennsylvania: Leb- 

Bartow.---.----| 11| 887,105 | 174,917 || anon_-_-.--_-_---- 1 
Cherokee-...--- 1 560 112 | | —__—___- 
Muscogee_...--_ 1 13, 075 2, 615 Total_.__-____ 8 | 9,522,355 | 3, 986, 404 
Polk__._-_------- 12 487, 120 94, 756 ———— OE Ss 

Walker.._.------ 1] 30, 960 1,335 || Texas: 
| | Cass... 222 1 

Total__------ 6 | 1,368,820 | 273, 735 Cherokee.._____ 2 fs, 508, 843 | 848, 380 
ee, § | Morris_._._.____ 1 

Michigan: fe 
Dickinson. ---_- 2| 85,161 | 85,161 Total.__._____ 4 | 3,508,843 | 848, 380 
Gogebic...-.---- 7 | 4,012, 367 | 4, 012, 367 ———S>=E-s $$ $_—S|__ 
Iron...--------- 11 | 4,174,217 | 4,174, 217 || Utah: Iron________- 3 | 3,233,413 | 3, 233, 413 
Marquette- --_--- 15 | 4,830,341 | 4,830,341 || Virginia: Pulaski._- 1 4, 893 2, 991 

——_——- |__| || Washington: Stev- 
Total....-----| 35 118, 102, 086 |13, 102,086 || ens....--.-------- 1 5, 364 5, 364 

————S= = |=——=— |} Wisconsin: Iron_---_- 2 | 1, 492, 604 | 1, 492, 604 
Minnesota: Wyoming: Platte-_-.- 1 689, 591 689, 591 

Crow Wing-_----- 10 | 2, 500, 811 | 2, 030, 281 ——_—_d_UE Oo 

Fillmore__.____- 1 | 512,987 | 352, 979 Grand total... 215 |126,225,172 {100,528,494 

1 Excludes undetermined number of pits. Estimated output of these mines included in tonnage given. 
2 Includes output of 1 plant reprocessing tailings.
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tite directly from its Edwards underground mine and produced 
concentrates from its combined open-pit and underground Spaulding 
mine. Hewitt Contract Co. produced concentrates from open-pit | 

_ operations in Jefferson County. The unweighted average grade of 
hematite shipped from Alabama mines and mills during 1948 was 
35.12 percent Fe (natural), 0.15 percent Mn, 0.30 percent P, 17.35 

| percent SiO2, 15.83 percent CaO, and 1.77 percent HO. | 
All of the brown ore produced in Alabama in 1948 came from open- 

pit mines, and all was concentrated by washing. , 
The occurrence of these deposits and their productive history were 

summarized," | 
Product as shipped during 1948 contained 42.31 percent Fe (natural) 

and 0.76 percent Mn, by unweighted average. Shook & Fletcher 
Supply Co. was the largest producer of brown ore from the Warner- 
Auxford pit near Russellville, Franklin County, northwest of the 
Birmingham district. Sloss-Sheffield Steel & Iron Co. operated its : 
Russellville No. 14 mine in the same area. Hooper Construction Co. | 
worked the Ruffner property, Jefferson County. Operations in | 
Cherokee County, northeast of Birmingham, included the Sidhart } 
mine of the Arrington Mining Co. and production by C. L. Erwin. 

California.—The Eagle Mountain iron mine, Riverside County, 
Calif., was put into production “ on November 10, 1948, by Kaiser 
Co., Inc., to supply ore to its Fontana steel plant 145 miles west and 
tributary to the Los Angeles area. 

The Vulcan mine, San Bernardino County, a previous supplier, 
ceased production in mid-1947 but continued to ship from stocks 

| throughout 1948. 7 | 
The Eagle Mountain iron deposits, known for many years, were | 

drilled and trenched by the Bureau of Mines and Geological Survey 
in 1941. Based on this work, reserves in the eastern part of the dis-. 
trict were estimated * at 21,629,000 tons of positive ore averaging 51.2 
percent iron with 0.40 percent sulfur and 15,000,000 tons additional of 
probable ore. Potential reserve for the entire district, considering 
numerous small deposits to the west, was placed at 70,000,000 tons of 
an iron content over 40 percent. Reserves of direct-shipping ore in 
the southern and Bald Eagle deposits of the eastern area have been 
given recently “* at 7,071,000 tons containing 53.75 percent iron, 
0.095 percent sulfur, 0.043 phosphorus, and less than 8 percent silica. 
This represents an increase of 2,000,000 tons over the earlier estimate 
on this class of ore. 

Georgia.—Iron-ore production of Georgia consists entirely of brown 
ore mined by open-pit methods and concentrated by washing. Prin- 
cipal producers in 1948 included Hodge Mining Co., Taylorsville, 
Bartow County; Arrington Mining Co., Cartersville, Bartow County, 
and Cedartown, Polk County; E. L. Gammage, near Grady, and the 
Albea-York Mining Co., near Aragon, both in Polk County. These 
localities are in the northwestern part of the State. Much of the 

‘ore is loaded by power shovels without blasting. Mobile equipment, 
4 Reinholt, O. H., Alabama’s Deposits of Brown Ore: Skillings’ Min. Rev., vol. 37, No. 29, Oct. 30, 1948, 

PR; Blast Furnace & Steel Plant, vol. 36, No. 2, December 1948, p. 1492. 
13 Bureau of Mines, Eagle Mountain Iron District, Riverside County, Calif.: War Minerals Rept. 97, 

Putt, John B., Eagle Mountain, New Source of Iron Ore for Fontana: Eng. and Min. Jour., vol. 150, 
No. 5, May 1949, pp. 92-93.
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such as power scrapers and trucks, is used to move the crude ore and 
concentrates. 

Michigan and Minnesota.—See Review of Lake Superior District 
in this chapter. | | | 

Missouri.—The entire production of iron ore from Missouri in 1948 
came from the Iron Mountain open-pit mine, St. Francois County, 
operated by the Ozark Ore Co. Crushing and jigging were used to 
concentrate the crude hematite before shipment. Grade of product 
shipped averaged 52.1 percent natural iron. 
Nevada. Magnetite was mined by open-pit methods in the Humboldt 

River Basin, Pershing County, during 1948 for direct shipment to 
customers. Roy S. Blair worked the Iron Horse and Iron Wonder 
mines near Woolsey, and Segerstrom & Heizer operated near Lovelock. 

New Jersey.—Output of iron ore in New Jersey during 1948 came 
entirely from underground mines and very largely from Morris County, ° 
where the Alan Wood Steel Co. operated its Scrub Oaks mine, the 
Warren Pipe & Foundry Corp. its Mount Hope mine, and the Richard 
Ore Co. its Richard mine. The Alan Wood Steel Co. also worked 
the Washington mine, Morris County. One-sixth of the total mine 

| output was shipped direct; the balance was concentrated by magnetic 
methods for all of the properties and also by gravity methods for the 
Scrub Oaks and Washington mines. Magnetite and some martite 
are the iron-bearing minerals. Shipments for the year averaged 63.3 

. percent iron content. | | 
New York.—The Republic Steel Corp. shipped magnetite sinter and 

and concentrates and hand-sorted high-grade lump ore during 1948 
from its New Bed-Harmony-Old Bed group at Mineville, Essex 
County. Shipments from the Fisher Hill mine in the same district 
and from the Chateaugay mine at Lyon Mountain, Clinton County, 
were almost entirely magnetite sinters. All mining was by under- 
ground methods. These operations were described.“ Jones & 
Laughlin Ore Co. operated its Benson open-pit mine and its concen- 
trator at Star Lake, St. Lawrence County, to ship sinter and some 
concentrates made from its magnetite and martite ores. Operating 
practices at this property were described and reserves estimated at 
65,000,000 tons of crude magnetite ore and 38,000,000 tons of crude 
martite ore in the open-pit area.!® Concentration ratio is approxi- 
mately 3: 1 for each type of ore. National Lead Co. shipped magne- 
tite sinter and concentrates from its MacIntyre development at San- 
ford Lake, Essex County. The ore, a titaniferous magnetite, is 
mined by open-pit methods. Hanna Coal & Ore Corp. worked ‘its 
Clifton underground mine at Degrasse, St. Lawrence County, and 
shipped magnetite sinter. The average grade of shipments noted 
above was 63.14 percent iron. Except for the New Bed-Harmony- 
Old Bed group, all of the ores shipped were of Bessemer grade as to 
phosphorus content. Clinton hematite was mined in Oneida County 
for use as pigments. 

7 Pennsylvania.— Bethlehem Steel Corp. produced crude magnetite — 

15 Gillies, D. B., Adirondack Iron-Ore Mining: Steel, vol. 123, No. 9, Aug. 30, 1948, pp. 72-73, 77. 
16 Tillinghast, E. 8., New York’s Benson Mines: Min. World, vol. 10, No. 12, November 1948, pp. 27-30.
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ore from its underground and open-pit mines at Cornwall, Pa., dur- 
ing 1948. All of the mine output was concentrated and sintered at. 
pebangn. The underground ore was mined by the block-caving 
method. 

Texas.—Lone Star Steel Co., principal producer, worked its limonite 
open-pit in the Daingerfield area, Morris County, to make concen- 
trates by a washing, sintering, and calcining process. Sheffield Steel 
Co. produced_brown-ore concentrates by washing from two open-pit 
mines—the North Basin at Linden, Cass County, and the Mount 
Haven at Jacksonville, Cherokee County. Valencia Iron & Chemical 
Corp. mined brown ore underground near Rusk, Cherokee County. 
This ore was dried and screened before shipment. Average un- 
weighted analysis of ores shipped was 45 percent Fe (natural), 0.08 
percent Mn, 0.20 percent P, 11.3 percent SiO., 14 percent CaO, and 
7 percent H,O. 

Utah.—All iron ore produced in Utah during 1948 consisted of 
direct-shipping semialtered magnetite from open-pit mines in the 
Cedar City district, Iron County, in the southwest part of the State. | 
Columbia Iron Mining Co. worked the Iron Mountain mine; Colorado 
Fuel & Iron Corp., the Blowout mine; Utah Construction Co., the 
Excelsior; and Helene E. Beatty, the Great Western. Shipments 
averaged 53.9 percent Fe (natural), 0.06 percent Mn, 0.18 percent P, 
8.8 percent SiQ2, 1.7 percent CaO, and 3.2 percent H,O. , 

Potential reserves of Iron County, Utah, have been estimated by , 
the Bureau of Mines * at 500,000,000 gross tons of iron-bearing 
material, of which 100,000,000 tons may be classed as measured and 
indicated reserves containing 45 to 50 percent iron. 

Virginia.—Iron ore was mined by open-pit method in Pulaski 
County during 1948 for use as pigment. __ 

Washington.—T’he Spokane Portland Cement Co. produced 
hematite by open-pit methods from the Napoleon mine during 1948 
for use in making cement. | 

Wisconsin.—See Review of Lake Superior District in this chapter. 
Wyoming.—Colorado Fuel & Iron Corp. produced direct-shipping 

hematite for its Pueblo furnaces from the Sunrise underground mine 
in the Hartville district, Platte County. Shipments averaged 47 
percent natural iron content. | 

CONSUMPTION 

A total of 100,498,557 gross tons of iron ore was reported consumed 
in 1948. Of this, 82 percent was consumed in iron blast furnaces, 
13 percent in sintering plants, 4 percent in steel furnaces, and the 
remaining 1 percent in ferro-alloy furnaces and in the manufacture 
of cement, ballast blocks, paint, and other items. In addition to the 
iron ore used in blast and steel furnaces, blast furnaces consumed 
14,417,491 tons of iron-ore sinter, and steel furnaces used 994,671 
tons of sinter. 

7 Allsman, P. T., Investigation of Iron-Ore Reserves of Iron County, Utah: Bureau of Mines Rept. of 
investigations 4388, (supp. to Rept. of Investigations 4076), 1948, p. 3.
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Consumption of iron ore in the United States in 1948, by States and uses, in gross 
tons . 

| [Exclusive of ore containing 5 percent or more manganese] 
ere rescence

 
Ss eS SASS 

Metallurgical uses Miscellaneous uses 

state Iron blast | Steel fur- | Sintering | Ferto- | *on ron blast | otecitur-| sintering | alloy |Cement| Paint | Other! furnaces | naces plants | sirnaces . | 

Alabama.....-----------] 6,820,979 | 42, 748 | 1,266,415 |._______| 66,858 |_______.| (3) |_ 8, 197, 000 
| California...-_---_------ | 38,062) |--- 

Colorado. .------.------- fs, 0a 223, 967 | 1, 259,073 |.-------.|{------.]-----_._|--------|7 4, 005, 841 
Utah... 3,647 |---| 595 

Ulinois.---.-..-..-.-_-..] 8, 452, 407 | 306,770 | 404,017 |.-------|| '408 | @_|_-------| _9, 168, 602 
Indiana......_._...._|10, 406, 849 | 483,886 | 594,187 [--.------| 4, 791 |___-2___|--7--1} 11, 486, 713 
Kentucky .....--.--..-| 1,203,939 | 49,946 |_...-2 283) 885 

Maryland___..----------- . --------| 230 () |-------- 
Massachusetts..-__--____|$5, 753,288 | 499,311 | 231,778 [4-9 6, 484, 587 
Michigan _..._..-_-----_- wn-----_|--------|-------- |-------- 
Minnesota__-.-.-..-...| 945,481 | 84,881 | 347,125 |__--- [DT 87, 487 
New Jersey...-..--------|-----------|--------~--|-----------|-----~---|--------}  @) ee 
New York.......---.----| 4, 947, 632 | 302, 136 | 3,070, 221 | 150,005 | 6,871 | (2) (3) | 8, 476, 765 
Ohio_..--...--_.-_--_.|15, 627, 625 | 739, 989 | 2) 691,599 | 181,255 | 3,341 | (3) |___.____] 19, 248, 809 

| Pennsylvania....------._|22, 945, 376 |1, 601, 604 | 3,109,123 | 15,221 | 18,738 | 50,974 | (@) | 27, 741, 036 
\ ‘Tennessee....----------- 2,275 |_...------|-----------|---------| 9, 547 |-.------|-------- 11, 822 

Texas...-..---..-.-..-..| 765,598 | 1,421 | 117,531 |_-------| 25,862 |__| 1,015} 911, 427 
Virginia__._...._._______|-.----.----|----------|-----------|---------] 2, 025 (8) |ewweee-} 2, 025 
West Virginia........-.-] 2,024,574 | 13,937 |__---------|---------|--------|-__-----|--_-----| 2, 088, 511 
Undistributed #_....--.--|-2---2--- |_|) 8, 822 | 60, 343 [8,412 | "104,077 

Total....---------|82, 376, 370 |4, 350, 596 |13, 091, 069 | 346, 481 |212, 702 |111,317 | 10,022 |100, 498, 557 
ar ep Ee SS a i SG SSS SRO 

1 Shipments from domestic mines. 
2 Consumption for paint (except in Pennsylvania) and for ‘“‘other’’ uses (except in Texas and Utah) ex- 

’ cluded from State totals but included in United States total. 
3 Included with ‘‘ Undistributed.”’ . 
4 Includes States indicated by footnote 3 plus the following: For cement—Arkansas, Florida, Kansas, 

Louisiana, Maine, Montana, Oklahoma, Oregon, South Carolina, and South Dakota. For paint— Georgia, 
| North Dakota, and Wisconsin. For ‘‘other’’—no additional. 

— STOCKS 
Stocks of usable iron ore at mines on December 31, 1948, increased 

4 percent over 1947. Of the quantity in stock piles, 52 percent was at 
mines in Minnesota, 29 percent in Michigan, and 11 percent in New 
York and Pennsylvania. Including Wisconsin, the Lake Superior 
district held 83 percent of the total stocks at the end of the year. _ 
Stocks of crude ore at mines totaled 4,662,648 gross tons on December 
31, 1948, compared with a revised figure of 4,561,207 gross tons in 
1947. | | | 

Stocks of iron ore, including sinter, at consuming plants totaled 
37,144,933 gross tons on December 31, 1948, compared with 33,393,171 
tons (adjusted figure) at the end of 1947. 

Stocks at Lake Erie Ports—On December 1, 1948, just before 
navigation stopped, the Lake Superior Iron Ore Association reported 
5,689,828 gross tons of iron ore at Lake Erie ports, compared with 
4,815,635 tons in 1947. At the opening of the 1949 season (May 1, 
1949), 2,033,169 tons of ore were in stock at these ports, compared 
with 1,953,179 tons on May 1, 1948. Thus, withdrawals from stock 
during the 5-month period in 1948-49 were 28 percent more than dur- 
ing the previous year.
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Stocks of usable iron ore at mines, Dec. 31, 1947-48, by States, in gross tons 

State 1947 1948 State 1947 1948 , 

Alabama...---.------------- 37, 881 102, 493 || Texas_...-----------..--._- 28, 539 130,645 
California. ..------------.-. 344, 659 152, 480 || Utah_-...-----------.-.-__- 17, 653 17, 943 

Michigan ---.....--------_--| 1, 597, 695 | 1,803,304 || Wisconsin....---.--...--__- 73, 434 97, 085 
Minnesota_....-.--.-----_-| 1.3, 184, 322 | 3, 296, 825 ———_|___"— 
New Jersey_---------------- 1, 335 1, 530 Total_____..---.--..-_| 1 6, 036, 244 | 6, 284, 773 

Pennsylvania. a222w2a|} 1 750,728 | 682, 468 

1 Revised figure. 

: PRICES 

Factors Affecting Price.—Iron ores vary widely in chemical compo- 
sition and physical structure. These qualities affect the usefulness of 
an ore and its value or price. There is no uniform basis throughout the 

| United States for selling iron ore; contracts are used widely, and in 
certain areas—notably the Lake Superior district—there are published 
schedules of prices. In general, the value of an ore is related to its | 
chemical content of iron to other constituents (silica, moisture, phos- 
phorus, sulfur, refractories, etc.) and to its structure, whether hard or 
soft, lump or fine. Moisture and silica reduce net iron content and 
add to freight costs. A minimum phosphorus content and lump 
structure are desirable; sulfur, refractory elements, and fine structure | 
are undesirable qualities. Ores are sold on guaranteed analyses with 
price adjusted by freight and handling charges to point of delivery. 
Market prices are quoted ® in terms of cents per unit of iron for some 
domestic eastern ores and foreign ores of specified iron content de- 
livered at certain destinations. | 

In the Lake Superior region, where numerous producers forward a 
variety of ores of similar types to the many furnaces in the Lower : 
Great Lakes area, standard specifications have been established; and 
published price schedules, known as Lake Erie base prices, are referred 
to in determining comparative prices of the various ores delivered at 
Lower Lake ports. Much ore issold on contract below published prices. 

Value at Mine.—The average value per gross ton of iron ore at mines 
was $3.91 in 1948 compared with $3.44 in 1947 and $3.07 in 1946. 

The accompanying table gives the average value at mines of the 
different classes of iron ore in 1948 for each of the producing States or 
groups of States except where there are fewer than three shippers of a 
certain class of ore in a State and permission has not been given to 
publish the value. These data are taken directly from statements of 

, producers and probably represent the commercial selling prices only 
approximately. In general, the delivered cost less transportation 
costs to the consuming plants is given. In the Lake Superior district 
the mine value is the Lake Erie price less freight from mines to Lower : 
Lake ports. This value appears to be applied also to ore that is not 
sold on the open market. 

Prices of Lake Superior Iron Ore.—Lake Erie base prices for Lake 
Superior iron ores were increased, effective March 27, 1948, by 65 

18 Steel Magazine, Market Summary: Vol. 124, No. 1, Jan. 3, 1949, p. 370. 

| |
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Average value per gross ton of iron ore at mines in the United States, 1947-48 

{Exclusive of ore containing 5 percent or more manganese] 

| 1947 1948 

| Direct — | Concentrates Direct | Concentrates | 
State _ —— 

g2|Fo/k2|#2|2e/8s| 8 |ss|Eelgs|f2lEe| 8a) 2 | OSES sl os Soi as] § | os /Sslanlssl|fui as} = 
din js |S lm Je 1 oie le JS TS la le | le 

Mined ore: 
Alabama. .__.--_.-_---|$3. 04)_.---)-----| @) [$2.88]__---} (@) |$3. 6L)_---_|-----] (@)_1$3. 22]. 2-1 
Georgia._....-.-...--..]_-----|-----|-----|___-__] 2. 34}_____]-_-___|_._-_|_L_ |} 2. 73} te 

Michigan .____-_---_--.| 3. 61}-----|-----|_ @) j-----|---_- |---| 4.18} |e} pee e_]e---e eee 
Minnesota___---------.} 3.17|_----|-----|$3. 54) @) {.2---| @) | 3. 61}_____|_-___/$3. 88} @) f-----] @® 
New Jersey------------ wene-[|-----| (@) [----_]-----1$7. 76]_---- |---| |] $8, 88] 

ew York. ._-.------.. DennsyleaniaT|f@ |---| @ [|---| 6 39i87.94) @) [L--] @ |---| 7. 84}88. 66 
Utab_____--__-------|----.]_----]$1. 01|-_-_-|--- ||| at] ff 
Other States 2_____--__] 3. 17/$2. 80] 5. 71) 5.27) 4.27|_____|-_--~|"3, 61|$3. 00] 6.43] 6. 43) 5.14|_----|_-__- 

Average, all States. _.....-| 3.24] 2.80] 1. 67; 3.54] 3.43] 6.95] 6.55] 3.70] 3.00] 1.81] 3.92] 3.98] 7.89] 7. 44 | 
Byproduct ore:3 : 

: Delaware_____--------- 
Tennessee __..-.-.-----]p----|-----|-----|----|----_|-----] 5.02). 2] ftp} 5. 91 
Virginia. 227 

1 Included with average for all States. 
2 Includes California, Missouri, Nevada, Texas, Virginia, Washington, Wisconsin, and Wyoming. 
’ Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 

| cents per gross ton. Prices were then $6.20 for Mesabi non-Bessemer 
| and $6.45 for Old Range non-Bessemer, with the respective Bessemer 

grades 15 cents higher. Prices were again increased by $1 per gross 
ton, effective December 30, 1948, making the prices as follows: Old 
Range Bessemer, $7.60; Old Range non-Bessemer, $7.45; Mesabi 
Bessemer, $7.35; Mesabi non-Bessemer, $7.20; and High-Phosphorus 
$7.20 per gross ton. | 

Lake Erie prices are based on 51.5 percent natural iron content with 
0.045 percent phosphorus (dry) the dividing line between Bessemer 
and non-Bessemer grades. High-Phosphorus ores contain 0.18 
percent phosphorus or more. Standard schedules” are used for 
determining the payment for iron content, including penalty deduc- 
tions for iron below 50 percent natural and for premiums for phos- 
phorus below 0.045 percent, dry basis. Premiums for lump structure 
and for high manganese content and deductions for high silica are 
negotiated between buyer and seller. 

Freight Rates——Upper Lake rail freight rates and dock handling 
charges were raised 11 and 2 cents, respectively, per gross ton, effective 
May 6, 1948, making the transportation costs from the Minnesota . 
ranges to upper Lake ports $1.05 per ton—92 cents for rail movement, 
and 13 cents for dock loading. Boat rates were increased at the 
beginning of the 1948 season, with fractional cent adjustment effective 
May 6, to bring the charges from ports at the head of Lake Superior 
to lower Lake ports to $1.83 per gross ton, of which $1.15 was boat | 
freight and 18 cents dock charge. These rates reflected increases of 
15 and 2% cents, respectively, over the 1947 season. Lower Lake 
rail freight rates, from ports to consuming districts, were raised 20 

19 Wade, H. H., Mining Directory of Minnesota, 1949: University of Minnesota, Mines Exper. Sta. Bull. 
vol. 52, No. 20, May 1, 1949, table 14, p. 234. 

20 Work cited in footnote 19, pp. 235-238.
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cents per gross ton effective January 5, 1948, and an additional 8 cents 
per ton effective May 6. Further adjustments, but on an individual 
route basis, became effective August 21. These varied from a reduc- 
tion of 8 cents per ton (to the May 6 level) for shipment from Lake 
Erie to the Mahoning and Shenango Valleys, Canton, and Massillon 
to an Increase of 6 cents per ton for several routes from Lake Erie to 
specified points in southern Pennsylvania, Virginia, and Maryland. 
Total increases for the year thus ranged from 20 to 34 cents per ton. 
In addition, dock charges of 10 cents per ton in 1947 were increased to 
11% cents effective February 19, 1948, and to 12 cents per ton effective 
May 6. Certain rates for all-rail shipment to consuming districts 
were increased during the year; for instance, the rate from Fillmore 
County, Minn., to Granite City, Ill., was raised from $2.12 per ton in 
1947, by three successive increases, to $2.46 per gross ton, effective 
August 21, 1948. 

FOREIGN TRADE ” 

Imports of iron ore increased nearly 25 percent over 1947 and were 
double the quantity exported. Imports, by countries, are given in 
the accompanying table. Among the major sources, the drop in 
receipts from Canada was more than offset by increases from Chile | 
and Sweden. Notable among minor sources were the increased | . 
receipts from Algeria and Brazil and the decline in imports from 

| Cuba. Exports to Canada were three times imports, due in large 
measure to reduced shipments from the Steep Rock Lake district. | 

Iron ore imported for consumption in the United States, by countries, 1946—48, 
in gross tons . 

[U. 8. Department of Commerce] 

1946 1947 1948 
Country me 

Gross “ Value Gross “ Value Gross tons Value 

Algeria.__..------------------| 83,381 | $291,873 | 30,733 | $164,659 | 405,224 | $2, 066, 463 
Argentina__.-_--..-------_---- 18 136 |_-..-------_|-------.---.|------------|------------ 
Belgium-Luxembourg !_._____ 1, 200 3, 600 21 498 2 88 

| Brazil_.....-.-..-------__-_-- 3 24| 85,534 | 421,621 | 295,926 | 1, 524, 539 
British West Africa_-.---_--_-|.-_..----__|_-.---.-----] 22,970 | _ 191, 718 18, 528 171, 199 
Canada !__.-.....-.----------| 1, 102, 852 | 5,085, 888 | 1,553,245 | 7,587,385 | 985,846 | 5, 838, 645 
Chile. _.-222-22-7--27-7---_-| 1) 095, 627 | 2, 459,704 | 1,670,073 | 4,746,560 | 2,631,997 | 7, 526, 640 
Cuba.------------------------| "158,268 | "749,654 | 153,050 | 773,722 | ©’ 34500 | "101,775 
Denmark__._..-_.-.---------- 24, 458 150, 001 |------------|.--------- Jee 
France !.__.----------------- 3,969 | 10, 999 702 755 9, 041 63, 302 
Greece__.-.------------------- 2, 000 6,000 |-------.--~-]----------_-|-------=---- |---------__- 
Tran. 2_----- nano nena [ nee fe 1,500 | 42,000 3, 000 162, 000 
Italy i__._.-----------------_- 500 | - 1,000 16 50 9, 451 64, 948 
Liberia. .--..---------------_|-----------.|------------|------------|------------ 4 85 
Mexico...._------------------- 789 1,070 54,966 | 102,633 | 163, 149 334, 447 
Morocco, French....-.---..--- 5, 550 17,600 |------------|------------ 8, 690 60, 830 
Newfoundland and Labrador. 15, 500 62,000 |-----------~}------------]------------|-------- 
Norway-....------------_.---.|------- oo }------ ee 28, 246 165, 258 108, 616 634, 602 
Philippines, Republic of__.-.-|]----.-----~-]------------]----------_-|------------ 4, 160 28, 880 
Spain____.-.-- 4 20 }---------~--}---------_-- 6, 449 66, 825 
Spanish Africa.__....._.__.--~|-----------~|----------_-|----------_-|------------ 8, 500 48, 875 
Sweden_.....-...-------------| 232,887 | 1,384,993 | 1, 286,896 | 7,756,413 | 1,358,962 | 8,317,362 
Tunisia._-_____-.-.-..-----| 26,873 | "121, 283 6,000} ” 50,100 56, 358 297, 748 
Union of South Africa_-_..--.- 2 100 8, 932 49,455 j------------]---------_.. 
United Kingdom. -.__.._._._- 335 24, 780 600 43, 049 351 21, 229 

Ota] a nnnnnnnnn 2, 754, 216 | 10,370,675 | 4,903, 484 | 22,095,876 | 6,108,754 | 27,330, 482 | 

1 Includes pyrites cinder. 

21 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 

8833826—50——42
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Iron ore exported from the United States, 1946-48, by destinations 

. [U. 8. Department of Commerce] 

1946 1947 1948 

Destination TT Sr 

Gross tons Value Gross tons | Value Grosstons| Value — 

Argentina.....---.....------~-|-------~----|------------ 1 $74 |_-----.---- nn 
Australia. .-----._.-..-------- 1 | ~ ° $457 |___-_iw-_|---------.-|-----------|--------+--- 
Belgium-Luxembourg-.-.-.---|------------|------------ 2,361 13,409 |_.__-_-_-_--__|------------ 
Canada_.....-....._-....-----| 1,505,608 | 5, 487,348 | 2,804,492 | 9,995,889 | 3,019. 683 | $13, 192, 918 
Canal Zone_---_..._----------|------------|---+-------- 11 228 |_-..---.----|------------ 
Cuba......----_..------------ 36 1,382 |._.--.------|.-.---------L---o---e--- | --- 
France......--.._.._-.----.----|------------|----~~------ 20 1,183 |_...-_..----|-----------~- 
French Morocco____.----------]-----------~- |------------ |------------}---------+-- 99 4,951 
Japan____.--.-.....-----.---- |------------ |--------~~-- |------------ |------+------ 60, 869 546, 089 
Mexico.---.----.-.------------ 44 397 |_-----------|.-----------|.----------- |----+-------- 
Netherlands. __._.--------~---|------------|------------ 9 693 “15 1, 021 
Netherlands Antilles__...----- 165 3,015 |_..---._---_|_-.------.-.|--..-------- |------------ 

| Total.......-.----------| 1,505,854 | 5,492,549 | 2,806,894 | 10,011,476 | 3,080,666 | 13, 744,979 

: BENEFICIATION 

About 60 percent of the iron ore mined in the United States is 
shipped directly to furnaces; the balance is treated before shipment to 

| improve some quality, either chemical or physical. Such treatment is 
| spoken of broadly as beneficiation. In the statistics given here, 

| however, only those crude ores improved in chemical analysis are 
| included. , | 

The usual procedure in beneficiation is to separate and discard 
undesirable elements. Although the quantity of crude ore beneficiated 
has increased more or less steadily for the past 40 years or so, the types 
of crude treated and the problems of concentration have remained 

| much the same. Beneficiation now, however, is entering a new phase 
brought about by the different structural and chemical qualities of 
the great bulk of low-grade iron formation that is being looked toward 
as the source of future iron supplies. Heretofore, the crude ores 
treated have been made up of iron and gangue constituents more or 
less readily separable as free pieces in relatively coarse sizes. Treat- 
ment, generally, has been by simple means, such as crushing, washing, : 
and magnetic and gravity separation. This class of crude ore is often 

_ referred to as “intermediate” ore. By distinction, the crudes of the 
future, especially the taconites (unaltered iron formation) of the 
Mesabi range and similar formations elsewhere, have the iron asso- 
ciated more intimately with other constituents, even to chemical 
combinations as complex iron silicates in some cases. Fine grinding 
and agglomeration of the concentrate into a usable product are but 
two of the new problems. | 

In considering concentration methods, taconites are generally 
erouped into two types, magnetic and nonmagnetic, depending upon 
the preponderance or lack of magnetite as the iron-bearing mineral. 
Magnetic taconite is being given more attention at this time, since 
concentration of the magnetite, once liberated, can be effected by well-
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Iron ore shipped from mines in the United States, 1925-29 (average) and 1930—48, se 
in gross tons, and percentage of beneficiated ore compared to total shipped _ : 

[Exclusive of ore containing 5 percent or more manganese] 

Propor- . Propor- 

Benefi benef Benefi motay | bouche enel- eneli- enell- enen- 
Year ciated Total | ciated to Year «| ‘ciated Total | ciated to 

. total total 
(percent) (percent) 

1925-29 (av.)...| 8, 653, 590 | 66, 697, 126 13.0 || 1939.....-.-----| 9, 425,809 | 54, 827, 100 17.2 
1930.....-....--} 8, 973,888 | 55, 201, 221 16.3 || 1940._--------__] 12, 925, 741 | 75, 198, 084 17.2 

: 1931..-.--------| 4, 676, 364 | 28,516,032 | 16.4 || 1941_...-._---| 19,376,120 | 93, 053, 994 20.8 : 
1932.--.-----|_’ 407,486 | 5,331,201 7.6 || 1942... __| 28, 104) 945 |105, 313, 653 21.9 
1933_...--------| 3, 555,892 | 24) 624, 285 14.4 || 1943__._---"""] 90,117; 685 | 98, 817, 470 20, 4 
1934....--.--..| 4,145, 590 | 25, 792, 606 16.1 |) 1944._.__.______] 20,3038, 422 | 94, 544, 635 21.5 
1935_.-.--------| 6, 086, 601 | 33,426,486 | 18.1 || 1945....__.___-"] 19, 586, 782 | 87, 580, 942 22. 4 
1936.....--.----| 9, 658, 699 | 51, 465, 648 18.8 || 1946....--.----| 15, 588, 763 | 69, 494, 052 22.4 
1937_....-.-----] 12, 350, 186 | 72, 347, 785 17.1 || 1947---_-------_] 21} 407, 760 | 92; 670, 188 93.1 
1938_..-.--.--.-| 4, 836, 435 | 26, 430, 910 18.3 || 1948____--_-___] 23; 629, 265 |100, 274, 965 23, 6 

known low-cost magnetic methods. A recent review * states that 
gravity methods flotation, magnetic roasting, and magnetic concen- 
tration will be needed for nonmagnetic taconite. 

Reserves of taconite in Minnesota are given by Tartaron ® at , 
60,000,000,000 tons of 30 percent iron content of which 5,000,000,000 
tons are magnetic taconite at the eastern end of the Mesabi range. 
The Michigan ranges also contain substantial reserves of somewhat 
higher grade. 

Three tons of taconite, approximately, will be mined to produce. 1 
ton of concentrate. Reserves of magnetic taconite, thus, add about 
1,700,000,000 tons to present reserves of equivalent high-grade ore 
on the Mesabi range, enough to extend the mining life about 25 years 
at current rates, providing that mining and treatment of such enor- 
mous tonnages can be worked out economically. Mining will be by 
open-pit methods, using techniques well-established in the area except 
that the extreme hardness of the formation compared with the bulk 
of the ores now being mined will require significant changes in blast- 
hole drilling and blasting. 

Significant progress was made during 1948 when Pickands, Mather 
& Co. began operating its new concentrator at Aurora, Minn., in the 
latter part of the year. Capacity of the plant is understood to be 
2,000 tons of pellets per day from 6,000 tons of crude ore treated. . 
Significant of the contemplated size of future taconite operations, this 
plant has been referred to as a pilot plant.” 

Oglebay, Norton & Co. is in the preliminary stages of constructing 
a magnetic separation plant to produce 5,000,000 tons of concentrate 
per year. A 48-mile railroad and a new port at Beaver Bay, on Lake 
Superior, are included in the project. 

57-6 H. U., The Mesabi Taconite Problem: Canadian Min. Jour., vol. 69, No. 12, December 1948, pp, 

23 Tartaron, F. X., Iron-Ore Beneficiation Shows Healthy Growth: Eng. & Min. Jour., vol. 149, No. 2, 
February 1948, pp. 110-113. 
1 ogg auen, M. D., Iron Ore—Annual Review and Forecast: Min. Cong. Jour., vol. 35, No. 2, February 

» Pp. “OV.
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In the foreign field at Kirkenes, in the northeastern part of Norway 
on Varanger Inlet, the Sydvadranger firm is rebuilding ® its war-de- 
stroyed plant for production of magnetite from taconite. The new 
plant is expected to process 2,000,000 tons of crude per year, about 
equivalent to the 1938 peak output for the old plant of 880,000 metric 
tons of concentrate from,1,982,600 tons of crude ore. Typical analysis 
of the concentrate is stated to be 66 percent iron, 6 percent silica, 
0.01 percent phosphorus, and 0.01 percent sulfur. Reserves are given 
at some 200,000,000 tons, averaging 34 to 35 percent iron content. 

Laboratories equipped for taconite research are either in final 
stages of construction or in use by Oliver Iron Mining Co., Duluth, 
Minn.; Jones & Laughlin Steel Corp., Negaunee, Mich.; and the M. A. 
Hanna Co., Hibbing, Minn. Cooperative research on taconite is being 
carried on by Battelle Memorial Institute, Columbus, Ohio. 

| | EMPLOYMENT ° : 

Complete data on employment in iron mines are not yet available. 
Preliminary figures indicate a 1-percent increase in the number of 
workers over 1947. The average number employed is estimated at 
30,200 men working 69,140,000 man-hours to produce 101,616,853 
tons of usable iron and manganiferous ores, an average of 1.470 
tons per man-hour. ‘This compares with 1.442 tons per man-hour 
in 1947 and 1.422 1n 1946. The above data and the table that follows 
include, in the Lake Superior district, manganiferous ore, which is 
considered by the trade as a special grade of iron ore. 

25 Mining World, Norwegians Conquer Taconite: Vol. 9, No. 11, October 1947, pp. 22-26..



Employment at iron-ore mines and beneficiating plants, quantity and tenor of ore produced, and average output per man in 1947, by 
districts and States !} . 

Employment Production 

A Time employed Usable ore Average per man (gross tons) 
ver- | Tenant OY Pe Nore es 

age Man-hours Tron contained Crude ore Usable ore 
District and State num Aver- re Onude ore On I 

er 0 gross ron contained . age Total man-| Aver- Per- 
cn. |Bumber| — shifts age Total tons) —_| Gross tons Gross tons| Cent | Per | Per | Per | Per 

ployed of days per O85 tO nat- | shift | hour | shift | bour Per Per 
y shift ural shift . hour 

Lake Superior: ! 

Michigan---~-------------~ \ 7, 491 277 2, 076, 346 8.0 | 16, 598, 733 | 14,118, 798 | 14, 038, 853 7, 211, 656 51, 37 6. 800 0. 851 6. 761 0. 846 3. 473 0. 484 a: 

Minnesota--....-..--..----| 11, 999 258 3, 099, 211 8.0 | 24, 839, 988 | 75, 227, 747 | 68, 419, 321 | 32, 261, 592 50. 87 | 24. 2738 3. 028 | 20. 463 2. 553 | 10. 410 1. 299 

19, 490 266 5, 175, 557 8.0 | 41, 438, 721 | 89, 346, 545 | 77, 458,174 | 39, 473, 248 50. 96. | 17. 263 2.156 | 14. 966 1. 869 7.627 | .953 
aoa S so b—=ea>Ea=EDnqQq?§:: »=E=P=a0anQnaaaaa=E=ET—E—E—[_22]S22=&«_ _E_qqqKKq*—=ELaSSEE_ _ -—<—< eae. Ss §S —EleE=E=E=S—eE.: o OSE EEE. E——=—R—EE==Z=———EE_E== = s ofa oe. oO O—=E—=Se=E=E=—=EE!TT.):. $e SS BoEe=Se=eEeeSeeeTT.) ob OEE———eeeeSSS lo—=Ee=ae=eseeoTTS SS oE—=—=SE=—E=EENEDENDOON_ p= 

Southeastern States: 2 rN 
Alabama._._...--.--.--.--| 5, 874 277 1, 628, 552 8.1 | 13, 164, 260 9, 578, 472 7, 224, 895 2, 598, 795 35. 97 5. 882 . 728 4, 436 . 549 1. 596 .197. © 
Georgia_...-.----------_-- 83 204 24,368 | 10.2 249,490 | 1, 444, 520 295, 992 129,881 | 43.88 | 59.279 | 5.790 | 12.147] 1.186 | 5.330 521 2 

Total___--...--.------..-| 5, 957 277 1, 652, 920 8.1 | 18, 413, 750 | 11, 022, 992 7, 520, 887 2, 728, 676 36. 28 6. 668 . 822 4. 550 . 561 1. 651 . 203 o 

Northeastern States: 7 ey. 
New sersey - wee ee nee 695 248 172, 167 8.7 1, 492, 309 938, 404 467, 983 296, 514 63. 36 5. 451 . 629 2. 718 014 1. 722 . 199 

ew York. ._-----_------_.- 
Pennsylvania. ......-..... \ 2, 884 297 857, 616 8.0 | 6,862,112 | 7,760,579 | 3,519,212 | 2,161,887 | 61.48 | 9.049 | 1.181 | 4.103 513} 2. 521 . 315 

Tota]___--.-.---...---..-| 3, 579 288 1, 029, 783 8.1 8, 354, 421 8, 698, 983 3, 987, 195 2, 458, 401 61. 66 8. 447 1. 041 3. 872 477 2. 387 £294 CO 

Western States: - . 
alliornla@__-_ 2 

Nevada__--__-----.---.__- 134 152 20, 328 8.0 161, 642 538, 154 538, 154 291, 784 | 54.21 | 26.474 | 3.329 | 26.474 | 3.329 | 14.354 1. 805 
Washington. ween eee nee 

ssouri.....----.-----___- ; 
wenn awn ne een e ene nen e enn 485 269 1380, 595 8.1 1, 054, 942 2, 459, 982 1, 140, 505 542, 116 47.53 | 18. 837 2. 332 8. 733 1. 081 4.151 514 

yoming._.__-...--.-._-- 
Utah. 176 282 49, 682 8.0 396, 800 | 2,823,853 | 2,828,853 | 1, 506,248 | 53.34 | 56.839 | 7.117 | 56.839 | 7.117 | 30.318 3. 796 

Total... 795 252 200, 605 8. 0 1, 6138, 384 5, 821, 989 4, 502, 512 2, 340, 143 51.97 | 29.022 | 3.609 | 22. 445 2.791 | 11. 665 1. 450 

Tota] 1947 2. _...--..____} 29, 821 270 | 8, 058, 865 8. 0 64, 820, 276 |114, 898, 619 | 93, 475, 202 | 47,000,468 | 50.28 | 14.257 | 1.773 | 11.599 | 1.442 | 5.832 . 725 

1 Includes manganese-bearing ore from the Lake Superior district. . . Sd . 
2 Man-hour data for Virginia are not available and are therefore excluded from all totals; however, production data for Virginia (8,110 gross tons of crude ore and 6,484 tons of usable Cy 

ore) are included with total production, In 1946, Georgia and Virginia combined showed 1.529 tons of usable ore per man-hour, — . Oo 

| _
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The accompanying table shows world production of iron ore, by 
countries, in recent years. 

World production of iron ore, by countries, 1942—48, in metric tons 1 

{Compiled by Pauline Roberts] . 
ree ne aT TT a aa a aC A GSD 

Country ! 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada. _-...-..-...-. 494, 691 §81, 769 501, 899; 1,030,052) 1,405,696) 1,741,210) 1,228,384 
Cuba_-_..--..----..--- 132, 847 47, 113 28, 370] -...-------]--..-..---- 63, 276 36, 595 
Mexico___-.---..-_____. 160, 286 252, 437 301, 550 282, 524 275, 445 332, 446 229, 077 
Newfoundland__..___-| 1, 212,016 551, 515 471,824} 1,000,449) 1,264,141) 1,466,577; 1, 491, 618 
United States____....|107, 219, 890/102, 872, 863} 95, 628, 294! 89, 794, 884] 71, 980, 145) 94, 585, 639/102, 624, 598 

South America: * 
Argentina.......--__-- 890 150 1,921 43, 353 55, 400 60, 500 (?) 
Brazil_-...--..-----_-- 641, 900 792, 217 782, 000 716, 000 517, 765 926,625) 1, 441,119 

E Chile 3.20222 -- 408, 587 299, 411 674, 529 944, 863) 1,352,886, 1,607,929] 2, 545,381 
urope: 
Austria...------------| 2,996,912] 3, 188,459; 3, 014, 909 323, 189 462, 016 884, 856] 1, 269, 100 
Belgium. _..-..----.-- 113, 300 127, 890 43, 590 29, 800 39, 910 58,209] . 90,000 
Czechoslovakia.__..---}] 2,040,000} 1,944,000} 1, 584, 000 276, 000} 1,116,074; 1,363,491} 1, 428, 000 
France 4__...-..-------| 24, 993, 500} 31, 934, 000} 19,012, 800} 7, 712, 760] 16,232, 220) 18, 690, 800} 23, 031, 000 
Germany 5______.._._.| 13, 223, 456] 10, 763, 000 (3) (2) 4,140, 100} 64, 463, 000) 7 6, 583, 900 
Hungary_..---.-.--.-- 837, 680 837, 640} 8 9 427, 660} 8 1035, 580 132, 970 243,940} 11 276, 000 
Italy-_..-_-...------..| 1, 084, 841 835, 773 390, 488 133, 951 131, 617 225, 936 454, 800 
Luxembourg--.--.----| 5,110,050] 5, 253,025; 2,912,500} 1,405,877; 2,246,908} 1,992,167| 3,399, 274 
Norway...-..--------- 284, 498 219, 000 264, 426 78, 538 59, 972 127, 798 287, 992 

. Poland_._.-.-.-.--_--- 808, 776 717, 331 680, 754 93, 600 423, 723 544, 113 602, 000 
Rumania-..--------.- 220, 365 252, 058 2438, 418 140, 797 111, 502 120, 870 (2) - 

\ Spain.-.-.----------_-|] 1,606,161] 1, 587,817; 1, 508,610} 1,171,377] 1,596,212} 1,513,911) 1,716, 690 
, Sweden-_--.------..-.--] 9,727, 250! 10,819,997] 7, 253,359} 3,929, 662} 6, 867,208] 8, 894, 544/1112,061,000 

Switzerland__..-.__._- 304, 673 276, 959 214, 499 17, 486 18, 000 45,000! 11 75,000 
. U~.S8.S. Rie (2) (2) (2) 1118,000,000} 1! 21,000,000 (2) (2) 

United Kingdom: 
Great Britain 13_____| 20, 225, 085] 18, 790, 524; 15, 720, 021| 14, 425, 878/ 12,368, 377| 11, 260, 882| 13,320, 000 
Northern Ireland___- 4, 825 6, 660 579 (2) ~--~----~---]-.-2------_| +e 

A Yugoslavia____...----.| 9 14 256, 000 (2) (2) (2) (2) (2) (2) 
sia: 
China_.._..--.----.-._| 17, 683, 149]15 6, 929, 461/15 8, 128, 400} 1, 441, 325) 15, 310 100, 000} 11 246, 600 

. India_.....-.----------| 3, 269,070] 2,697,813} 2,401,576] 2,300,524) 2,446,325] 2, 538, 559 (2) 
Indochina, French_.-. 63, 000 80, 576 21, 975 7, 925)... ---. (2) wee ene 
Japan 16_____._________ {17 2, 582, 108) 17 3, 057, 1771" 4, 367, 879) 17 1, 356, 260 566, 468 498, 084 556, 000 
Korea.-_..-.-.------.-| 2, 278,000} 2,359,000) 3,387, 000 832, 953 11 75,000} 11 93, 000 . (2) 
Malaya, Federation of. 92, 233 49, 137 10, 621 13, 590 205 1, 668 641 
Philippines, Repub- 

lic of. _-.---------.-- (?) (2) (?) (2) w--e nn. | eee 18, 289 
Turkey 18... 19, 135 91, 751 90, 480 125, 708 112, 210 145, 620 185, 434 

Ana 8.8. R_---.------- (2) (2) (2) (12) (12) (2) @) 
ica: 

Algeria___.-..___--_... 329, 000 183, 492 783,928; 1, 202,648} 1,671,244) 1,558,055) 1,871, 522 
Belgian Congo___...-- 9, 000 28, 964|_---.-..----]-----------|_-------.--_]----.------{--- ee 
Morocco: 
Freneh._-- 3, 329 10, 670 6, 600 104 124, 870 1538, 650 301, 300 
Spanish......-_._._- 547, 432 547, 625 690, 880 764, 816 787, 340 869, 016 904, 330 

Rhodesia: 
Northern_____--_-__- 394 624 212 76 162 1, 528 149 
Southern_.....---._. 182 182) __.-------_]---.~-.---.| +. 286 30, 478 

Sierra Leone.__--.--._| 19 633, 375 517, 727 641, 165 840, 611 741, 105 854, 128 967, 888 
Tunisia. ..-.---------- 30, 994 29, 703 88, 863} 132, 450 183, 705 403, 691 696, 100 
Union ofSouth Africa.! 717,738! 738,128! += 768,392! + ~=—-775,470! + ~—« 946, 8281 1, 162,127! 1, 168, 723 
See footnotes at end of table.
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World production of iron ore, by countries, 1942-48, in metric tons—Continued 

Country ! | 1942 19438 1944 1945 1946 1947 1948 | 

| Oceania: | 
_ Australia: . 

New South Wales._-| 185,041)  205,691| 154,326 43, 358 (2) (2) @) | 
Queensland ___---..- 3,815 3, 095 2,375 1,743; 1, 681 1, 364 (2) 
South Australia.-___| 2,156,111| 2,217,865| 2,061,810| 1,543,983] 1,847,398} 2, 179, 965]1! 2, 088, 000 
Tasmania___-...--.. meee eee ne 7|----------] ee §] 

Western Australia___ 152 86|...-.------|----.------|-----+-----|-----.----- 7, 888 
New Caledonia. -.-..-|---..------ 36, 280 60, 406) -.-..-----|----------- (2) (2) 
New Zealand_...---.-- 2, 472 5, 068 6, 133 6, 164 7, 525 6, 326 4, 853 

Total (estimate) ._.|235, 000, 000/227, 000, 000] 199, 000, 000/159, 000, 000] 154, 000, 000) 184, 000, 000] 211, 000, 000 

1In addition to countries listed Bulgaria, Burma, Egypt, Eritrea, French West Africa, Greece, Mada- 
gascar, Portugal, and South-West Africa report production of iron ore, but quantity produced is believed 
insufficient to affect estimate of world total. . 

. 2 Data not available; estimate by author of the chapter included in total. 
3 Production of Tofo mines. 
4 Including Moselle (Lorraine). 
8’ Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 
6 Excluding Russian zone. : 
7 Bizonal area, 
8 Data represent Trianon Hungary subsequent to October 1944. 
§January to June, inclusive. 
10 June to December, inclusive. 
11 Hstimate. | 
122U.S. 8S: R.in Asia included with U. S. 8. R. in Europe. 
13 Exclusive of bog ore, which is used mainly for purification of gas. 
14 Croatia only. 
1§ Manchuria only, 
16 Includes iron sand production as follows: 1941-42, 233,000 tons; 1942-43, 368,000 tons; 1948-44, 427,000 

tons; 1944-45, 858,782 tons; 1945-46, 235,094 tons; 1946, 10,470 tons; 1947, 1,648 tons. : } 
17 Fiscal year ended March 31 of year following that stated. . 
18 Data revised in some instances to cover production rather than shipments, 
19 Exports. 

oe | | CANADA | | 

British Columbia.—Magnetite deposits on Texada Island, in Georgia 
Strait, east of Vancouver Island, were being investigated late in 1948 | 

| for early production. Freyn Engineering Co., Chicago, is reported * 
to have estimated the proved reserves of the Prescott property at 
5,136,000 tons with additional probable tonnage of 4,000,000. Other 
magnetite deposits are known at Upper Quemsaim Lake in the 
Campbell River region of Vancouver Island, nearby. 

Ontario.—Steep Rock Iron Mines, Ltd., has exposed additional ore 
at the southeast end of its ““B” ore body,?’ from which over 3,000,000 
tons have been produced through 1948. ‘To date, the “A” deposit, 
1% miles north of ‘““B’’, has been drilled but not uncovered enough for 
mining. ‘‘C’’ deposit, 1% miles east of ‘A’’, still covered by several 
hundred feet of water in East Bay, has been indicated only by scattered | 
drill holes. Reserves were estimated *” by the operators as of May 1, 
1947, at some 21,500,000 tons of proved ore and 51,000,000 tons of 
probable ore. Of this total the, “A” deposit area was estimated to 
contain over 7,000,000 tons proved and 46,000,000 probable, the ‘‘B”’ 
deposit area at 14,000,000 proved and nearly 5,000,000 probable. 

Production declined in 1948; additional stripping was undertaken 
during the shipping season to permit higher output later. 

26 Mining Magazine (London), vol. 79, No. 4, October 1948, p. 226. 
27 Engineering and Mining Journal, vol. 149, No. 9, September 1948, p. 142. 

od Goodwin, W.M., Steep Rock Iron Mine: Compressed Air Mag., vol. 53, No. 10, October 1948, pp. 

29 Engineering and Mining Journal, vol. 149, No. 8, August 1948, pp. 84-85.
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Algoma Ore Properties, Ltd., subsidiary of Algoma Steel Corp., Ltd., 
oe is enlarging its sinter plant at the Helen mine, Wawa, Michipicoten 

district, northeast of Lake Superior, to 1,000,000 gross tons annual 
sinter capacity. Underground block-caving development, in the 
deep siderite deposits beneath the Helen open pit, neared completion 
in 1948. After primary crushing underground, belt conveyors will 
bring the siderite ore to the surface for further treatment. The . 
Victoria pit, opened in 1948, will provide ore for the sinter plant until 
the underground mine reaches the necessary capacity. | 

Reserves of siderite in the Michipicoten district are known to be 
large. A recent review,*! notes that 100,000,000 tons were indicated 
to moderate depth in the Helen mine before 1921. Substantial 
tonnages, undoubtedly, have been added by recent drilling, but 
exact data are not yet available. 

The Britannia (formerly Bartlett) deposit of Algoma Ore Properties, 
Ltd., 9 miles northeast of the Helen mine, has shown increased width 
at depth and higher iron and manganese content than the Helen 
deposit. No work was done here in 1948. The Lucy and Ruth 
siderite deposits, held by Jones & Laughlin Steel Corp., lie midway 
along the range, some 5 miles northeast of the Helen. Drilling of the 
Ruth deposit was completed in 1948. The Josephine hematite mine, 
west of the Bartlett, remained flooded. 

A typical analysis of the Helen siderite ore, as given by Bonham,” 
indicates that the natural iron content of 35 percent is improved to 
51 percent by calcining. The treatment, which includes sintering, 
reduces sulfur from 1.76 percent to 0.06 and raises manganese from 
2 percent to 3. | 

No further work was done by Algoma Ore Properties, Ltd., on its 
Goulais Magnetite deposits some 40 miles northeast of Sault Ste. 
Marie. Magnitude of these deposits has been given * at 150,000,000 
tons. | | 

Quebec.—Noranda Mines, Ltd., is testing possibie production of iron 
and sulfur from pyrites. Deposits underlying present mine workings 
are reported * to contain 100,000,000 tons of material of 50 percent 
or more pyrite content. Scale of iron output contemplated is about 
1,000 tons per day. - 

Iron will be a byproduct of the titanium-mining operations initiated 
in 1948 at Allard Lake, Quebec, by Kennecott Copper Corp. and New 
Jersey Zinc Co. Mine product is to be smelted in electric furnaces 
at Sorel, east of Montreal, to produce pig iron and titanium slag. 
Proved reserves of ore (known as the Lake Tio deposits) have been 
given at 125,000,000 tons averaging 35 percent iron and 40 percent 
titanium dioxide. 

Quebec-Labrador.—Exploration of the Labrador trough continued 
throughout 1948. The Burnt Creek area, served by the airport at 
Knob Lake, was the center of prospecting activity extending north- 
west to the Koksoak River and southeast to the Hamilton River. 
The iron range is now considered to be some 350 miles long by 10 to 

30 Goodwin, W. M., Iron Ore in 1948—-Preliminary: Bureau of Mines, Ottawa, February 1949, 8 pp. 
*! Bonham, W. M., Iron Mines of Ontario: Canadian Min. Jour., vol. 69, No. 3, March 1948, pp. 75-78, 
32 Bonham, W. M., work cited in footnote 31. 
33 Northern Miner, vol. 34, No. 36, Nov. 25, 1948, pn. 10. 
44 Northern Miner, vol. 34, No. 28, Sept. 30, 1948, p. 2,
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60 miles wide.* Twenty-eight separate high-grade hematite deposits 

of economic size were reported * drilled and proved to the end of 1948, 

all on concessions held by subsidiaries of Hollinger Consolidated Gold 

Mines, Ltd., in association with The M. A. Hanna Co. Melcher *” 

has described the district in detail in a recent economic report. Re- 

serves estimated to the end of the 1948 season are given at 323,828,000 | 

tons, including 38,394,000 tons of manganiferous ore averaging, on 

dry analysis, 50.23 percent iron, 7.68 percent manganese, and 7.75 | 

percent silica content. Of the iron ore, 185,527,000 tons are listed as . 

Bessemer grade, containing 60.69 percent iron, 0.028 percent phos- | 

phorus, and 8.58 percent silica on dry analysis. The balance of 

98,907,000 tons is classed as non-Bessemer ore of 57.78 percent iron 

content, 0.112 percent phosphorus, and 7.84 percent silica. Reserves, | 

as estimated, exclude all material of less than 50 percent iron content | 

and ore at the bottom of deposits where the width is less than 125 feet. | 

The largest deposit, Goodwood No. 1, contains 47,000,000 tons of | 

iron ore and 4,500,000 tons of manganiferous ore. 
: A railroad location has been surveyed from the Burnt Creek area \ 

to Seven Islands, the port site selected on the St. Lawrence Gulf. : 

A water-power site is reported to have been located within 25 miles of 

one of the deposits. A minimum annual production rate of 10,000,000 
tons is considered necessary. 

Iron occurrences in the Gilbert Bay area, southeastern shore of 

Labrador, are reported * being prospected by Westland Mining Co., 

Ltd., holder of a 500-square-mile concession. 

OTHER COUNTRIES 

Australia.—Iron deposits on Cockatoo Island, Yampi Sound, 

Western Australia, are being developed ® by Australian Iron & Steel, 

Ltd., to provide increased ore supplies for steel plants at N ewcastle, 

| New South Wales, and Whyalla, South Australia, now supplied from 

mines at Lron Knob and Iron Monarch, near Whyalla. The Cocka- 

too Island deposits, estimated from preliminary data at 20,000,000 

tons of 66 percent iron content, *! require no initial stripping in the 

area under development, while those on nearby Koolan Island, es- 

timated at 76,000,000 tons of similar quality, are not so well exposed. 

H. A. Brassart & Co., Ltd., London, is assisting with the development. 

The Yampi Sound iron deposits are being looked to as a base for 

establishment of an iron and steel industry in Western Australia. 

Three companies were reported late in 1948 to have been registered 

there for this purpose, that is, Western Steel Enterprises, Westeel, 
| Pty., and W. A. Coal Mines.” 

Shallow iron deposits in the Darling range near Wundowie, 41 

35 Retty, J. A., Labrador—North America’s Newest Great Iron-Ore Field: Min. and Met., vol. 29, No. 

501, September 1948, pp. 480-83. 
38 Goodwin, W. M., Iron Ore in 1948—Preliminary: Bureau of Mines, Ottawa, February 1949, 8 pp. 

37 Melcher, Norwood B., Quebee-Labrador as a Future Supply of Iron Ore for the United States: Bureau 

of Mines, Mineral Trade Notes. Spec. Suppl. No. 29 to vol. 27, No. 4, October 1948, 11 pp. 
38 Northern Miner, vol. 34, No. 36, Nov. 25, 1948, p. 117. 

- 39 Mining Magazine, (London), vol. 78, No. &, June 1948, pp. 348-350. 
40 For map, see Chemical Engineering and Mining Review, vol. 40, No. 12, Sept. 10, 1948, p. 434. 

41 Mining Magazine (London), vol. 78, No. 4, April 1948, p. 203. 
«2 Metal Bulletin, No. 3337, Oct. 29, 1948, p. 13.
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miles east of Perth, Western Australia, are reported “ supplying ore 
for local charcoal iron production. | 

a Brazil.—Problems of finance confronting large-scale development of 
known iron deposits in the State of Minas Gerais have been under 
discussion “ by the Joint United States-Brazil Technical Commission. 
Exports of 1,500,000 tons are looked for by 1950 by Brazilian authori- 
ties using the present narrow-gage railroad from Itabira to the port 
of Victoria. An additional 1,500,000 tons could be obtained by im- 
provement of present mine, rail, and port facilities. Rebuilding of the 
railroad with broad-gage track and choice of a new port, it is said, 
would increase the capacity for export some tenfold. 

Ceylon.—lIron deposits located in recent years in the southwest part | 
of Ceylon are stated “ to contain some 6,000,000 tons averaging 50 
percent iron content. These occurrences of lateritic origin are in well- 
defined belts suitable for open-pit mining and, though not extensive, 
are thought sufficient for the island’s needs for many years. 

Chile.—With 18,000,000 tons, or 40 percent of the original reserve, 
yet to be mined in El Tofo, Bethlehem Chile Iron Mines is reported *° 
to have acquired the Romeral iron deposit northeast of La Serena 
for early development. 

Reserves at Romeral are given at 18,000,000 tons of grade and com- 
| position similar to the ores of El Tofo. New rail and port facilities 

| will be needed. | 
| Deposits of sedimentary magnetite and hematite of 30 to 40 percent 
, grade are reported to have been discovered some’300 miles south of 

: Santiago along the boundary between Aranco and Mallico Provinces. 
The deposits are stated *7 to cover some 300 square miles ® and to 
consist of three horizontal beds close to the surface and some 20 meters 

| thick, of which 11 meters represent the iron deposits. 
: Colombia.—The Colombian Government, together with Koppers | 

Co., Pittsburgh, and Freyn Engineering Corp., Chicago, are reported “ 
forming a new pig-iron concern at Bogota to be called Empresa 
Siderurgica Paz del Rio. Capacity of 500 tons per day is expected 
by 1951. The Paz del Rio iron deposits in Boyaca Province, which 

_ will be drawn upon, are stated * to have about 45 percent iron content : 
with 10 percent silica, 1 percent phosphorus, and less than 0.05 
percent sulfur. 

Cuba.—The Mayari open-pit mine of Bethlehem Steel Corp., in | 
Oriente Province, produced direct-shipping ore during the first half 
of 1948 for experimental use. 

4 Mining Magazine (London), vol. 78, No. 4, April 1948, p. 228. 
44 Engineering and Mining Journal, vol. 150, No. 1, January 1949, pp. 125-126. 45 Mining Journal (London), vo}. 230, No. 5884, May 29, 1948, p. 398. 
‘6 Engineering and Mining Journal, vol. 149, No. 10, October 1948, p. 142. 47 Mining World, vol. 10, No. 13, December 1948, p. 31. 
46 Engineering and Mining Journal, vol. 149, No. 3, March 1948, p. 138. 
49 Metal Bulletin (London), No. 3347, Dec. 3, 1948, p. 16. 
50 American Metal Market, vol. 55, No. 191, Oct. 2, 1948, p. 7. 
51 Engineering and Mining Journal, vol. 148, No. 10, Oct. 1, 1947, p. 142.
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Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1948, in 

gross tons 

Ne 
Juragua, 

Datum, : Mayari | 

Gone (hematite) ee Giematite) | (hematite) | ‘Total 
and mag- 
netite) . 

1884-1946..........----------| 22,651,554 | 20,488 | 3,989,940 | 41,241 | 903, 103 | 27, 606, 276 | 
1947__...-.-------------------- 88, 727 |------------| 55,193 |---------~---|------------ 143, 920 

1948. ...-.-_-___-- enn [ene eeee |---- eee 34,025 |_-----------|------------ 34, 025 

Total...-.--------------| 22, 740, 281 20, 438 | 4,079, 158 41, 241 903,108 | 27, 784, 221 

India.—M. S. Krishrian, of the Geological Survey of India, has 

estimated ® reserves of good-grade iron ore in the Salem district, 

Madras, at some 600,000,000 tons. Another estimate 53 of the iron 

deposits in Salem and Trichinopoly, based on a survey conducted 

in 1940-44, places reserves at 304,650,000 tons to a depth of 100 feet. 

The Government of Madras is planning for an iron and steel plant 

to be located in the Salem district. 
Japan.—Over 400,000 tons of iron ore was scheduled in the latter 

part of 1948 for shipment * from the United States to Japan; an 

additional 250,000 tons was expected from Brazil. Contracts were 

announced earlier in the year for import of 250,000 tons of iron ore 

from the Chinese island of Hainan.” 
Luxembourg.—lIron-ore reserves of Luxembourg, as of the end of 

| 1947 have been estimated at 405,000,000 metric tons; one-half 

is of the higher grades currently mined, one-quarter of lower grades 

usable without treatment, and one-quarter of lower grades requiring 

concentration before use. Reserves are thought to be completely 

outlined. The higher-grade ores (above 25 percent iron for calcareous | 

ores and above 28 percent for siliceous ores) are expected to last 

40 years at recent production levels. Plans are under way to extend 

the life by mining all grades, with provision for the necessary con- 

centration treatment. | 

New Caledonia.—Iron deposits formerly exploited by Japanese 

companies and productive of 500,000 tons during the period 1938-44, 

are now idle.® 
New Zealand.—An experimental electric furnace plant was sched uled 

to be set up at Onekaku, Nelson district, late m 1948 to test the 

feasibility of smelting the titaniferous iron sands occurring extensively 

on the west coast of the North Island. In sponsoring this work, 

the Government of Onekaku is looking toward a possible future iron | 

and steel industry to supply domestic needs. | | 

52 Purushotham, M. P., Iron and Steel Plant for South India: Consulate General, Madras, India, 

Rept. 44, Mar. 3, 1948, 3 pp. 
83 Liberator (Madras Daily), Mar. 2, 1948. 
84 Western Industry, vol. 13, No. 9, September 1948, p. 86. 
55 Metal Bulletin, No. 3328, Sept. 28, 1948, p. 13. 
88 Skillings’ Mining Review, vol. 36, No. 42, Jan. 31, 1948, p. 16. 

37 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, pp. 11-27. 

88 Chemical Engineering and Mining Review, vol. 40, No. 14, Nov. 10, 1948, p. 76. 

59 Mining Journal (London), vol. 230, No. 5883, May 22, 1948, pp. 377-378.
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Spain.—Export of iron ore, mainly to the United States and Great 
Britain, was resumed at the beginning of 1948. Shipments ™ for the 
first 3 months totaled 173,400 metric tons. | 

U. S. S. R.—Low-grade iron deposits of the Kola Peninsula and 
Karelio-Finnish Republic are being looked to as sources of supply for 
the 4,000,006-ton-per-year pig-iron capacity now in the planning stage 
for the Leningrad region. The project is stated to be considered 
uneconomic by ordinary standards. Magnitude of the Kola Peninsula 
known deposits is of the order of a billion tons. The Yeno-Kovdar 
deposits, 50 miles west of Zasheyek, principal ones in the area, are 
said to average 33 percent iron, 2.7 percent phosphorus, and 0.08 _ 
percent sulfur. These deposits vary widely in composition and may | 
be difficult to concentrate to the desired content of 63 percent iron 
with 0.5 percent phosphorus. Methods being tested include grinding, 
magnetic separation, and agglomeration. The Olenogorsk deposits 
in Primandrovsky district, 5 miles east of Oleneya on the railroad to 
Murmansk, are reported to average 35 percent iron and 45 percent 

| silica, with low phosphorus and sulfur content. Both magnetite and 
hematite are present. The Kirivogorsk deposits in the same area are 
understood to have a greater proportion of magnetite and higher iron 
content, but analyses are not reported. The titaniferous magnetites 
in the Pudozhgora district on the west shore of Lake Onega, with 23 
to 29 percent iron content, are a possible future source, as are the 

| titaniferous magnetites of the Belimeki district with 30 to 45 percent 
iron content. 
Venezuela.—Exploration and development of iron deposits in 

eastern Venezuela by mining subsidiaries of the two largest steel 
companies in the United States continued through 1948. 

| Development at El Pao by Iron Mines of Venezuela, subsidiary of 
Bethlehem Steel Corp., progressed to the point where at least small 
shipments to blast furnaces at Sparrows Point, Md., could be looked 
for before the end of 1949. Eventual rate from El Pao is forecast 

| at 1,700,000 tons of ore per year. The ore is known to be high- 
grade hematite carrying some magnetite. The best-quality ore aver- 
ages close to 69 percent in iron content and is mostly of Bessemer 
grade with phosphorus content less than 0.045 percent. Mining will 

- be by open-pit methods. Reserves at El Pao have been estimated ® 
variously from preliminary work at upwards of 50,000,000 tons, with 
68 percent average iron content.™ 

60 Tron and Coal Trades Review, vol. 107, No, 4194, July 30, 1948, p. 215. 
61 Engineering and Mining Journal, Soviet Union Builds Large Northwestern Steel Center: Vol. 149, 

No. 6, June 1948, pp. 92-94. 
6 Tron Age, vol. 162, No. 17, Oct. 21, 1948, p. 118. 
83 Work cited in footnote 62, p. 118. 
& Davey, J. C., Venezueia—the Guayana Highlands: Mining Mag. (London), vol. 73, No. 3, Sep- 

tember 1945, pp. 137-151.
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Rail facilities from the mine to the new river port, Palua, and an 
ocean-loading installation at Puerto Hierro were described in Minerals 
GT pOO 1947 (p. 624) and Minerals Yearbook, 1946 (pp. 1602- 

1603 ). | 
Oliver Iron Mining Co., mining subsidiary of U.S. Steel Corp., has : 

concessions covering, among others, the La Piacoa deposit (formerly 
known as Colon Mines), near the head of the Orinoco Delta and El 
Parido (Cerro Bolivar) deposit, south of Ciudad Bolivar. La Piacoa 
was classed by Davey ™ among the medium-grade deposits of | 
Venezuela in referring to the previous estimate of reserves by Zuloaga 

) and Tello ® of 600,000,000 tons averaging 45.7 percent iron content. 
El Parido, at the western extremity of the known iron deposit area of 

: Bolivar State, was discovered in 1948, reportedly, and data are not 
yet available as to its economic possibilities. 

Zuloaga and Tello, from their field work of 1939, cited above, | 
estimated the reserves of the Orinoco iron deposits in northern Bolivar 
State and the Amacuro Delta Territory to the east to be over 
1,000,000,000 tons available above river level. There have been wide- 
spread discoveries since this estimate was made. Although known for 
iron occurrences since 1883, when the Orinoco Iron Co. was formed, 
and long recognized as a possible major source of open-pit iron ore 
close to water transportation, large-scale development of the Imataca 
region was delayed until the inroads of World War II demand on 
sources close to the steel centers made it apparent that new supplies 
would be needed within a relatively few years. Up to 1945, according | 
to Davey, only a small part of the area had been prospected. La 
Represalia, a high-grade deposit reported * to contain 7,000,000 tons 
of 68-percent iron content in the exposed outcrops, was discovered in 
1939 a few miles south of the Orinoco River in Delta Territory. 

- Manoa, some 40 miles to the east and similar in grade and reported 
tonnage, was discovered in. 1887 and was a producer, at times, from 
1901 to 1913. The Iron Hat deposit, farthest east, was discovered 
in 1944. 

6 Work cited in footnote 64, p. 147. 
6 Zuloaga, G., Tello, M., Exploracion Preliminar de la Sierra Imataca 8th Am. Sci. Cong., vol. 4, 1940, 

pp. 717-735 (Dept. of State, Washington, D. C., 1942). 
67 Work cited in footnote 64, p. 150.



lron and Steel 
By NORWOOD B. MELCHER 

GENERAL SUMMARY 

| HE steel industry in 1948 experienced its highest peacetime market 
demand. The industry operated at an average rate of 94 per- 
cent of capacity during the year, a rate above that for 1945-47 

but lower than for any year, 1941-44, inclusive. The lower rate was 
partly explained, however, by production-capacity increases during 

| 1948 approximating 3 million tons. The 88,640,470 net tons produced 
was exceeded only in the peak war years 1943-44. Moreover, the 

| conversion loss from ingots to finished steel products was lower than 
in any previous year; and shipments of steel products, amounting to 
65,973,138 net tons, set an all-time high.. At no time in 1948 could 

| the steel industry meet the full demand for steel products. The 
| highest rate of steel production was attained during the fourth quarter. 
, There were indications, however, during the latter months of the year 

that the demand for steel by desperate buyers, apparent in 1947 and 
early in 1948, was coming to an end. For example, conversion 

! transactions, which prevailed in 1948 and earlier, had declined sharply | 
| at the end of the year. Under conversion agreements—a practice 

| undertaken only during severe shortages—consumers buy steel in- 
gots, at prices that early in 1948 reached $100 and more per net ton, 
and employ a company with rolling facilities only to roll the ingots 
into desired shapes. During recent experience, this practice cost 
consumers up to $250 per ton for steel products. | 

The gray market, where steel products were purchased at prevailing 
rates and resold at exorbitant prices, became relatively unimportant 
late in the year. 

The automotive industry was the largest single consumer of steel 
products during 1948, as in 1947. That industry, with a production | 
of 3,909,270 passenger cars and 1,376,155 trucks, used 10.2 million 
tons of steel products or more than 15 percent of the total consumed 
during the year. The demand for passenger automobiles during 1948 
was phenomenal; and it was impossible, in most instances, for buyers 
to obtain immediate delivery on any but the highest-priced models. 
The production performance in 1948 was only slightly less than in the 
record year 1929. At the close of the year it appeared that the indus- 
try would experience this high demand for at least another year and 
thus would do much to maintain a high steel-production rate in 1949. 
In view of the easing of requirements for steel in some other industries, 
the automobile industry undoubtedly will use an even higher propor- 
tion of total steel than in 1948. The data on shipments of steel prod- 
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ucts to the automobile industry as well as those that follow are from 
the records of the American Iron and Steel Institute. The con- 
struction industry obtained more steel, as well as other construction 
materials, in 1948 thanin 1947. This, plus increases in available labor, 
resulted in a 26-percent greater construction rate (in terms of dollars) 
and a substantial increase in physical volume. The value of new | 
construction was 17.7 billion dollars during 1948, or 26 percent more 
than in 1947. This high rate, however, resulted from large construc- 
tion activity during the first and second quarters of 1948, which were 
above the similar periods of 1947. After the second quarter of 1948, 
construction dropped progressively during the rest of the year, and in 
the fourth quarter it decreased considerably below that which would 
be expected as a seasonal decline. Many construction materials were 
available in adequate quantities by the end of 1948, but iron and steel 
products were still in short supply. Including contractors’ products, 
such as plumbing and heating equipment, the construction industry 
obtained 9.8 million tons in 1948 or 15 percent of the total shipments. 
The container industry—the third largest—used slightly more steel 
in 1948 than in 1947, as did the railroads, the fourth largest consuming 
industry. Rails represented the largest tonnage of steel used by the 

7 railroads, with freight cars second in 1948—a, reversal of the use pat- 
tern from 1947. The production of freight cars in 1948 totaled 114,204 
compared with 80,711 in 1947. | 

. . Salient statistics of iron and steel in the United States, 1944—48, in net tons 

1944 1945 1946 1947 1948 

Pig iron: 
Production..........------------------| 61, 003, 759 | 53, 224, 213 | 44, 842,025 | 58,327,231 | 60,073, 140 
Shipments... _-............-.....--} 60,995, 977 | 53,265, 353 | 45,075,890 | 58, 367,510 | 60, 051, 350 
Imports.__.....--_._.-----2.---.------ 5, 778 1 21, 433 14, 091 32, 624 219, 253 
Exports. _...._..-...------------------ 162, 478 90, 833 95, 698 40, 202 7, 032 

Steel: 2 . Tf . 
Production of ingots and castings: 

Open-hearth: 
Basie_..._._.....---.---.-------| 79, 168, 294 | 71, 069, 876 ; 60,112,300 | 76, 209,268 | 78, 714, 852 
Acid__._._. 2-2-2 -.---------| 1,195, 659 869, 726 599, 663 664, 525 625, 305 

Bessemor_-"0"7-1- "ToT 12] 6089, 923 | 4,305,818 | 3,327,737 | 4,282,543 | 4,248, 172 
TUCIDI@.- e+ 

Electric......_.....-.........-...| 4,287,699 | 3, 456, 704 } 2, 563,024 If 3 7a7, 717 } 5,057, 141 
° Total_....._._..__......-__-.----] 89,641, 600 | 79, 701, 648 | 66, 602, 724 | 84,894,071 | 88, 640, 470 

Capacity, annual__________._._...___._----]898, 854, 420 | 95, 505, 280 | 91, 890, 560 | 91, 241,250 | 94, 233, 460 
Percent of capacity.......__.-_------------ 95. 5 83. 5 72.5 93.0 94.1] j 

Production of alloy steel: 
Stainless____....-....-.--_-----.------ 477, 498 542, 904 550, 097 519, 933 617, 378 
Other than stainless___..._..___.-_----] 10,155, 588 | 8, 104,807 | 5,527,098 | 6, 908, 298 7, 863, 736 

Total_.....__..._..-_..----------] 10, 683,086 | 8, 647,711 | 6,077,195 | 7, 428, 231 8, 481, 114 

Shipments of steel products: e 
For domestic consumption __..--..----| 59, 267, 961 | 53, 448,897 | 45, 763,761 | 58,850,458 | 62, 728, 250 
For export...__._____.__----------------| 4,925,198 | 3, 798,343 | 3,011,771 | 4, 206, 692 3, 244, 888 

Total............-.-.-.----------| 64, 193, 159 | 57, 242, 240 | 48, 775, 532 | 63,057,150 | 65, 973, 188 

a Se 

1 Corrected figure. 
2 American Iron and Steel Institute. Capacity figures Dec. 31 from A.I.S. I. Form 7. 
3 Average annual capacity as of Jan. 1 and July 1.



664 MINERALS YEARBOOK, 1948 : 

The first major change in the pricing structure of iron and steel 
was effected in 1948 in reverting from the multiple basing-point 
system, which had been in effect since 1924, to the f. 0. b. mill price. 
This change was made as a result of a United States Supreme Court 

| decision in 1948, ordering cement companies to abandon a similar 
pricing system. In March 1947 the Supreme Court agreed to review 
the Federal Trade Commission findings that numerous cement pro- 
ducers had conspired to restrict competition by the use of a delivered 
price system. On April 26, 1948, the Supreme Court ordered the 
cement companies to cease and desist quoting or selling cement on 
the multiple-basing-point delivered-price system or to discriminate 
among customers by charging different mill net prices on orders going 
to different destinations. The steel industry decided that the cement 
decision would also apply to it and was prompt in converting to an 
f. o. b. mill price system. Iron Age! pointed out that steel was sold 
exclusively on an f. 0. b. mill basis, before 1880. During that year — 
the Pittsburgh plus system of pricing was first introduced by the 

| Carnegie Steel Co. Under this new system, all steel, regardless of 
the location of the producing plant, was sold at a price equivalent to 

| the Pittsburgh price plus the equivalent freight rate from Pittsburgh 
to the point of consumption. This system continued until 1924 _ 
when it was outlawed. Thereafter, the multiple-basing-point sys- 
tem was introduced. Under this system, the consumer paid the 
quoted price at his nearest basing point, plus the equivalent freight 
rate from that point to his plant. This system continued until July 

, 1948, when the present f. 0. b. mill price was accepted by the industry. 
Many companies, both producers and consumers, dissatisfied with 
the new pricing system, have requested Congress to enact legislation 
that would authorize the steel industry to change back to the basing- 
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FIGURE 1.—Trends in production of pig iron and steel ingots in the United States, 1880-1948. 

1 Brown, D. 1, F. O. B. Mill: Tron Age, vol. 163, No. 1, Jan. 6, 1949, p. 170.
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point system. The Senate referred the problem for further study to 
a subcommittee of its Interstate and Foreign Commerce Committee. 

Steel production was restricted somewhat during 1948 by work 
stoppages, particularly at coal mines, and by shortages of steel scrap. 
Approximately 1 million tons of steel production were lost owing to 
work stoppages at coal mines during April and July. Purchased 
scrap, although being used in record high tonnages throughout 1948, 
failed to meet total demands; and the composite price, as published 

, by Steel, continued to increase during the year. An all-time high of 
$43.33 per long ton was reached in August, and this rate continued 
until October, when a slight decline to $43.25 was recorded; this 
price continued for the balance of the year. Receipts of iron ore at 
furnaces were limited by Great Lakes shipping capacity, and man- 
ganese ore became increasingly tight during the year. However, no 
substantial tonnage of steel production was lost owing to shortage 
of these materials. Imports of iron ore in 1948 were the largest in __ 
history. 

The steel industry operated on a 40-hour-week basis during 1948, 
and the average weekly earnings for steel workers increased. Wages 
in January averaged $60.58 per week and reached a high of $67.02 
in October but dropped to $65.73 in December. 

PRODUCTION AND SHIPMENTS OF PIG IRON ) 

Domestic production of pig iron, exclusive of ferro-alloys, increased 
3 percent over 1947 but was nearly 1 million tons less than in 1944, 
the record year. Pennsylvania and Ohio retained the same relative 
position with respect to pig-iron production and for the fourth con- 
secutive year, produced 30 and 21 percent, respectively, of the total. 
Of the pig iron manufactured in 1948, it is calculated that 2,358,000 

Pig iron produced and shipped in the United States, 1947-48, by States 
a 

| Produced | Shipped from furnaces 

State 1947 1948 
1947 (net 1948 (net NR en 

tons) tons) 
Net tons Value Net tons Value 

Alabama. __...-----------| 3,928,785 | 4,013,771 | 3,928,007 | $110, 436,827 | 3,980,677 | $145, 358, 582 
California. <--------------], "459,148 | "361, 659 | "458,376 375, 113 

: Tenaga 1,911, 264 | 2,528,516 | 1, 915, 386 72, 511, 626 b, 530, 372 121, 033, 803 
tah. ._._-------------- 

| Illinois...2..22222222.-2-} 5, 600, 154 | 5,512,781 | 5, 607, 680 | 173, 679,369 | 5, 503,437 | 196, 586, 808 
Indiana_._.-......-..-..| 6,400, 254 | 6,493,268 | 6,385,503 | 195,211,140 | 6,496,421 | 245, 945, 553 
Kentucky_...........-.--| 661,925 | 799,287 | "661, 925 (1) 799, 287 (1) 
Maryland. _..........--..| 2,408,260 | 2,808,411 } 2, 408, 230 (1) 2, 805, 936 (1) 
Massachusetts._-..-.----- 205, 234 140, 830 203, 844 (1) 140, 575 (4) 
Michigan......--.........| 1,378,829 | 1,541,933 | 1, 388, 402 (1) 1, 534, 911 (1) 
Minnesota......-.........| _’ 546,290 | "562,810 | "546, 432 (1) 557, 252 (1) 
New York......-......-..| 3, 663, 581 | 3,734,321 | 3,675,217 | 101, 204,575 | 3,744,341 | 122, 440, 520 
Ohio..-..-................} 12; 316, 561 | 12 367,958 | 12,322,330 | 380, 383, 106 | 12, 367,227 | 469, 653, 906 
Pennsyivania..---"--"-"--} 17, 668, 146 | 17,742,022 | 17, 87, 252 | 581, 716,815 | 17,760, 295 | 651, 186, 537 

ennesseeé.. _..------------ 
Weer Virginia. -_~~~_~77|} 14283791 | 1, 485, 573 th, 283, 926 (1) 1, 465, 506 (1) 

Virginia__...._..---..--..|.-----------]------------ 
Undistributed !__._...._..]--.---------]------------]-~----------] 205, 515, 205 |------------ 279, 966, 128 

Total....-.---------| 58, 327, 231 | 60,073, 140 | 58, 367, 510 |1, 770, 658, 663 | 60,051, 350 | 2, 232, 121, 837 
el 

1 Data that may not be shown separately are combined as ‘‘Undistributed.”’ 
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tons, valued at $87,647,000, were made from 4,634,416 tons of foreign 
ore from Africa, Brazil, Canada, Chile, Cuba, India, Mexico, Palestine, 
and Sweden. Domestic ore (88,684,594 tons) and sinter (16,139,976 
tons) and 8,572,591 tons of miscellaneous materials were reported 
used in the manufacture of 57,715,140 tons of pig iron. In addition, 
1,440,494 tons of home scrap and 142,743 tons of flue dust were con- 
sumed in making pig iron in 1948. 

Shipments of pig iron increased 3 percent in quantity and 26 
percent in value over 1947. The values given in the accompanying 
table represent the approximate amounts received for the pig iron, 
f. o. b. furnaces, and do not include freight costs, selling commissions, 
and other items normally included in market prices for pig iron as 
published by trade journals. | 

Pig iron shipped from blast furnaces in the United States, 1947—48, by grades 

1947 1948 | 

Grade Value Value . 

. Net tons |———_———__ | Net tons |-—-—-_--_-_-—— 

Total Average Total _ | Average 

Foundry--.-..-----------------| 3,156,157 | $95, 147, 407 $30.15 | 2,759,989 | $110, 686, 035 $40. 10 
Basic.-_----------------------| 44, 947, 995 |1, 356, 926, 056 30.19 | 47, 067, 134 |1, 742, 756, 234 37. 03 
Bessemer..-..---------.-------| 6,850,065 | 209, 790, 374 30.63 | 7,105,015 | 268, 311, 270 37. 76 . 
Low-phosphorus.....-....-.-- 361, 806 12, 607, 016 34. 84 389, 119 17, 250, 121 44, 33 
Malleable........-_-_-_-------] 2,787,901 | 88,359,352 | 31.69 | 2,590,494 | 87,492) 509 33.77 
All other (not ferro-alloys) . --- 263, 586 7, 828, 458 29. 70 139, 599 5, 625, 668 40. 30 

Total........-----------| 58, 367, 510 |1, 770, 658,663 | 30.34 | 60,051, 350 |2, 232, 121, 937 37.17 

Metalliferous Materials Used.—The production of pig iron in 1948 
required 109,458,986 short tons of iron ore, sinter, and manganiferous 
iron ore, 3,073,224 tons of mill cinder and roll scale, 3,997,172 tons of 
open-hearth and Bessemer slag, 1,460,096 tons of purchased scrap, 
and 42,099 tons of miscellaneous materials—an average of 1.965 tons | 

7 of metalliferous materials (exclusive of home scrap and flue dust) per 
ton of pig iron made. 
Alabama furnaces used red hematite from the Birmingham district, | 

Alabama; brown ores from Alabama and Georgia; and some hematite 
from Missouri and the Lake Superior region. Pyrites cinder from 
Tennessee and Virginia and foreign iron ore from Brazil and Sweden 
were also used. Domestic manganese-bearing ores were used in 
addition to foreign material from Africa, Chile, India, and Mexico. 
Because of the preponderance of relatively low-grade ore used in the 

_ Alabama furnaces, the consumption of ore per ton of pig iron is higher 
than in any other State. 

The furnace at Fontana, Calif., used iron ore from the Eagle Moun- 
tain and Vulcan mines, California, and from the Excelsior mine, Utah. 
The manganese ore used came from Mexico. 

The iron ore consumed in furnaces at Pueblo, Colo., originated 
from the Blowout mine, Iron County, Utah, and the Sunrise mine, 
Platte County, Wyo. Ferruginous manganese ore from the Boston 
Hill mine, Grant County, N. Mex., was also used. 

The blast furnaces at Sparrows Point, Md., used domestic iron ore 
as well as ore from Africa, Chile, Cuba, and Sweden. Manganiferous
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ores from Africa, Palestine, and South Africa and domestic ore from 
the Cuyuna range in Minnesota were used. | 

Blast furnaces in Illinois, Indiana, Kentucky, Michigan, and 
Minnesota used Lake Superior iron ore and manganiferous iron ore : 
exclusively. West Virginia furnaces used Lake Superior iron ore 
from mines in Canada and the United States. , 

The Everett, Mass., blast furnace used iron ore from Africa and ~ 
Sweden as well as from the Lake Superior region. 

In New York the blast furnaces in the Buffalo district used mag- 
netite from the Mineville district in New York and hematite from the 
Lake Superior district (United States and Canada) as well as manganif- 
erous ores from Minnesota. The Troy furnace consumed magnetite 
from the Chateaugay mine at Lyon Mountain, N. Y., and manganese 
ore from South Africa. | | 

Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1947-48 

[American Iron and Steel Institute] 

Dee. 31, 1947 Dee. 31, 1948 
State rT I 

In blast | Out of blast Total In blast | Out of blast Total 

Alabama.......--.------- 19 1 20 19 1 20 
California._._...-...------ 1 |--.----------- 1 1 j-------------- 1 

a Colorado_-_....-.--.------- 4 |__.__-o------- 4 4}... -----. 4 
Thlinois_-..-..------------- 20 1 21 21 1 22 
Indiana...-.-------------- 20 2 22 20 2 22 
Kentucky. _..-_.--------- 3 |_.----------- 3 3 |-------------- 3 
Maryland __._......--_--- 7 1 8 8 j__- eee 8 
Massachusetts. _--.------- 1 |-------------- 1 1 |-------------- 1 
Michigan. ___........--.--- a 5 6 {-_----.------- - 6 
Minnesota__....---------- 3 |--~.---------- 3 3 |__..-------.-- 3 
New York-..-.--.--------- 15 1 16 16 |-------------- 16 
Ohio_......---------------| 46 1 47 49 |.-_.----- 49 
Pennsylvania....-..------ 72 2 74 72 4 76 
‘Tennessee - ._.------------ 2 1 3 2 1 3° 
Texas__..----------------- 2 |_------------- 2 2 |_-----~------- 2 
Utah -_..---------------- 4 |__.----------- 4 5 {-------------- 5 

West Virginia_.....-.----- 4 |_..------.---- 4 4 |.----.-------- 4 

Total...-.---------- 29 | 10 | 239 237 | 9 260 

Ohio blast furnaces consumed magnetite sinter from New York and 
domestic and Canadian hematite from the Lake Superior district. 

Most of the ore consumed in western Pennsylvania furnaces came 
from the Lake Superior district. Furnaces in the eastern part of the 
State used some Lake ore and some magnetite ore from New Jersey, 
New York, and Pennsylvania. Eastern Pennsylvania furnaces used 
iron ore from Africa, Chile, Cuba, and Sweden, and western Pennsyl- 
vania used foreign ores from Canada only; small quantities of pyrites 
cinder (both domestic and foreign) were used at eastern Pennsylvania 
furnaces. 

Texas blast furnaces used brown iron ore from eastern Texas and 
- manganese-bearing ores from both domestic and Mexican sources. 

Utah furnaces used semialtered magnetite from the Iron Mountain 
mine near Cedar City, Utah; some of it was sintered before being used. 
Manganiferous ores from Nevada and Utah were also employed.



Iron ore and other metallic materials consumed and pig iron produced, 1947-48, by States in net tons = 

Metalliferous materials consumed Materials consumed per ton of pig iron made oe 

State Tron and manganiferous ; Pig iron ; 

iron, ores Sinter Miscella- Total produced Ores Sinter Miscella- Total 
Domestic Foreign | 

1947 
Alabama. ...----------_-2 eee 6, 038, 647 3, 104 2, 054, 009 172, 653 8, 268, 413 3, 928, 785 1. 538 0. 523 0. 044 2.105 
California. oe ee nen ee ee ne een en ewe 379, 279 4, 529 354, 833 66, 844 805, 485 459, 148 . 836 773 . 145 1. 754 

olorado.._._...---------- eee eee 
te 2, 788, 568 43, 766 739, 5384 84, 168 3, 656, 036 1, 911, 264 1. 482 . 387 . 044 1. 913 

ah___.-- eee eee eee eee 
Milinois_._..----2- 2 e+ 9, 857,650 |....---------- 764, 587 674, 610 11, 296, 847 5, 600, 154 1. 760 . 137 . 120 2.017 < 
Indiana____....------ 2 eee 11, 101, 185 12, 957 999, 662 893, 016 13, 006, 820 6, 400, 254 1. 736 . 156 . 140 2.082 
Kentucky__._.--.------ 2-2 eee 1, 141, 929 |---..-_---..-- 21, 330 138, 886 1, 302, 145 661,925 | .° 1.725 . 032 .210 1. 967 A 
Maryland errr 1, 2 8 2, a aa 278, 243 oY re 4, aoe Oo 2, 50s 260 1,482 . 116 . 222 1.820 a 

assachusetts..........-...-..--..------- 289, 252 , 029 j_-------------- , 3, 980 , ae 1.787 |... -------- . 035 1. 822 
Michigan ....----------------7------7-777- 2, 2G, 278 v8, of 308, 516 110, 368 2, oe ae 1, a8. 2° 1. 63" . 224 . 080 1. 988 e 

nesota_.....---.--- eae eee 1, 059, , 723 |---.---------- 2, 1, 136, 6 6, 1.949 |... 22 ee . 132 2. 081 
New York..._.._..-_----.---------------- 5, 464, 864 21, 814 1, 235, 788 484, 041 7, 206, 507 3, 663, 581 1. 498 . 337 . 132 1. 967 Ss 
Ohio_____.__.-.--_---- eee eee ee 16, 698, 607 455, 774 4, 455, 657 1, 962, 008 28, 572, 046 12, 316, 561 1. 393 . 362 . 159 1.914 hd 
Fennsylvania....------------22-2---20---- 25, 824, 167 35, 561 4, 300, 688 3, 890, 721 33, 551, 137 17, 563, 146 1.472 | . . 245 . 198 1.910 ts 
emnessee ____-.__.-------------------+--- Wee eee nee Wost Vivtinias crf} 1.977, 688 194, 666 109, 682 |{-----igg-ag—"|} 2,420,814 | 1, 288, 791 1.692 - 086 . 108 1.886 

Total.........--.---e---------------| 86,092,406 | 3,275,703 | 15,622,529 | 8, 729,983 | 113,720,621 | 58, 327, 231 1. 532 . 268 . 150 90 
1948 2 

Alabama_-.__-.2- 22-2 22 ee-e 7, 568, 582 82, 414 2, 004, 080 172, 442 9, 827, 518 4,013, 771 1. 906 499 - 043 2.448 A 
California - we eee eee eee ewe nee 280, 776 2,912 285, 267 70, 546 639, 501 361, 659 . 784 . 789 . 195 1. 768 
olorado_._.....---.--------------------- pat 

Bexag 2220} 3, 347, 664 159, 354 1, 133, 268 111, 045 4,751, 331 2, 528, 516 1. 387 . 448 . 044 1. 879 ~ 
ah. oe eee 

Illinois. ....-...-.------------------------| 9, 560, 354 |_---- eee 8x4, 203 767,893 | 11, 172, 450 5, 512, 781 1. 734 . 153 . 140 2.027 © 
Indiana —------ ween een n eee ee eee eee ee 11, 660, 874 weno ee ene eee 80 tea Tob Boe 18, 317, 298 6, 268, 268 1. 796 . 133 . 122 2.051 

entucky ._-_...----.-----.-------------- » B02, wane wenn eee ’ 167, 0 1, 573, 518 , 1. 692 . 068 . 209 1. 969 
Maryland.__-_.-.--.-.- eee ---- 704, 638 3, 496, 308 322, 994 471, 402 4, 995, 342 2, 808, 411 1. 496 115 - 168 1.779 
Massachusetts.......-.------------------- 168, 500 68, 270 |._..-----.-_-- 17, 561 _ 254, 331 140, 830 1.681 |... ------ 2. 125 1. 806 

neso Au. ee ee ee ee nee ee 3 ’ we mew wm ee er te lm we rem ee een $ 3 3 ? . we we mee ee eee . 2. . 

New York_____.._._--_.._---------------- 5, 586, 899 26, 711 1, 204, 235 503, 068 7, 320, 913 3, 734, 321 1. 503 . 322 . 135 1. 960 
Ohio-_ ww nee ne een nee nee eee eee 17, 369, 591 361, 566 4, 265, 497 1, 925, 878 23, 922, 532 12, 367, 958 1. 433 . 345 . 156 1. 984 
Pennsylvania..........-._._._---_-------- 25, 535, 084 348, 557 4, 591, 749 3, 239, 872 33, 715, 262 17, 742, 022 1. 459 . 259 . 182 1. 900 

| Wee ig 2, 181, 760 | 88, 324 124, 920 158,278 | 2, 558, 282 1, 465, 573 1. 549 . 085 . 108 1. %22 

TOtGL cae nneeesoeeenneeence eases 88, 684, 594 4, 634, 416 16, 139, 976 8, 572, 591 118, 031, 577 60, 0738, 140 1. 553 . 269 . 143 1. 965 

1 Excludes recycled materials. .
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Foreign iron and manganiferous iron ore consumed in the manufacture of pig 
iron in the United States, 1947—48, by sources of ore, in net tons 

a 
Source 1947 1948 Source 1947 1948 

'  Africa.._------.---------- 88, 045 342, 354 || Mexico_.--.--_----------- 48, 787 162, 318 

Australia__......--------- 1,558 |....----.--- || Newfoundland _--....---- 14,141 |_.._..------ 
Brazil. -..--.-------------|------------ 49,870 || Palestine.-...-.--..------|------------ 10, 376 
Canada...................| 765,620 | ° _ 484,839 || Sweden._-__------2.--.-.|" 323, 016 904, 215 
Chile_.____..--.----------| 1, 898,732 | 2,677,610 |; Unclassified - --..-.------- 10, 392 665 
Cuba.......-.-.----------| 125, 412 1; 846 | —___—— 
India....-.-....----2-----|----------=- 323 Total......-..--.---| 3,275,703 | 4, 634, 416 

nnn 

PRODUCTION OF STEEL 

Steel production increased 4 percent in 1948 over 1947, while 
capacity increased 3 percent. Capacity, at the end of 1948, totaled 
94,233,460 tons, second only to the peak reached in 1945. Of the 
total tonnage of steel ingots and castings produced in the United 
States in 1948, 89 percent was made in open-hearth furnaces compared 
with 91 percent in 1947. Five percent was made in Bessemer con- _ 
verters as during the previous year, and 6 percent was made in electric 
furnaces compared with 4 percent in 1947. Included in the electric 
furnace production is an extremely small quantity of steel made in 
crucible furnaces, which amounted to only 18 tons in 1947 but was not 
measured separately in 1948. : 

In 1948, 89.8 percent of domestic steel output was made in furnaces 
in the Northeastern district, 4.9 percent in the Southern district, and 
5.3 percent in the Western district, compared with 90.3, 4.6, and 5.1 
percent, respectively, in 1947. 

The data concerning steel production used by the Bureau of Mines 
are furnished by the American Iron and Steel Institute. The output 
from steel foundries that do not produce steel ingots is not included 
in the production data. 

Steel capacity, production, and percent of operations, 1944-48, in net tons ' 

[American Iron and Steel Institute] 

a 
Production 

Annual , fa 

Year capachy . _| as of Dec Electric . Open : Percent of 31 hearth Bessemer | Crucible and all Total ~eapacity 

1944___......-....|898, 854, 420 | 80, 363, 953 | 5, 039, 923 25 | 4,237, 699 | 89, 641, 600 “95.5 
1945__.-..-.--..--] 95, 505, 280 | 71, 939, 602 | 4, 305, 318 24 | 3,456, 704 | 79, 701, 648 83.5 
1946.......-------| 91,890, 560 | 60, 711, 963 | 3,327, 737 () 2; 563, 024 | 66, 602, 724 72.5 
1947.......-..----] 91, 241, 250 | 76, 873, 793 | 4, 232, 543 18 | 3, 787,717 | 84, 894,071 93.0 
1948.__...--.-----| 94,283, 460 | 79,340,157 | 4,243,172 (4) 5,057, 141 | 88, 640, 470 94.1 
a 

1 The figures include only that portion of the capacity and production of steel for castings used by foundries 
which were operated by companies producing steel ingots. 

2 Capacity figures from A. I. S. I. Form 7. 
3 Average annual capacity as of Jan, 1 and July 1. 
‘Included with ‘Electric and all other.”
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Open-hearth steel ingots and castings manufactured in the United States, 1944-48, 
. by States, in net tons ! 

[American Iron and Steel Institute] 

State 1944 1945 1946 1947 1948 

New England States.......-.-.-------------| 444,101 | 482,601 | 367,868} 428,651 | 454, 524 
New York and New Jersey._-..-------------| 4,365,108 | 3,813,333 | 3,242,138 | 4,213,369 | 4,277, 040 
Pennsylvania.............._._-.--.-.--------| 24, 677, 513 | 21,194, 721 | 17,495,219 | 29° 911; 984 |23, 648, 314 
Ohio. ..-------_.----.----------------------] 15, 011, 818 | 13, 402, 084 | 11, 446, 783 | 14,026, 978 |14, 045, 722 
Indiana__._......._-_._________-----.------| 10, 925, 049 | 10, 237, 621 | 8,359,305 | 10, 128, 496 |10, 453, 975 
Illinois... ---- 2-222-222-2222 i-2.2---| 6 496,338 | 5,812,286 | 4,851,975 | 6,206,370 | 6,269, 723 
Other States... 2222-2222 22222212 2. -| 18, 444, 026 | 17,046, 956 | 14, 948, 675 | 18, 957, 945 |20, 190, 359 

Total.__.._.---------------------------] 80, 363, 953 | 71,939, 602 | 60, 711, 963 | 76,873, 793 |79, 340, 157 

1 Includes only that portion of steel for castings produced in foundries operated by companies manu- 
facturing steel ingots. 

Bessemer-steel ingots and castings manufactured in the United States, 1944-48, 

: | by States, in net tons ! . 

{American Iron and Steel Institute] 

State 1944 1945 1946 1947 1948 

Ohio. ___-- ee neeeee-ee-e-e--------} 2,207,176 | 1,930,956 | 1,447,825 | 1,981,428] 1, 936,873 
Pennsylvania..._..._....-.-.-.-.---.-.-..] 1,645,247 | 15,388,284 | 1)143°388 | 13345; 412 | 13 355, 934 
Other States...._._____.______..-.--.----| 1,187,500 | 986,078 | "736,524 | 905, 703 950, 365 

Total___......-...-.-...-------------| 5,039,923 | 4,305,318 | 3,327,737 | 4,232,543 | 4, 243,172 

1 Inciudes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. 

Steel electrically manufactured in the United States, 1944-48, in net tons ! 

{American Iron and Steel Institute] 

Year Ingots Castings Total Year | Ingots Castings Total 

1944_____.____._| 4,131,703 | 105,996 | 4,237,699 || 1947...____._._.| 3,680,500 | 107,217 | 3, 787,717 
1945... | 3381678 | 75,026 | 3,456,704 || 1948.._.._...-.-| 4,973,611 | 83,530 | 25,057,141 
1946._._____.--| 2,479,064 | 83; 960 | 2 2; 563, 024 

1 Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. . 

2 Includes a very small quantity of crucible steel. 

, Alloy Steel—The steel output for 1948 includes 8,481,114 net tons 
of alloy-steel ingots and castings, which represents 10 percent of the 
total compared with 9 percent in 1947. This figure includes steels 
in which the minimum of the range specified, in one or more of the 
elements named, exceeds the following percentages: Manganese, 
1.65 percent; silicon, 0.60 percent; copper, 0.60 percent, or aluminum, 
boron, chromium, cobalt, columbium, molybdenum, nickel, titanium, 
tungsten, vanadium, zirconium, and other alloying elements, any 
percent. The output of alloy steels in 1948 increased 14 percent over 
1947, whereas total steel increased only 3 percent. Of the alloy steel 
produced in 1948, 74 percent was made in basic open-hearth furnaces, 
2 percent in acid open-hearths, and 24 percent in electric furnaces 
and crucibles. None was produced in Bessemer converters.
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Electric furnaces produced proportionately less alloy steel in 1948 
than in 1947; only 40 percent of the steel made in electric furnaces 
was alloy compared with 47 percent in the previous year. Typically, 
steels with higher alloy content are made in electric furnaces and 
steels with lower content by the open-hearth process. . 

Alloy-steel ingots and castings manufactured in the United States, 1944-48, by 
processes, in net tons ! 

{American Iron and Steel Institute] 

: Process - 1944 1945 1946 1947 1948 

Open hearth: 
Basiec_...-_-..-------------------------| 6, 494,627 | 5,572,353 | 4,325,657 | 5, 520, 540 6, 285, 054 
Acid_._..--.--------------------------- 515, 662 274, 889 115, 711 128, 754 128, 915 

Bleck TIT sean, 774 | 2,800, 451 |p 1 685,827 | 1,778,987 | 2,067, 145 
Total_.......--..-...--.---.---------| 10, 633, 086 | 8, 647,711 | 6,077,195 | 7, 428, 231 8, 481, 114 

1 Includes only that portion of steel for castings produced in foundries operated by companies manufac: 
turing steel ingots. 

Metalliferous Materials Used.—During 1948 steel furnaces used 
3,808,155 net tons of domestic iron ore and 1,064,513 tons of foreign 
ore; the latter originated in Brazil, Canada, Chile, Spanish Morocco, 
and Sweden. Also used were 1,114,032 tons of sinter made from both 
foreign and domestic ores. Scrap and pig iron used in steel furnaces 
in 1948 totaled—99,757,885 net tons. Of this, 52 percent was pig iron, 
25 percent home scrap, and 23 percent purchased scrap. Both charge 
ore and feed ore are employed in the basic open-hearth process. 
Charge ore is used to add oxygen to the charge before it is melted. 
This ore should be low in combined and uncombined moisture, silica, 
and fines. Ore with a high silica content requires large additions of 
limestone and consequently produces large volumes of slag, which 
reduces furnace efficiency. Iron-ore sinter has been found to be a good 
charge ore in open-hearth practice. 

Feed ore, which is added to the heat during the working period, 
should be hard, dense, coarse, and low in moisture. Although moder- 
ately high silica ore can be used as feed, it is undesirable as a charge 
ore because of the large quantity of slag resulting. Lump ore, which 
is preferred as a feed ore, is high-priced, and the supply is limited. 
The Vermilion range in Minnesota is the largest single source of this 
grade in the United States.
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Metalliferous materials consumed in steel furnaces in the United States, 1944~48, 
in net tons 

Iron ore Manganese ore Iron and steel scrap 
. | ———-————| ,._; Ferro- |---| Year Sinter Pig iron allo 

. . . ys . 

Domestic} Foreign Domes bien Home hen 

1944..._____._] 4,629,102} 12, 562| 1, 586,654] 2,177] 9, 321/54, 104, 677/ 1, 648, 000/29, 422, 868|18, 193, 639 
1945._._._...__] 3, 798, 562 24, 465] 1,291,929; 1,915 7, 245/46, 596, 855} 1, 388, 000/25, 236, 910/17, 919, 602 
1946._________| 3,117,774] 446, 611| "769, 640| 2,364] 2, 110/38, 443, 934] 1, 044, 000|19, 868, 551|16, 513, 487 
1947.._________| 3, 795, 886} 809, 191| 1, 134,542] 12,080) 3, 512150, 177, 381|1 1,250, 000|23, 993, 919120, 791, 449 
1948____-______] 3, 808, 155] 1, 064, 613] 1, 114,032| 2, 698} 4, 159/52, 177, 785] 1, 300, 000/24, 689, 529122, 890, 571 

1 Corrected figure. | | 

CONSUMPTION OF PIG IRON 

Consumption of pig iron in 1948 increased 3 percent over 1947. 
Pig iron, a product of the blast furnace, is a semiraw material; and, 
except for a small quantity used in direct castings, moves to steel- or 
iron-melting furnaces for further refining, alone or mixed with other 
ingredients. In 1948, 87 percent of the pig iron went to steel-making 
furnaces (open-hearth, Bessemer, and electric) to be processed into 
steel. Direct castings took 4 percent; and the remaining 9 percent 
was consumed in iron-making furnaces, of which the cupola is the 
most important. Gray-iron foundries used 3 percent less pig iron in 
1948 than in 1947, but this was 9 percent of total pig iron in 1948, as 
in 1947. 

Consumption of pig iron in the United States, 1945—48, by type of furnace 

, 1945 1946 1947 1948 
Type of furnace + FO [Oe LO - 

or equipmen Percent Percent Percent Percent 
Net tons of total Net tons of total Net tons of total| Net tons of total 

Open-hearth......._.| 41, 682, 581 78.4! 34, 608, 053 76.8] 45, 338, 462 77.8) 47, 267, 334 78.8 
Bessemer..---------| 4,750,817, 8.9] 3,722,756) 8.3] 4,711,581] 811 4'778,137/ 8.0 
Electric.....-...-...| 163, 457 '3| "113,125 '3| ” 127,338 :2} "132,314 ‘2 
Cupola...._..-..----| 4,084,091]  7.7| 4,612,704] 10.21 5,438}727/ 9.3/5, 280,957, 8.8 
Air__-.-----_-------- Brackéisbore 227 277|} 438,988 .8| 356, 436 .8| 413, 900 .7| 368, 003 6 
Crucible........--._. 552] (1) 985] (1) 1,312) @) | . 1,013) @) 
Puddling...._..__._ 22,725} (1) 14,506] (i) 16,573} (i) 14,979} (1) 
‘Direct castings. ---__ 2, 049, 001 3.9 1, 641, 874 3.6] 2, 241, 789 3.9} 2,183, 572 3.6 
Miscellaneous. _...._|__.._-_-.___]--_----- 1,191) (@) 1,073} (4) 95} (4) 

Total_._..._.__| 53,187,177 100.0} 45,071,630} 100.0) 58, 290, 755 100.0} 60, 026, 404 100. 0 

1 Less than 0.05 percent. 

Plants using pig iron in 1948 were located in all 48 States and in 
the District of Columbia, but consumption is concentrated largely in 
the steel-making centers of the North Central, Middle Atlantic, 
and the Southeastern States. These areas in 1948 used 95 percent 
of the pig iron; Pennsylvania (the leading consumer) took 29 percent 
of the total and Ohio (the second largest consumer) 19 percent.
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Consumption of pig iron in the United States, 1945-48, by States and districts 

1945 1946 "1947 1948 

State and district Con- Con- Con- Con- 

sum- | Net tons | sum- | Net tons | sum- | Net tons {| sum- | Net tons 
. ers ers ers ers 

Fomngetlcut.-----------------| $e | 9B} te | jorge} as | ida} «6 is| aes ame_.....------------------ ? ’ ? 9 

Massachusetts...------------.| 103] 184,432 94 | 154,654 98} 199,258| 100| 219,453 
New Hampshire.......-......| 16 8, 908 15 5, 992 16 5, 771 16| - 4,178 
Rhode Island........--.-----.| 12 38, 670 10 28, 339 12 31, 036 11 23, 520 
Vermont..-....--------------| 12] 1,133 12 9, 411 14 10, 007 14 7, 687 

Total New England....| 220 | 354,511 | 202 | 296,970) 213 | 352,297} 215 | 342,898 

Nearer] sh |f 330630 {of |} 292,498 {2g |} 312,845 {9G |} 374,384 
, New York....----------------| 197 | 2,598,306 | 179 | 2,201,586 | 172 | 2,966,882 | 174 | 2,948, 785 

Pennsylvania!........---.---| 484 |16, 047,518 | 354 |13,120,922 | 349 |17, 287,166 | 401 |17, 667, 350 

| Total Middle Atlantic..| 720 {18,977,463 | 617 |15,615,006 | 604 |20, 566,893 | 662 |20, 990, 519 

Alabama aan ennen-no- ay "2, 884, 295 , 66 | 2,568,276 | 69 | 3,356,612 | 74 | 3, 500,614 
istrict of Columbia... ---_- 7 

Kentucky !.._...--.----------| 24 |, 2, 24 },00, a4 24 fs, 150, 317 25 }s,ot0,26 
Maryland t____..------------- 26 a 9 23 

Blorida.----------------------|_ 3 Lg, {BB IE 63,613 {4g {ft 37,525 { FP |} 38,565 
Mississippi___--.------------- 6 1, 023 8 2, 256 8 2, 596 8 2,271 
North Carolina.........--.---| 48 22, 886 50 28, 423 47 27, 466 44 20, 482 
South Carolina...___-.-------| 17] «© 5,335 17 7,348 | 16 9, 169 14] © 9,404 

Viren IT] Be Uf 178786 Be Uf 197,055 {Sr |} 254,202 {Fi |} 268, 888 
West Virginia_-......-.---.--| 25 | 1,433,478 25 | 1, 115, 785 25 | 1,379, 112 26 | 1, 585, 755 

Total Southeastern...__| 396 | 7,460,292 | 386 | 6,612,070] 379 | 8,216,999 | 387 | 9,063, 195 

Arkansas-_-_...--.------------- 5 4 4 4 
Louisiana. ...-..-.----------- 13 7,944 12 5, 620 1 5, 766 2 7, 025 

anoma_.i..-.-.-.---.------ . 

Texas...-.-------------------| 42| 174,497 37 54, 138 37 | 120, 091 38 | 230, 947 

Total South Central....| 72 182,441 63 59, 758 61 | 125, 857 63 | 237,972 

Mlinois 1___.._.....-.--..-----| 225 | 4,426,898 | 208 | 3,716,293 | 208 | 4,782,722} 216 | 4,809,697 
Indiana_........-.-.---.-.---| 142 | 6,543,439 | 126 | 5,356,288 | 128 | 6,810,122 | 137 | 7,075,885 
Iowa._.----------------------| 56 83,412 | 58] 104,744 54 98, 116 50 91, 291 

Nebraska) et 882 Tif wool TY wont Tl} sero 
Wisconsin sos. ww2222] ia {}2228,616 ais |}2-275,887 {ig (}2.737, 764 105 |}, 970, 628 
Minnesota__.-------.--------| 63 | 426,666 61 | 443, 861 59 | 445, 584 58 | 458, 139 
Missouri__......-.-.-----.---| 56] 106,734 52 93, 298 51 80, 926 51 87, 654 

South Dakotas] it 8 Tt ae if eet pip 288 
Ohioi__....._._.-----------.-| 339 |10, 803,564 } 297 | 9,162,118 | 299 |11,674,075 | 327 |11, 633, 581 

Total North Central. __| 1,231 |24,633,439 | 1,127 |21, 169, 706 | 1,117 |26, 643, 575 | 1,169 |27, 160, 420 

Arizona. __-.--.------.-------- _ . 

Nevada voc 4 133 5 1, 022 4 1, 215 4|- 1,251 
New Mexico-.--------------- 

Cosgrado...------------------fh 28 | 1,067,032! 26| 761,468] 26 | 1,511,704 30 | 1, 583, 437 
Idaho___..----.-------------- 2 315 
W yong 22-023 4 495 4 1, 547 5 3, 041 2 4 
Montana_-_-__-.-_.----.------ 4 320 

Total Rocky Mountain_| 36 | 1,067,660 | 35 | 764,037 35 | 1, 515, 960 42, | 1,585, 327 

Washington) 40 |} 24854 1 Bt if 337951 Sy if az 912 35 |} 20.849 
California !_.......--._--_.--.| 137] 476,537 | 123] 520,288| 116| 635,164 | 111] 625,229 

Total Pacific Coast.....| 208 | 511,371} 186 | 554,083| 173] 652,976| 163] 646,078 
Undistributed !__...........-.|.---.--]-----------]-------]----------- 7| 216,198 |_-...--|.--______. 

Total United States_._.| 2,883 |53, 187,177 | 2,616 |45, 071,630 | 2,589 158, 290, 755 | 2,701 160, 026, 404 

{In 1947 some pig iron consumed in California, Mlinois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—is included with ‘“‘Undistributed.’”’
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| The average value of all grades of pig iron given in the accompany- 
| ing table is compiled from reports of producers to the Bureau of Mines. 

The figures represent value f. 0. b. blast furnaces and do not include 
the value of ferro-alloys. The general average value for all grades of 
pig iron at furnaces was $37.17 a net ton in 1948 compared with 
$30.34 in 1947. : 

Average value per net ton of pig iron at blast furnaces in the United States, | 
1944-48, by States 

eee cee eee eennennneenpy 

| State 1944 1945 1946 1947 1948 

Alabama_..-.----------------------------------------| $17.34 $18. 39 $21.15 $28, 12 $36. 52 
California, Colorado and Utab_..2-222-22222222227"] “19104. | “19.49 | 21125 | "30.60 40, 93 
Mlinois..-.__.------------------2e--en-eee--e-----| 20.92 | 22198 | = 2517 | 30.97 35, 72 

Indiana __-_-_--.--------2----e---eeeeneeneeee-----| 224d | 28.11 | 25.46 | 30.87 37. 86 
Michigan...__-----------------2--------------------| 17.21 | 1760 | 27:19] () 
New York..-..--------------------------------------| 19.96 | 22°83 | 22.82 | 87.54 32.70 | 
Ohio___--22 I] age | aai99 | = 24790 | 30.87 37, 98 
Pennsylvania.....-----------------------------------| 21.48 | = 22187 | 24.70] 30.38 36, 68 
Other States 2.2 2-22-2222 2222 oto | 20148 | 895 | 867 38.77 

Average for United States.__-.....---....----- 20. 97 22.01 24. 49 30. 34 37.17 

1 Included with “Other States.,’’ 
2 Comprises Kentucky, Maryland, Massachusetts, Michigan (1947-48 only), Minnesota, Tennessee, Texas, 

Virginia, and West Virginia. : 

_.. The average monthly prices of foundry, Bessemer, and basic pig 
. iron at Valley furnaces and foundry pig iron at Birmingham furnaces, 

according to published market quotations, are summarized in the 
accompanying table. oe 

Average monthly prices per net ton of chief grades of pig iron, 1947-48 

. {Metal Statistics, 1949] 

Foundry pig Foundry pig Bessemer pig | Basic pig iron 
ironat Birming-| iron at Valley | iron at Valley ; at Valley fur- 

Month ham furnaces furnaces . furnaces , naces 

| 1947 | 1948 | 1947 | 1948 | 1947 | 1948 | 1947 | 1948 

January_.-...-----------------------| $24.00 | $32. 28 | $27.23 | $35.06 | $27.68 | $35.51 | $26.79 | $34. 62 
February...-.---.-----------.-------| 24.00 32. 48 27, 23 35, 27 27. 68 35. 71 26. 79 34. 82 
March.-._---..-.---------------------| 26.06 | 32.48 | 29.91 35. 27 30.36 | 35.71 29. 46 34. 82 

April. -.-----------------------------| 26.68 | 32.48 | 29.91 35. 27 30.36 | 35.71 29, 46 34. 82 
May..-.------------------------------| 26.68 | 33.77 | 29.91 35, 27 30.36 | 35.71 29. 46 34, 82 
June____.---------------------...---.| 26.68 | 35.16 | 29.91 35, 27 30.36 | 35.71 29. 46 34, 82 
July..-------------------------------| 27.88 | 37.34} 31.36] 38.29] 31.80/ 38.73] 30.91 | 37.84 
August_.--.-----------------.-------| 29.80 | 38.73 | 32.59 | 38.84 | 33.04] 39.29] 32.14 38. 39 
September--..-----------------------| 29.80 | 38.73 | 32.59 | 38.84 |] 33.04] 39.29 | 32.14 38. 39 
October-_--.--------------------------| 29.80 | 38.73 | 32.59 | 40.66] 33.04 { 41.11 32, 14 40. 21 
November--_-_-----------------------] 29.80 | 38.73 | 32.59 | 41.52 | 33.04] 41.96 | 32.14 41.07 
December. --------------------------| 29.80 | 38.73 | 382.59 | 41.52] 33.04] 41.96] 32.14 41.07 

Average annual........--.---.-----] 27.58 | 35.80} 30.70] 37.58] 31.14| 38.04] 30.20| 37.14
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Composite prices of finished steel in the United States, 1941-48, by months, in 
cents per pound ! 

{Iron Age] " 
eS SS 

Month 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

January _...-------------------------| 2.396 | 2.396 | 2.396 | 2.396] 2.412} 2.464] 2.877] 3.193 
February.....-----------------------| 2.396 | 2.396 | 2.396] 2.396 | 2.427 | 2.555 | 2.884) 3.125 
March.......------------------------| 2,396 | 2.396 | 2.396] 2.306] 2.432] 2.719 | 2.884] 3.241 
April...-----------------------------| 2.396 | 2.396 | 2.306 | 2.396 | 2.433 | 2.719) 2.884 | 3.241 
May.....----------------------------| 2,396 | 2.396 | 2.396 | 2.306 | 2.436 | 2.719] 2.884] 3.214 
June........-------------------------] 2.396 | 2.396 | 2.396 | 2.396] 2.464] 2.719] 2.884] 3.211 
July....-----------------------------| 2.396 | 2.396 | 2.396 | 2.396] 2.464] 2.719] 2.914 | 3.293 
August.._---------------------------| 2.396 | 2.396 | 2.396 | 2.396 | 2.464) 2.719} 3.193 | 3.720 
September_....-.--------------------] 2.396 | 2.396 | 2.306 | 2.396 | 2.464] 2.719] 3.193 | 3.720 
October.......-----------------------| 2.396 | 2.396 | 2.306 | 2.396 | 2.464] 2.719] 3.193 | 3.720 
November....-----------------------| 2.396 | 2.396} 2.396] 2.3906 | 2.464 | 2.719] 3.193] 3.720 
December_.-.-----------------------| 2.396 | 2.396 | 2.396 | 2.396 | 2.464 | 2.747) 3.193 | 3.720 

Average annual......-....--------.| 2.396 | 2.396 | 2.396] 2.3906 | 2.449] 2.686] 3.014] 3.434 
ee repre: 2A sc SS PSS SS cS 

1 Revised figures. 

| FOREIGN TRADE ? 

A resumption of imports of pig iron from European and trans-Pacific 
sources resulted in a sevenfold increase of imports into the United 

- States during 1948. The largest supplier was Netherlands, followed 
in order by Belgium-Luxembourg, Australia, Germany, and Norway. 

Pig iron imported for consumption in the United States, by countries, 1944-48, 
in net tons | 

[U. S. Department of Commerce] 7 

ee 

Country 1944 1945 1946 1947 1948 : 

North America: 
Canada___......-.-------------------- 5,778 1 21, 433 1, 287 1, 747 5, 729 
Mexico.._.___..-...----.-.--.----------]|------------]------------ 11, 248 1,004 |__.-..------ 

South America: | - - 
Argentina. __...._.......-.-_----------|------------]------------]------------]------------ 2 
Brazil. ......---.-.---_---------------.]------------|------------|------------]------------ 551 

Europe: ; 
| Austria_...____-___--__-- eee fen n ne e Je een eee fee eee eee 281 19, 145 

Belgium and Luxembourg.._-_.-.--.--|------------|------------|]------------]------------ 33, 147 
France_.....-_..-..--._-__-.---.------]------------]------------]-----+------]------------ 17, 876 
Germany._.____...__-_----------------|------------|------------|------------|------------ 24, 558 
Italy__.----...------._-.--------------|------------|------------|------------]------+------ 5, 001 
Netherlands.._._.______.____-.--------]------------|------------|------------ 2, 711 45,020 
Norway --..----------------------------|----+-----+ -- | ---- +--+ ++ Je =e 9, 482 23, 920 
Poland and Danzig__.___..._---.------]------------|------------|------------ 7,466 |....-------- 
Sweden. _..._---...._---__.----------]------------]------------ 28 j__.--------- 1, 301 
U.S.S. Rw eee |e ---------- [---- Jee = -- = 1,357 |..-.-------- 
United Kingdom.___._........_...---.]------------|------------ 1, 528 8, 576 |_.---------- 

Asia: India_.._._-___.__.___--__--_-_-_-_----|------------}------------ |------------]------------ 16, 101 
Oceania: Australia_.........____.--_---.-.]------------|------------|------------]------------ 26, 902 

Total: Net tons.....-.-.__-.-------- 5, 778 1 21, 433 14, 091 32, 624 219, 253 
Value.......-----------------| $116, 408 | 1$440,283 | $492,519 | $1, 738, 812 | $11, 810, 853 

I ne 
1 Corrected figure. 

2 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Exports of pig iron from the United States in 1948, under strict 
control, were reduced to a token tonnage, most of which went to 

| Canada. 

Pig iron exported from the United States, by countries, 1946-48, in net tons __ 

[U. 8. Department of Commerce] 
nn 

SSeS Sse Seana rs sr Up sFUE NOSE 

Country 1946 1947 1948 ee 
North America: 

Canada._..._....-.-2-22 eee 11, 789 9, 523 6, 520 Canal Zone___._-_.--.----.-.-.2--2--seeeeees ee 104 278 55 Cuba_.._... 1 onsen eee renee 122 47 7 
Dominican Republic............-.----.--- ee 214 j..--_2- | 
El Salvador_._.._....--2 22-2 62 5 
Other North America.._...-.......-2-----22 288. 29 19 2 

South America: 
Argentina__-.....-----22 eee 4,772 140 [_--2 2 Chile. ___.00 077 TTT TIT 904 500 140 
Colombia... -.......--.-. 22-222 756 |.---..-----.---.|---- 
Peru____-_.------- 2 eee 854 224 228 
Uruguay-.-.._...-.2---2 ee 3, 366 5 a 
Venezuela_-_..--.-..---------- 2-2-8 497 |._.--.-------- | 
Other South America............--.- 2 2 411 6 |_------ 

Europe: 
Belgium-Luxembourg.-_...............---___.___-._|.. 0. 29, 262 |... 
France._-....2..2.-22------------ 14,000 |_----22 22 feet 
Greece_.._.-------- oe eee 695 3 30 Italy__-22 222 16,856 |...-.--.---.-.--|.-2-------- 
Portugal...-...-2 222 2,316 }|_.-..-----.2 22] ee 
Sweden_.___..--- oe 24, 082 |_-----.----- fee 
Other Europe_.......-.. 2-2-2 1, 232 |-_-_---- eee fee . Asia: 
China. __-...22--- 12,155 |... fee 

| Philippines, Republic of...._....____..__..__.. 60 133 50 
. Other Asia.__...--2. 2 112 |_--2 2-22 

Africa: 
1 143 30 |... . Other Africa.._.-..---22-2----22 2 eee eee 167 |_...------------]------------ ee 

Total; Net tons._......- 2-22-22. 95, 698 40, 202 7,032 Value........_.----------22s2..-.-2--s--.-| $2, 670,369 $1, 011, 502 $217, 237 

Imports and exports of iron and steel products are given in detail 
in the following tables. As in the case of pig iron, exports of most of 
these commodities were under control in 1948, and dropped sharply 
in quantity from 1947. Most of the imports of semimanufactures 
consisted of rolling stock in the form of ingots, blooms and slabs, 
and plates. Of the manufactures, the bulk of the tonnage consisted 
of structural shapes. The bulk of the exports consisted of tin plates, 
black sheet, other plates, and steel bars. In the manufactures the 
largest tonnage consisted of railroad rails, structural shapes, and 

| tubular products for the petroleum industry.
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Iron and steel imported for consumption in the United States, 1946—48, by products 

[U. S. Department of Commerce] 
renee ne near eee errr reece een eee eee eeeccee eee e eS 

| 1946 1947 1948 

Product Net N N 
e et et . 

| tons Value tons Value tons Value 

Semimanufactures: . 
Steel bars: 

Concrete reinforcement bars._._.----.------]| ©) $23 2 $191 790 $79, 008 
Solid or hollow, n. e,S_.._......------------] 863 | 188, 311 687 | 161,230 | 5,007 | 527, 480 
Hollow and hollow drill steel. __-....------- 101 19, 773 37 7, 515 63 15, 148 

Bar iron. -----.------------~------------------ 404 62, 932 250 46, 526 191 38, 825 
Wire rods, nail rods, and flat rods up to 6 o 
inches in width..---_-.---.-.---_-----------| 6, 051 795,104 | 6,018 | 906, 483 6, 607 } 1, 045, 595 

Boiler and other plate iron and steel, n.e.S..-| 2,048 | 124, 846 663 52,652 | 21,735 | 2, 145, 259 
Steel ingots, blooms, and slabs__...-----.----- 589 44,968 | 1,513 68, 353 | 17, 885 969, 595 
Billets, solid or hollow_____....-._..----.----- 603 43, 124 4 798 | 5,399 441, 416 
Die blocks or blanks; shafting, ete__.---.----- 273 69, 083 240 79, 054 48 16, 475 
Circular saw plates._.-..-...___--.---------.-}| @Q) 397 2 1, 682 5}: (3,090 
Sheets of iron or steel, common or black and 

__ boiler or other plate iron or steel. ._.--.----- 113 11, 568 750 58,819 | 8,601 | 1, 250, 130 
Sheets and plates and steel, n.s. p. f-._-.....- 91 20, 092 431 48,941 | 3,988 409, 026 

' in plate, terneplate. and taggers’ tin__-.--..- 334 90, 148 655 | 192, 853 207 74, 631 

Total semimanufactures-._.......-._.-----| 11, 470 ]1, 465, 364 | 11, 252 11,625, 047 | 70, 526 | 7, 015, 678 

Manufactures: 
Structural iron and steel__..-..--....--------- 875 106, 447 |} 1,730 | 257,073 | 65,813 | 6, 562, 794 
Rails for railways__......-.---.---------.-----| 5,771 | 113,678 | 8,859 | 211,223 | 5,063 266, 032 
Rail braces, bars, fishplates or splice bars, and 

tie plates. __...--..-------------------------| 2, 226 81,089 | 1,408 57,188 } 1,721 66, 200 
: Pipes and tubes: 
. Cast-iron pipe and fittings_._....-_--.---_-- 215 42, 959 59 10,155 } 1,981 341, 206 

wot pipes and tubes_--..----.------------ 203 26,045 | 6,228 |1, 519,443 | 2, 561 290, 966 
ire: 

. Barbed __...-_.---_-------.------------------|-_------|----------| @ 32 (2) 24 
Round wire, n. e. S.._.--------------------- 207 40, 341 _ 97 25, 423 25 14, 482 
Telegraph, telephone, ete:, except copper, 

covered with cotton jute, etc._..-..------- 6 3,941 | 122 28, 949 2 2, 337 
Flat wire and iron or steel strips_...........} 2,947 |2, 095,054 | 2,634 |1, 885,742 | 2,125 | 1,907, 705 
Rope and strand_..-_.---------------------- 294 89, 483 312 92, 438 280 107, 963 
Galvanized fencing wire and wire fencing. _. 9 129 3 308 (4) 53 

Hoop or band iron or steel, for baling -_._----.|-.------|----------|--------|---------- 545 53, 615 
Hoop, band and strips, or scroll iron or steel, 

n.s. p. f___-.-.----------------------------- 50 65, 944 35 48,058 } 2, 261 259, 610 
Nails_..__-..--------------------------------- 183 53, 222 116 51,357 | 2,045 459, 691 
Castings and forgings, n. e. s__.._..-----------| 1,047 | 217,289 | 1,216 | 303, 499 660 197, 245 

Total manufactures._........._-----------] 14, 033 |2, 935, 621 | 22, 819 |4, 490, 888 | 85, 082 /10, 529, 923 

Grand total............-----------------| 25, 508 (4, 400, 985 | 34, 071 (6, 115, 935 [155, 608 |17, 545, 601 
ee eee eee eccreeeeretee ee ee eee eeeeeeeeeer eee eeee eee eeeeeceeeececeecee eee ED 

1 Less than 1 ton. 

Iron and steel exported from the United States, 1946-48, by products 

[U. S. Department of Commerce] 
(eee errs eeecceree rece cre cc 

1946 1947 1948 

Products Net Net Net 
e e e tons Value tons Value tons Value 

Semimanufactures: 
Steel ingots, blooms, billets, slabs, and 

sheet bars__._..........-_.----------| 452, 584/$21, 316,011] 491, 215) $32, 490, 308) 219, 340/$16, 737, 092 
Iron and steel bars and rods: 

Tron bars.__...-.-.-_----_----------} 25, 572) 2, 059, 874 34,752} 3, 948, 426 3, 659 533, 323 
Concrete reinforcement bars_---.---| 199,651] 12,624, 758] 248,373) 23,191,211} 130, 298] 12, 804, 067 
Other steel bars.._..........--------| 478, 637] 37, 727, 642] ! 850, 126) ! 91, 421,172; 408,977) 47, 285, 914 
Wire rods........._.......----------| 62,355{ 3, 838, 543 71, 237| 7,116,964; 38,143) 3, 763, 553 

Iron and steel plates, sheets, sKelp, 
and strips: 

Boiler plates...............-.-------| 61,703] 3, 766, 241 32, 558| 2,762,273) 28,877] 2,944, 356 
Other plates, not fabricated_.....-.-] 470, 904] 29,655,835] 529,922} 45, 086,679} 318,820] 30, 503, 504 
Skelp iron or steel__.....__....----.-| 56, 563] 2, 609, 715 67,403| 3,451,166} 57,920} 3,370, 867 
Iron and steel sheets, galvanized....| 77,747] 7,556, 987 74,440| 10,511,185} 62,782] 8, 211, 687 
Steel sheets, black, ungalvanized....| 482, 783| 46,077,869; 568,760] 85,165, 592| 416, 481] 57, 396, 092 

See footnote at end of table.
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Iron and steel exported from the United States, 1946-48, by products—Continued 

1946 1947 1948 

Products Net Net Net 
e e e 

tons Value tons Value tons Value 

Semimanufactures—Continued 
Iron and steel plates, sheets, skelp, 

and strips—Continued 
Iron sheets, black.....--.--.----.---| 31,177} $2, 477, 937 30,215} $3, 753,982} 17, 773] $2, 008, 229 
Strip band, and scrolliron or steel: . 

Cold-rolled___----.-.--------.----] 64,626} 9, 323, 516 89, 618] 117,507,117} 59, 483} 12, 405, 506 
: Hot-rolled -..-.------.-------.----| _ 84,376] 6,323,882] 107,149] 10,963,981| 69,094! 7, 569, 374 

Tin plate, terneplate, and taggerstin.-.} 398, 490] 43, 568,821} 620,198] 86,91 7,802} 613, 785) 97, 102, 604 

- Total semimanufactures. - _-_.-_|2, 947, 118/228, 927, 631/18, 815, 966)! 424, 287, 858/2, 445, 432/302, 636, 168 

Manufactures—steel-mill products: — TS 
Structural iron and steel: 
Water, oil, gas, and other storage 

tanks complete and knocked- 
down material__......-.-..--.....| 49,331] 5,872, 907 98, 234; 15,178,585} 92, 448] 15, 327, 353 

- Structural shapes: 
Not fabricated_.-..._......-...--| 319, 103] 18, 074,652] 463,375] 32,519, 487) 292,176] 23, 388, 444 
Fabricated...........---__-___.___- 99, 477| 14, 890,198} 1246, 122] 138,812, 416} 161,174) 37, 955, 237 

Plates, fabricated, punched, or 
. shaped_.......--.__...-----------.] 34,856] 2,629,060] 136,876] 14,199, 751 23, 551} 3, 728, 580 

Metal lath._.....-_---- 3, 538 679, 016 5,717} 1, 216, 971 7,233) 1,661,125 
Frames, sashes, and sheet piling....| 27,356} 2,092, 382 37,709} 4,388,473} 37,687] 4,765,370 

Railway-track material: 
Rails for railways__.....-..--.---...| 385, 583} 18, 520,263] 500, 582| 31, 732, 249 308, 375] 23, 550, 272 
Rail joints, splice bars, fishplates, 

and tie plates._................---| 53,072) 4,164,363] 119,411] 9,897,099] 49, 356 5, 085, 002 
Switches, frogs, and crossings...__._. 6, 763] 1, 216, 754 7,249| 1,651, 127 5, 467; 1, 480, 134 
Railroad spikes__._..............--_| 12,045] 1, 214, 087 23,459} 2, 684, 325 9, 268} 1, 283,138 

; Railroad bolts, nuts, washers, and 
nut locks...-.......---..--------- 8,470! 1,372, 811 7,759} 1, 603, 871 7,666} 1, 852, 157 

- Tubular products: 
Boiler tubes. _........----.-..------| 44,565] 6,688,123} 1 69, 836] 1 18, 267,387} 38, 455 7, 784, 355 
Casing and oil-line pipe..__..-....-.| 179, 781] 18, 912,327] 1333, 377| 1 40, 121, 614 371, 914] 48, 626, 644 
Seamless black pipe, other than cas- . 

ing and oil line_..._....._.........] 14,870] 1,838, 380 18, 717| 2,856,028} 21,692} 3,377, 439 
Welded black pipe_.........----..-.| 85,280] 8,174,177) 188,876] 1 10, 767,626] 61, 560 9, 700, 712 
Welded galvanized pipe._...........| 61,062] 7, 100,025 70, 219} 11,577,836; 41,761] 7, 944, 365 , 
Malleable-iron screwed pipe fittings - 4,431} 1,924, 231 5,164] 2, 887, 552 4,490; 3,327, 067 
Cast-iron screwed pipe fittings______ 1, 030 302, 017 2,946; 11, 279, 105 2, 650 906, 486 
Cast-iron pressure pipe and fittings_| 43, 724] 3, 154, 665 41,040} 3,575,451] 32,066) 3,823, 795 
Cast-iron soil pipe and fittings______ 2,727 286, 013 5, 602 849, 972 4, 568 904, 290 
Riveted-steel or iron pipe and fit- 
tings....-...----.----.-...--------| 72,985] 17, 617,034] 101,850} 30,914,371] 68, 938 29, 075, 781 

Wire and manufactures: 
Barbed_._-_-_---2---- eee 52, 509] 5, 613, 481 84,346} 12,093,216} 76,827] 11,818, 185 
Galvanized wire_................__._| - 65, 218} 10, 019, 634 101, 026; 19, 428, 575 50, 314} 9, 426, 895 
Iron and steel wire, uncoated..___..| 46,800] 4, 862, 386 78, 862} 12,322,992) 39,789] 6, 096, 728 
Wire rope and strand._.._.._.._.._.| 34,710] 11, 594, 081 30, 829] 10,319,192] 13,643] 4,845,673 
Woven-wire fencing and screen cloth.}| 13,258] 3, 815, 838 18, 356} 7, 481,477| 17,357} 6,983, 470 
All other___.._-.2.--2.--_--_.-.....| 35,564] 10, 116, 336 67,443) 18,513,762) 57,352] 15, 733, 926 

Nails and bolts (except railroad): 
Wire nails. .__-.-.....-.-.....-._-.-| 19,102] 2, 046, 774 25,754} 3,915,832] 19,662) 3,358, 447 
Horseshoe nails_____.._.__..____ 2, 080 676, 421) . 1, 025 368, 679 428 148, 924 
All other nails, including tacks and 

12) 6) (:\ rr 9,570| 2,013, 472 14,970} 3,714,788; 14,486] 4, 235, 526 
Bolts, nuts, rivets, and washers (ex- 

cept aircraft and railroad) _.._____. 31,622| 9, 216,175 48,323) 15, 487,672] 54,311] 16, 908, 269 
Castings and forgings: 
Horseshoes, mule shoes, and calks__- 1, 859 274, 969 897 178, 977 582 112, 854 
Tron and steel, including car wheels, 

tires, and axles_..................-| 121,396) 15, 202, 594 191, 292) 24,307,976) 116, 763] 19, 531, 742 

Total manufactures_-__._._..._.-|1, 943, 737/212, 175, 646]12, 947, 243/1390, 114, 4341/2, 104, 009 334, 698, 385 

Advanced manufactures: ~ 
House-heating boilers and radiators___.|....-.-- 527, 680)-.---...-.| 1,898, 479]....___- 854, 207 
Oil burners and parts_-_.-...--.------.|---------| 5,541, 272)_.-..__._} 115, 903, 984]_....--.} 3, 976, 851 
Tools: 
AX@S___.--2-------- fee 826, 970)-----.----| 1,379, 579|__-.__._..| 1, 445, 567 
Shovels, spades, scoops, and drain- 

age tools...-_.----------.-.---..--|--------- 844, 529)...-.-----| 1,404, 422)__.______ 822, 711 
Hammers and hatchets...__.....-.-|---------| 1, 033, 422}__-.......] 1, 665, 521]____.___- 1, 496, 997 
Saws, wood and metal cutting..._..|---------| 5, 260, 775}---_......|  _7,441,018]_.-...._.] 5, 837, 284 
All other tools. .....-...-.--...---..{---------| 34, 383, 214;..-__...-.| 57,877, 807)_-.____._| 42, 942, 880 

Totaladvanced manufactures..-.|.-_..-..-| 48, 417, 862 ---------~| 187, 570, 810)_._____._] 57, 376, 497 
a SSS SS SSS” hi Sa es apres 

1 Revised figure.
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| World production of steel in 1948 set a peacetime high and ranked 
third largest on record. The increase over 1947 was due to some 
extent to an increase in the United States output, but more important 
were the increases in European as well as Japanese production. 
German output nearly doubled in 1948 over the previous year and 
exceeded 6,000,000 tons. Luxembourg increased nearly a million 
tons, United Kingdom 2,000,000, and Belgium 1,000,000, and sub- 
stantial increases were reported from the smaller producing nations. 

The following table shows pig-iron production from records of the | 
Bureau of Mines and production of steel by most of the important 
producing nations as compiled by the American Iron and Steel | 
Institute. _ 

World production of pig iron (including ferro-alloys), by countries, 1942~-48, in : 
. metric tons ! 

[Compiled by Pauline Roberts] 

Country ! 1942 1943 1944 1945 1946 1947 1948 

Australia ?....-.-.---------| 1, 582, 641) 1, 421, 765] 1, 326, 308] 1, 185,648] 920, 829] 1, 161,479] 1, 254, 622 
Austria_......-.---.---.--.| 783,481, 965,000} 926,178} ° 101,549] 57, 8681 "278°505| ” 613, 209 
Belgium. .....----..-------| 1, 269, 450] 1, 630, 570| 718, 490| 734; 580] 2, 160; 830| 2,816,780] 3, 936, 909 
Brazil............-.-..-----| 213,619} ’ 247,680] 292,169] 259,909] "369, 254] ° 480,929] 539, 304 
Canada...-.-..-.-.--.-.---| 1, 981,309] 1, 773, 866| . 1, 836, 088] 1,774, 497| 1, 407, 285| 1,986,698| 2, 151, 439 
Chile...........--..-------- 4, 376 9, 256 5,948] ° 172,249] ” 365,345] 480, 638| (3) 
China 4.__....-.-...-.-----| 4,743,251] 1, 867,507| 2,121,574] 493/575} 31,000] 35,733] 5 47, 400 

. Czechoslovakia_.......--.--| 1,596,000] 1,704,000| 1, 584,000| 576,000}  961,.000| 1, 422, 466| 1, 660, 000 
Finland....-.--.-------.--- 28,886, 43,2771 100,303} 36,7981 77,088]  70,637| 6 75, 000 , 
France........-.........---| 8, 837, 621] 4, 920, 730] 2, 892, 694| 1, 197, 142] 3, 494” 258] 4,885,700] 6, 573, 000 | 
Germany __.._-..-.--------| 15, 441; 000] 15; 972, 000| 13, 370, 000(8 71 123 000/82; 083, 400| 82; 261, 200| 8 5, 680, 399 
Hungary.............-..--.|  420,470| 420, 620] # 396,260} ® 43, 700| 160,180} 299,460} 8 121, 000 
India......_..--...--------| 1, 859, 108] 1,776,941] 1, 453, 713] 1, 417, 309] 1, 466, 542] 1, 463, 112| 1, 456, 778 
Indochina, French. -.------ 1, 146 2, 922 1, 926}...-------]---------- (3) (3) 
Italy....................---| 974,262] 734,207] 279,057] 71, 355| 199,600] 384,000| 524, 600 
Japan_..........-...-...-..|] 4,423,700] 4,112,900! 2, 7947100] 980, 800] 217,400| 372,000| $32, 300 
Korea_........-.--.--...-..| 398,428] 543, 492| ° 567,856} 141,308} 5 10,000| 520,000) —(3) 

-.Luxembourg..-_.__-....---| 1, 689, 121| 2, 289,740} 1,348,096] 316, 477] 1,364, 400] 1,818, 160| 2, 626, 300 | 
Mexico 10__._.---_...--.--.| 123, 761| 126,325] ° 135,157] 218, 329| ' 282, 2431 7 235°620| 270, 391 
Netherlands......--..------| | 151,000] 94,000] 67,000} ~—«-.25,000|_-—«:186,800| 287,990] 442, 000 
Norway.--.....-......-.---| 110,838] 1447855} 123,745] 50,995] 135,410] 165,320] 202, 184 
Poland....-...-.-..--...-.-| 741,700] 741, 700| 690,900} 228,249! 725,736| 867,121| 1, 133, 000 
Rumania........-...-------| 161,014; 172,806} 140,736} 53,862/ 65,867| 89,924)” 80,000 
Saar__......-.--.--...-.--.-| 2, 161,000] 2, 302,000] 1, 629,000] (11) 234’ 562| 720,720] 1, 232, 000 
Spain..-.-....-.-.-.-......| 549,030] 697,318} "564,294; 488,414] 509,441] 517,180| 530, 253 
Sweden..--..----.-------.-| 771,190] 831,769] _888,219| 785,359] 719,336| 724,569] 754, 300 
Switzerland.--------.------ 12,400] 15,4001 ~—«-29, 400 += «2770! ~=—s:11,500| + —=5, 000 12; 000 
Turkey..-----------..---- 67,350| 55,250] «69, 795} «69, 524) 78,8861 99,027] —«:166, 467 
Union of South Africa......|  362,800| 486,800} 471,520! + 555,700| 560,000} 630,000] ‘651, 100 
U. 8. 8. B.5__..-..-.------| 4, 280, 000] 5, 500,000] 7, 210, 000} 8, 730, 000| 9, 780, 000/11, 200; 000| 12, 770, 000 
United Kingdom_._._-..--.| 7, 726,000] 7, 302, 250] 6, 844, 621| 7, 221, 474] 7, 885, 564| 7,909,543] 9,422, 848 
United States_.....---..-..| 55,316, 075| 56, 969, 248] 57, 059, 457/49, 855, 561/42, 023, 299/54, 558, 725| 56, 214, 008 
Yugoslavia.-.--------------|. — @) (3) (3) (°) (3) 163, 000 172, 000 

Total (estimate).....-|113, 900, 000/115, 900, 000]108, 000, 000179, 000, 000/78, 700, 000/98, 500, 000/112, 700, 000 

1 Pig iron is also produced in Belgian Congo, New Zealand, and Republic of the Philippines, but quantity 
produced is believed insufficient to affect estimate of world total. 

2 Data for fiseal year ended June 30 of year stated. 
3’ Data not available; estimate by author of chapter included in total. 
4 Figures for 1942-44 include Manchuria. Figures for Manchuria in 1945-48 are not available, but estimates 

are included in world total. 
5 Estimate. 
6 January, February, September—December inclusive, only. 
7 Excludes Russian Zone. 
8 Bizonal area. 
9 Data represents Trianon Hungary after October 1944. . 
10 Excluding ferro-alloy production, for which data are not yet-available., 
11 Included with Germany.
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World production of steel, by major producing countries, 1944-48, in net tons 

{American Iron and Steel Institute] 
TS Tetra Pr STs Pa SSS SSS Ss SSF sss SPSS . 

Country 1944 1945 1946 1947 1948 

Austria... --ee-|een eee 19, 155 206, 681 394, 298 714, 400 
Belgium......_......-....---. 701, 063 812,395 | 2,517,653 | 13, 179, 728 4,317, 709 
Canada__._...-_-_- ee 2, 930, 174 2, 803, 097 2, 293, 005 2, 901, 670 3, 158, 828 
Czechoslovakia.........-.-...---| 2,777,796 | 1,044,980 | 1,843,046 | 2.519, 858 2, 915, 600 

— France..22220 2222221] -3} 408,311 | 822077 | «4 858,938 | 6, 388, 225 7, 983, 959 
Germany.____..-_-.____---_-_--- 20, 191, 930 2321, 872 2 2, 962, 982 2 3, 299, 366 2 6, 126, 583 
Hungary. _...__--.--_-- eee 765, 878 141, 535 388, 891 657, 853 - 818, 300 
Italy__.22-2 eee 1, 137, 574 436, 511 1, 269, 850 1, 874, 000 2, 342, 498 
Japan... eee ---| = 3-7, 031, 572 1, 177, 256 _ 608,470 1, 040, 571 1, 889, 342 
Luxembourg... ......-.------- 1, 388, 898 291, 007 1, 426, 376 7 1, 888, 306 2, 703, 942 
Poland.._._.-.. 22 -_--- Lee. 755, 000 545, 670 1, 343, 704 1, 730, 611 2, 070, 160 
Saar... 222 -eeee 1, 974, 220 |--- --.._ ._--. 320, 769 776, 019 1, 345, 908 
Spain_-. 22-2 ee 545, 935 617, 308 655, 868 581, 1382 590, 256 
Sw: den_-. 2.22 ee 1,319, 936 1, 326, 560 1, 334, 885 1,310, 635 1, 384, 489 
U.S. 8. Ri. ee 15, 400, 000 19, 800, 000 20,000, 000 | 1! 22, 090, 000 22, 200, 000 
United Kingdom_-..._._-.-.22--- 13, 599, 264 13, 248, 328 14, 219, 520 14, 246, 400 16, 662, 240 
United States. _.....22- 222 oe. 89, 641, 600 79, 701, 648 66, 602, 724 84, 894, 071 88, 640, 470 

Total 17 countries.........| 163,569,151 | 124,274,399 | 122, 853, 362 | 1 149, 623, 738 | 4 165, 864, 624 

~ ia : 

1 Revised figure. 
2? American. British, and French Zones. 
3 Includes Korea and Manchuria. 
4 Author’s note: Total world production was about 170,200,000 tons. This included the following out- 

puts, as reported by the United Nations, in thousands of net tons: Australia 1,360; Brazil 508; India 1,346; 
Mexico 296; Turkey 109; and Union of South Africa 660. China produced a small unreported quantity. 

Belgium.—At the beginning of 1948 Belgium had a total of 38 
furnaces in blast.’ 

| A strike of Belgian iron and steel workers during June 1948 reduced | 
output of pig iron and steel sharply. Production of pig iron (including 
ferro-alloys) totaled only 231,000 metric tons in June compared with 
320,000 tons in May. Steel ingots and castings decreased from 
306,000 tons to 231,000 tons and rolled products from 260,000 tons to 
204,000 tons during June. South America continued to be the most 
important foreign customer for Belgian steel products. However, 
financial problems restricted shipments; Argentina has large orders 
with the Belgian iron and steel industry, but reserves of Belgian 
francs in Argentina were low. Consequently, the fulfilment of orders 
will depend, to a large extent, on whether a new trade agreement can 
be concluded by the two countries.* | 
France.—A new company, Sollac, formed by eight French steel 

concerns, opened negotiations late in 1948 to purchase steel rolling- 
mill equipment in the United States worth $50,000,000, using ECA 
funds. ‘The mills were planned to be erected at Hayange and Edange. | 
Included were a blooming mill, a 10-stand, hot-strip mill, a 5-stand 
cold mill, and a 3-stand, tandem, cold-strip mill. 
Germany.—The Governments of the United States, United King- 

dom, and France have drawn up a statute establishing an international 
authority to control the Ruhr. This statute will be effective after 
ratification by these countries and the three Benelux countries. It 
will have power to allocate coal, coke, and steel from the Ruhr for 
German consumption and the export markets. 

3 Metal Bulletin (London), No. 3260, Jan. 23, 1948, p. 12. 
4 Tron & Coal Trades Review, vol. 107, No. 4197, Aug. 20, 1948, p. 430. 
§’ Metal Bulletin (London), No. 3354, December 1948, p. 19.
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The steel-production rate in Germany at the close of 1948 was 
approximately 600,000 metric tons per month. 

Poland.—Late in 1948 Poland announced a 6-year plan to begin in 
1950 with a goal of doubling its prewar steel production. 

Southern Rhodesia.—The first iron and steel plant in Southern 
Rhodesia was opened officially in April 1948 to produce pig iron and 
in June poured the first ingots from an open-hearth furnace. The 
plant, known as the Riscom Works (Rhodesian Iron and Steel Com- 
mission), is at Que Que, the geographic center of Southern Rhodesia. 
The blast furnace is small, having a daily capacity of only 75 tons; 
it is using iron ore produced from an open-pit mine at Que Que and 
coke which must be hauled 370 miles from Wankie. The iron ore 
used is a banded hematite said to be unusually low in silica. 
Sweden.—The market for Swedish iron and steel attained a record 

high during 1948. Requirements during much of 1948 averaged 
120,000 tons per month—5S0 percent higher than during the previous 
period and 33 percent more than the average for the previous 10-year 
period. A large domestic demand restricted exports greatly, but 
the steel industry expected that exports to European markets would 
increase on a barter basis. A shortage of charcoal and scrap in 1948 
restricted production somewhat, and a switch from charcoal to coke 
as a fuel was progressing as rapidly as possible.® | 

| Switzerland.—The only blast furnace in Switzerland, at Choindez, 
was blown in after having been idle for several years. The furnace 
was constructed in 1846. : 

U.S.S.R.—The Chelyabinsk Iron and Steel Works, under construc-_ . 
tion in the Urals during World War II, is reported already to have 
reached the production goal of the postwar 5-year plan, which ends 
in 1950. The plant produces electric steel and is said to be working 
on orders for ball-bearing steel. The second section of its power 
station began functioning recently, and the third was scheduled to 
begin operation in May. A new battery of coke ovens was scheduled 
for operation in future, and plans were being made for constructing _ 
an open-hearth furnace.’ 

Under the present 5-year plan Russia has a steel production goal | 
of 25,400,000 tons in 1950. . | 

United Kingdom.—The steel industry in the United Kingdom has 
not yet been nationalized, but a bill to bring the industry under 
public ownership was introduced in 1948. The bill covers iron 
mining, pig-iron smelting, steel production, and hot rolling. 

| Preliminary construction work was begun late in 1948 to construct 
a new steel plant at Margram, Wales, to be completed in 1951. The 
cost of the plant is estimated at the equivalent of $240,000,000; 
it will have a weekly capacity of 20,000 tons of pig iron and 15,000 
tons of steel.’ 

6 Mining Journal (London), vol. 221, No. 5903, Oct. 9, 1948, p. 740. 
7 The Metal Bulletin (London), No. 3290, May 11, 1948, p. 10. 
8 Mining World, vol. 10, No. 13, Dec. 1948, p. 31. 

883326—50——44 a :
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GENERAL SUMMARY | 

RECORD peacetime production of steel ingots and castings in | 
A 1948 resulted in a 5-percent increase in the use of ferrous mate- 

S| rials (scrap and pig iron) over 1947 to establish an all-time 
record. In spite of this consumption rate, purchased iron- and steel- 
scrap stocks were 60-percent higher on December 31 than at the 
beginning of the year, equivalent to a 55-day supply at the 1948 
average daily consumption rate of 88,919 short tons. Consumption 
of purchased scrap in 1948 established a new record; home-scrap 
consumption (representing 26-percent of the total melt) was the 
largest since 1944. Pig-iron consumption during 1948 showed a 
3-percent increase over 1947 and reached a peacetime high. Work 
stoppages in coal mines occurred during March 15 through April 25, 
1948, resulting in curtailment of the use of ferrous materials and loss 
of approximately 1,000,000 tons in steel production during April. 
During July there was a work stoppage for 9 days at the captive 
mines, but this did not curtail steel production to a large extent. 

The proportions of scrap and pig iron used in 1948 were virtually 
unchanged from the previous year. The steel-furnace melt comprised 
48 percent scrap and 52 percent pig iron during 1948, compared with | 
47 percent scrap and 53 percent pig iron during 1947. The charge 
of scrap and pig iron used in iron foundries (mainly cupola furnaces) 
comprised 67 percent scrap and 33 percent pig iron, compared with 
64 and 36 percent, respectively, in 1947. 

The continued increase in the use of purchased scrap during the 
year was effected by a record-breaking monthly consumption (March) 
and a record monthly average use of 2,700,000 short tons for the year. 
October and November were the peak steel-producing months, 
although less purchased scrap was used than in March; 23 percent 
of the total charge in steel-making furnaces for these months was 
purchased scrap, compared with 24 percent in March. 

682 .
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Salient statistics of ferrous scrap and pig iron in the United States, 1947-48 

er 

eee 

Percent 
1947 1948 of change 

(short tons) | (short tons) from 1947 

Stocks, December 31: Ferrous scrap and pig iron at consumers’ | | 

plants: 
. 

Home scrap...----------------------------------- 2-2-2222 1, 400, 719 1, 598, 673 -+-14 

Purchased scrap. .-------------------------------------------- 3, 030, 221 4, 859, 463 +60 

_ Pig iron.....-------------------------------------------------- 988, 435 1, 606, 160 +62 

Total ....--eccecccecececeeccecececceeeeeeeeeeee------------| 5,419,375 | 8, 064, 296 449 | 

Consumption: Ferrous scrap and pig iron charged to— 

Steel furnaces: ! 
Home scrap---_-..---------------------------------------- 23, 993, 919 24, 689, 529 -+3 

Purchased scrap.._.--..----------------------------------| 20, 791, 449 22, 890, 571 +10 

Pig iron...-.------------------------------------2 00000077 50, 177, 381 52, 177, 785 +-4 

Total__.....----------------------------------+--------- 94, 962, 749 99, 757, 885 +-5 

Iron furnaces:? __ 
Home scrap.-..------------------------------------------- 7, 509, 888 7, 656, 258 +2 

Purchased scrap-..-----.---------------------------------- 7, 055, 910 8, 129, 363 +15 = 

Pig iron...-.--------------------------------+-------------- . 8, 112, 301 7, 848, 524 —3 . 

Total... ----ececeeeeneccee cence eeceeeeeeeeeeneeee------| 22,678,099 | 28, 634, 145 +4 

Miscellaneous uses 3 and ferro-alloy production: 
Home scrap-.-.-------------------------------------------- 75, 135 73, 856 —2 

Purchased scrap. ----------------------------------------- 1, 438, 060 1, 524, 298 +6 

Pig iron_.....--------------------------------------------- 1, 073 95 —91 

Total. .....-------------eeeneeeeeeeeennnneeeeeeeee------| 1, 514, 268 1, 598, 249 “+46 

All uses: 
Home serap.-.-.---------------------------------------2--- 31, 578, 942 32, 419, 643 +3 

Purchased scrap-.--.---------------+---------------------- 29, 285, 419 32, 544, 232 +11 

Total ferrous scrap_-..----.----------------------------- 60, 864, 361 64, 963, 875 +7 

Pig iron.......--------------------------------+------------ 58, 290, 755 60, 026, 404 +3 

Grand total.......----------ee-eeeeeeeeeeee-------------| 119,155,116 | 124, 990, 279 AB 

Imports of scrap (including tin plate scrap):..--------------------- 70, 683 461, 086 +552 

Exports of scrap: 
Tron and steel_._.--.-..--------------------------------------- 164, 276 205, 321 +25 

Tin plate, waste-waste, circles, strips, cobbles, ete._..----.---- 429, 805 36, 704 +23 

Average prices per gross ton: 
crap: 

No. 1 Heavy-Melting, Pittsburgh 5.-....----------------- $37.13 $41.36 +11 

No. 1 Cast Cupola, Chicago 5___..------------------------ $47. 12 $70. 48 +50 

For export...._.---.-------------------------------------- $56. 57 $57. 92 +2 

. Pig iron, f. 0. b. Valley furnaces: 5 
Basic. __.________.-------------+------------- ee ene nee $33. 85 $41. 62 +23 

No. 2 Foundry..-.-..---.--------------------------------- $34. 35 $42.12 +23 

ee 
LE 

ee 

1 Includes open-hearth, Bessemer, and electric furnaces. 

2 Includes cupola, air, Brackelsberg, puddling, crucible, and blast furnaces; also direct castings. 

3 Includes rerolling, reforging, copper precipitation, nonferrous, and chemical uses. 

4 Revised figure. 
$Tron Age. 

During November, the Secretary of Commerce appointed a Scrap 

Drive Committee to assist the Office of Industry Cooperation in its 

efforts to increase the flow of ferrous scrap from industry, farms, and 

auto-wrecking yards to mills and foundries through a Nation-wide 

industrial iron- and steel-scrap drive. The committee was composed 

of leading trade-association executives representing industries that 

are potential sources of large quantities of obsolete iron and steel 

machinery and equipment. Unlike wartime scrap drives, this iron 

and steel drive did not extend to the Nation’s households. Emphasis 

was placed on high-grade heavy scrap in the form of heavy pieces, 

such as obsolete industrial equipment, old tractors and plows, and 

junked automobiles.
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An Industry-Government Scrap Mission to Germany, headed by 
John L. Haynes, Department of Commerce, made a study in Ger- 
many of potential scrap supplies there from December 30, 1947, 

: to February 26, 1948, and recommended that “the collection, 
_ processing, and export of this material should be pursued under 

Military Government directives.” This mission found that by far 
the largest scrap supply in Germany and the most difficult to 
assess In quantitative terms is rubble scrap. Estimates, not made 
by the mission but included in its report, placed rubble scrap at 
3,000,000 to 10,000,000 tons, of which the most readily accessible 
portion is railway, bridge, and industrial type. The gathering of 
rubble scrap, however, was considered extremely difficult because of 
the problems involved in identifying or locating owners and then 
inducing them to sell, owing to the fact that the returns paid in 
reichsmarks had very little value. The mission also reported that | 
dealers’ yards contained large tonnages of unprepared scrap, but they 

, were unable to prepare and ship more than 50,000 to 70,000 tons per 
: month, because of currency and price problems, and inadequacy or 

bad state of repair of dealers’ equipment. 
Robert W. Wolcott, president, Lukens Steel Co., at the request of 

the Secretary of Commerce studied the German scrap market from 
June 29 to July 29, 1948, and upon his return said “there was enough 
scrap in Germany to support an extensive export program as well as | : to supply the needs of the German steel industry.”’ He stated further 
that “‘a lack of understanding between the American and British Mili- 
tary Governors on several important points is one retardant to the 
immediate exportation of scrap from Germany.” These points were 
the proper percentages of scrap that should go to the United States, | | consideration of future allocations, the definition of booty scrap, and 
the proper prices for scrap export sales. Upon settlement of these 
points there could be a substantial flow of scrap from Germany to the 
United States. Plans made to establish a private corporation under 
Government sponsorship to serve as a single buying agency for Ger- 

, man scrap were abandoned in November. 
Imports of iron and steel scrap in 1948 totaled 415,072 short tons, 

of which 179,725 short tons originated in Germany. | 

CONSUMPTION 
A continued large use of scrap as compared with that of pig iron 

was noticeable in the New England, Southwestern, and Pacific Coast 
districts in 1948. These districts together, as in 1947 , used 7 percent 
of the total scrap consumed in the United States but only 2 percent 
of the pig iron. The average ratio of scrap to pig iron in these three 
districts was 3.8:1, whereas for the United States at large it was 1.1:1. 

Open-hearth furnaces are by far the largest consumers of ferrous 
scrap and pig iron. The proportions of the total scrap and pig-iron 
supply used in open-hearth furnaces have remained relatively constant, 
although considerably less purchased scrap was used in 1948 than 
previously; open-hearth consumption accounted for 63 percent of the 
total scrap in 1948, 65 percent in 1947, and 66 percent in 1946; 68 
percent of the home scrap in 1948 and 69 percent in both 1947 and 
1946; and 57 percent of the purchased scrap in 1948, 60 percent in 
1947, and 61 percent in 1946. Pig-iron consumption in open hearths
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accounted for 79 percent of the total pig iron consumed in 1948 and 
78 percent in 1947. 

Cupola-furnace consumption in 1948 was as follows: Home scrap, 
16 percent of the total, compared with 17 percent in both 1947 and 
1946; purchased scrap, 19 percent compared with 18 percent in both 
1947 and 1946; pig iron, 9 percent in both 1948 and 1947 compared 
with 10 percent in 1946. 

Bessemer converters consumed 8 percent of the pig iron for the past 
3 years compared with 9 percent in 1945 and 1944, and 0.4 percent of 
the scrap in both 1948 and 1947 compared with 0.5 percent in 1946. 

Electric furnaces consumed 10 percent of the total scrap compared 
with 9 percent in 1947 and 7 percent in 1946, and 0.2 percent of the _ 
pig iron in both 1948 and 1947 compared with 0.3 percent in 1946. 
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FieurE 1.—Consumption of purchased scrap and output cf pig iron and steel in the United States, 1905- 
; 48. Figures on consumption of purchased scrap for 1905-32 are from State of Minnesota vs. Oliver Iron 

Mining Co., et al., Exhibits, vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 
1935-48 are based on Bureau of Mines reports. Data on output of steel are as given by the American Iron 
and Steel Institute. 

Ferrous scrap and pig iron consumed in the United States and percent of total 
derived from home scrap, purchased scrap, and pig iron, 1947-48, by districts 

a nnn 
1947 1948 

Percent of total used Percent of total used 

Sot ring Total used District (short Scrap Tote Scrap 

tons) |-~—7~——7— | Pig tons) SYSOP 8 
Pur- iron Pur- iron 

Home chased Total Home chased Total 

New England........| 1,373,904 | 33.5 | 40.9] 74.4] 25.6 | 1,434,132] 30.9] 45.2] 76.1] 23.9 
Middle Atlantic !____| 39,294,390 | 25.7| 22.0] 47.7 | 52.3 | 40,957,933 | 25.8] 23.0] 48.8] 51.2 
Southeastern !_....___| 14,915,694 | 24.4] 20.5] 44.9] 55.1 | 16,467,121 | 24.0] 21.0] 45.0] 55.0 
Southwestern........| 872,660) 24.5] 61.1] 85.6] 14.4] 1,045,483] 22.4] 54.9] 77.3] 22.7 
North Central !_.____| 56,455,556 | 27.5| 25.3 | 52.8 | 47.2 | 58,760,287 | 26.7] 27.1 | 53.8} 46.2 
Rocky Mountain.__.| 2,778,329 | 27.5] 17.9 | 45.41 54.6 | 2,921,947 | 25.8] 20.0] 458] 54.2 
Pacific Coast !__.....| 3,049,266 | 220] 56.6} 78.6] 21.4] 3,403,426 | 22.6] 58.4 | 81.0] 19.0 
Undistributed !..___-_ 415,317 | 42.0 5.9 | 47.9 | 52.12 |__.-_.-_____]___-_--]-------|-------]------ 

Total__...-..-_|119, 155,116 | 26. | 24.6] 51.1 | 48.9 |124,990,279 | 25.9 | 261] 52.0] 48.0 
ener cA OC EP ECSTATIC ST 

1 In 1947, some scrap and pig iron consumed in the Middle Atlantic, Southeastern, North Central, and 
Pacific Coast distriets—(not separable)—are included with ‘‘Undistributed.”’
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Proportion of home and purchased scrap and pig iron used in furnace charges 
in the United States, 1947-48, in percent 

SSSA SS SS SSS SSS Sy Ase rssh 

1947 1948 

Type of furnace Scrap Serap . . -__ OF Pig mmm PI 
; Pur- iron Pur- 1ron 

Home chased Total Home chased Total 

Open-hearth.........-___.-_.-.-.----] 25.7 20. 7 46.4 53.6 25.1 21.1 46. 2 ' 538.8 
Bessemer.._....._._..--------------- 4.3 1.2 5.5 94.5 3.9 Ll 5.0 95. 0 
Electric. .......---.__-_---.--_----.--] 33.4 59. 2 97.6 2.4 34.9 63. 2 98. 1 1.9 
Cupola..._.-..-..-------------------| 32.8] 33.2] 66.0} 340! 31.8] 36.71 685 31.5 
Air to. 222-2 -------------------| 50.3 | 25.7] 76.0} 240] 50.51 28.51 79.0 21.0 
Crucible_....-.--...-----------------| 241] 392] 63.3] 36.7! 25.0/ 318] 56.8 43.2 
Puddling-._.-......_-...--.-2.-----.|..---.--]| 18.2] 18.2] 81.8 Li} 23.2] 243 75.7 
Blast.._..-...--.--------------------] 52.0] 48.0] 100.0 |_--..._.| 49.5] 50.5! 100.0 |........ 

a ce ee ee ee 
1Includes data for 2 Brackelsberg furnaces. 

Consumption of ferrous scrap and pig iron in the United States, 1947-48, by type 
of furnace, in short tons 

, SA ara rs ss te sh Sey ss ss svunhsseeaeshassusnssussnnsnveensasnsuncsocsunsemae 

| Active Scrap | 
Type of furnace or equipment plants. |---| Pig iron 

reporting ! Home Purchased Total 

1947 

Open-hearth._......--.------.-2--- 127 | 21,727,939 | 17,560,105 | 39,288,044 | 45, 388, 462 | Bessemer.._......-.-. ---------------- 30 212, 702 60, 261 272, 963 4, 711, 581 Electric. ..._........--------------- 320 | 2,053,278 | 3,171,083] 5,224, 361 127, 338 | Cupola... 2---------2nee22eenneeeno- 2, 495 5,240,692 | 5,316,947 | 10,557,639 | 5, 438, 727 | 
—-Brackeisberg ccc 2 } 867, 170 442,934 | 1,310, 104 413, 900 

Crucible._........ 2222-22-22 15 864 1, 401 2, 265 1, 312 Puddling._.....-... 2222-22 eee 3 |e 3, 691 3, 691 16, 573 Blast.............---0----------- ee 71} 1,401,162} 1,290,937} 2,692,099 |.__.....___. 
Direct castings... 33 |-------.--.--|-------------|-----.----.--| 2, 241, 789 
Ferro-alloy..__...._._..-----__--..-___. 19 9, 058 307, 916 316, 974 |--- Miscellaneous. ....._.....-----------_- 128 66,077 | 1,130,144] 1, 196,221 1, 073 

Total_......--..------------- 8,365 | 31, 578, 942 | 29,285,419 | 60,864,361 | 58,290, 755 

1948 

Open-hearth__..__...-.....--------- 126 | 22,107,617 | 18,515,580 | 40,623,147 | 47, 267, 334 
Bessemer_....-...--..----------- eee 30 197, 890 53, 560 251, 450 4, 778, 137 Electric... 2.222222 eo 320 | 2,384,022 | 4,321,481 | 6, 705, 503 132, 314 Cupola... -------20---22222enen2o-- 2, 453 5,323,049 | 6,143,958 | 11,467,007 | 5, 280, 957 

if. __------ eee 2 Brackelsbore eit 882490 498,485 | 1,380, 975 368, 003 
Crucible._....-.-..-- 222288 12 585 744 1, 329 1,013 Puddling _..._..-_2 2-2 3 224 4, 578 4, 802 14, 979 Blast_...--.-. 2-22 eee 74 | 1,449,910 | 1,481,598 | 2,931,508 |.......’ 
Direct castings_...-._.-----.---._.2__ 34 |___-_--_--_.-|-------------]-----.-------] 2, 188, 572 Ferro-alloy___..-..-.-.-.----.--------- 18 9, 818 342, 108 351, 926 |_...--..___. Miscellaneous. _._.__...-...-_--__-_-_- 120 64,038 | 1,182,190 | 1,246, 228 95 

Total._.........-.-.-------_-_- 3,314 | 32,419,643 | 32,544,232 | 64,963,875 | 60, 026, 404 
nnn LL ACLS eR senescence 

1 Where 2 or more separate departments, such as blast furnace, open hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 

CONSUMPTION BY DISTRICTS AND STATES 

During 1948 iron and steel scrap and pig iron were used in all 48 
States and the District of Columbia; none was used in Alaska. As in 
1947, the largest consuming districts were the North Central, Middle 
Atlantic, and Southeastern. All districts increased over 1947 in total 
scrap; pig iron increased in all districts except New England and the 
Pacific Coast. The States having the largest consumption of scrap,
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with the percentage consumed, were: Pennsylvania 24, Ohio 18, | 

Illinois 10, Indiana 9, Michigan-Wisconsin 8, New York 5, Alabama 4, 

Maryland 3, and California 3. This order is unchanged from 1947. 

Consumption of ferrous scrap and pig iron in the United States, 1944-48, by | 

| districts 

ere 

eee 

Scrap 

—_——_———- ———>—aa Pig iron 

Home Purchased Total . 

ate Change Change Change Change 

District and year > from from from from 

enet pre- pre- pre- ore 
Short tons! vious |Short tons | vious |Short tons| vious |Short tons | vious 

‘ year year year year 

(per- (per- (per- (per- 
cent) cent) cent) cent) 

New England: 
1944_....---- 255 396, 205, —15.3 472,742, —12.2 868, 947; —13.6 359, 929; 12.8 

1945..-.-.---- 248 358, 866 —9.4 451, 237 ~-4.5 810, 103 —6.8 354, 511 —1.5 

1946_..-..---- 240 392, 656 +-9.4 477, 788 +5. 9 870, 444 +7.4 296,970| 16.2 

1947_....-.--- 245 460,062} -+17.2 561, 545| +17.5| 1,021,607; -+17.4 352, 297} +18. 6 

1948_.-....--- 241 442, 821 —3.7 648,418; -+15.5} 1,091, 239 +6.8 342, 893 —2.7 

Middle Atlantic: 
1944__......-- 880| 12, 395, 373 +.8) 7,907, 164 —4, 2) 20, 303, 037 —~1. 2) 22, 409, 490 —1.8 

1945_...-..--- 858| 10, 401, 507} —16.1| 7, 434, 229 —6. 0} 17, 835, 736} —12.2) 18,977,463) —15.3 

1946_....----- 818| 8,319,887} —20.0) 6, 614, 440 —11.0) 14, 934,327; —16.3) 15,615,006] —17.7 

1947 2_. ~~~ 807| 10, 100,971| +21.4) 8, 626, 526 +30. 4| 18, 727,497) -+25.4| 20, 566,893) -+31.7 

1948......---- 792| 10, 564, 402 +4.6| 9,403,012} -+9.0| 19, 967, 414 +6. 6} 20, 990, 519 +2.1 

Southeastern: 
1944._...._-_- 501| 3, 861, 555 +-.1| 2,763,586 -+8.8! 6,625,141) -+3.6) 8,396,796) -F1.8 

1945_...-.---- 485| 3,474,945} —10.0| 2,731, 033 —1.2| 6,205, 978 —6.3! 7,460,292} —11.2 

1946.00 | 476| «3, 144,778] —9.5| 2,547,664 —6.7) 5,692,442; —8.3] 6,612,070) —11.4 

1947 2.2... 469| 3,639,590) -+15.7| 3,059,105) -+-20.1} 6,698,695} +-17.7) 8, 216,999| —-+-24.3 

1948_...-..--- 471| 3,946,494) +8.4| 3,457,482) +18.0) 7,403,926) 10.5) 9, 063,195} -+10.3 

Southwestern: 
1944.........- 134 193,181); -+36.1 356,371) —21.6 549, 552 ~—7.9 158, 884) +471.3 

1945..-_..--.- 131 204,882} -+6.1 378, 618 +6. 2 583,500} -+6.2 182,441; +14.8 

1946....-...-- 121 139,038] —32.1 402,683; -+6.4 541, 721 —7.2 59, 758] —67.2 

1947_.......-- 123 214, 063; -+54.0 532, 740} +32.3 746, 803} -+37.9 125, 857| +110. 6 

1948_.__...__- 120 233,904; +9.3 573,557| -+7.7 807,461| +8.1 237,972; -+89.1 ” 

North Central: 
1944..._____._| 1,426] 17, 284, 440|..._..-- 12, 281, 465 —3. 2) 29, 565, 905 —1.3| 27, 903, 417 -+1.1 

1945_..__.....| 1,380] 15, 237,692} 11.8 12, 352, 904 +. 6} 27, 590, 596 —6.7| 24,633,439) -—11.7 

1946__.___.___| 1,357) 18, 053, 967 —14,3} 11,515, 917 —6.8| 24, 569,884; —~10.9! 21,169,706} —14.1 

19472._....___.] 1,356] 15, 553, 560 +-19.1} 14, 258,421) +23. 8] 29, 811,981; +21. 3| 26, 643, 575]. -+-25.9 

1948....._.._.| 1,340} 15, 708, 820 +1.0) 15,891,047} +11.5) 31, 599, 867 +6. 0} 27,160,420, -+1.9 

Rocky Moun- 
tain: 

1944__...____- 92 598, 494) +31.2 691, 503| -+21.3| 1,289,997) +25.7| 1,083, 002} -+50.0 

1945_......--- 91 612,360) +2.3 592,431} —14.3] 1,204,791 —6.6| 1,067,660 —1.4 

1946__........ 90 496, 260; —19.0 428,171, —27.7 924,431) —23.3 764,037; —28.4 

1947_......... 88 764, 317| +54.0 498, 052| +16.3] 1, 262,369) -+36.6) 1,515, 960} -+98.4 

1948__-.-_._-- 85 753, 167 —1.5 583,453} -+17.1| 1,336, 620 +5.9| 1,585,327, -+4.6 

Pacifie Coast: 
1944_.._._ 2... 324 696,601| +27.8} 1,450,021 —7.9| 2,146, 622 +1.3 640,103) +32.1 

1945__....--. 300 670, 452 —3.8! 1,289,929; 11.0) 1,960, 381 —8.7 511,371} —20.1 

1946__..-.--2. 279 587,577| —12.4| 1,368, 285 +5.7} 1,950, 862 —.5 554, 083 +8. 4 

1947 2________ 270 671, 750| +14.3| 1,724,540) +26.5} 2,396,290) +22.8 652,976] -+17.8 

1948__....__.. 265 770,035} -+14.6] 1,987,313 +15.2) 2,757,348) -+15.1 646, 078 —1.1 

Undistributed:? 
1947__.......- 7 174, 629] --.----- 24, 490). ------- 199, 119].___..-- 216, 198}-.------ 

United States: 
a 

1944...__.._..| 3,612] 35, 426, 349 +1. 1] 25, 922, 852 —2. 6} 61, 349, 201 —.5) 60, 951, 621 +1.1 

1945...._......| 3,493] 30,960, 704; —12.6 25, 230, 381 —2. 7) 56,191, 085 —8.4| 53,187,177| —12.7 

1946..._.._.._| 3,381] 26,134,163} —15.6 23, 349, 948 —7.5} 49,484,111] —11.9} 45, 071, 630| —15.3 

1947_.._......| 3,365] 31,578,942) +20. 8| 29, 285,419 +25. 4| 60, 864,361; 23.0 58, 290, 755} +29.3 

1948.......__.| 3,314) 32, 419, 643 +2.7 | 32, 544,232) +11.1) 64, 963, 875 +6. 7| 60,026,404, +3.0 

a 

1 Where 2 or more separate departments, such as blast furnace, open-hearth, foundry, etc., are situated 

at the same place and are operated by 1 establishment, each department is counted as 1 plant. 

2 In 1947, some scrap and pig iron consumed in Middle Atlantic, Southeastern, North Central, and Pacific 

Coast districts—not separable—are included with ‘“ondistributed.”’
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Consumption of ferrous scrap and pig iron in the United States in 1948, by States 
| and districts 

a a a 

Scrap Pig iron 
et rere enemy 

Active Home Purchased Total 
State and district Pents TT | ee Per- 
pe ing ! Per- Per- Per- Short | cent 

Short | cent| Short | cent} Short | cent | tons of tons of tons of tons of total 
; total total total 

Connecticut. --.----.-- 64; 144,712; 0.5} 191,055) 0.6] 335, 767| 0.5 73,173| 0.1 
Maine. __-._.----------- 19 18,101). 14,816] (3) 32,917; 1 14, 882} (2) 

~ Massachusetts. -.-.----- 113) 215,584). 7/ 349,705] 1.1] 565,280] 9] = a9 4531 4 New Hampshire-_-_-- ._-- 18 12, 843] (2) 16, 638 1 29,481; (2) 4,178} (2) . 
Rhode Island_--_---.-.- 12 42,413] wd 60,468}  .2/ 102,881} 2 23, 520| ° 4 
Vermont-__..------------ 15 9, 168] 7(2)% 15, 736} (2) 24,904) (2) 7,687| (2) 

Total New England..| __241| 442,821) 1.4) 648,418] __2.0| _1, 091, 239 _1.7| 342, 80316 
Delaware. ___....--.---- 9 | 
New Jersey._---.------- 106 \ 390,757; 1.2 659,919} 2.0) 1,050,676] 1.6 374, 384 .6 

New York. _------------ 209) 1, 538, 953) 4.8) 1,518,720] 4.7) 3,057,673] 4.7) 2,948,785] 4.9 
Pennsylvania. _._..---- 468] 8, 634, 692) 26.6! 7,224,373] 29.21 15,859,065] 24.4 17, 667, 350| 29.5 

Total Middle Atlantic.|_ 792) 10, 564, 402/32. 6] 9, 403,012] 28.9] 19,967, 414! 30.7 20, 990, 519] 35.0 
Alabama. -—--.---..----- 90} 1, 472,196] 4.5 973, 850} 3.0] 2, 446, 046| 3.8/3. 500,614 5 8 
District of Columbia___- 3 3, 500, 614) 5.8 
Kentucky... .----.----- 27/7 1, 654,820] 5.1) 1,127,416) 3.5] 2,782,236] 4.31 3, 640,266 6.1 
Maryland... ----------- 30 

orida......----------- 17 a 
Georgia... 2220220022 62 \ 57,803} 2} 160,651) =. 5] 218,454) 3} 8,565] 
Mississippi. - ----------- il 1,963} (2) 2,154} (2) 4,117] (2) 2,271) (2) 
North Carolina-.__--.-- 50 17,593} 41 26,227; 11 43,820) 1 20, 482] (2) 
Fouth Carolina. -.---.- 21/10, 943) @) 20, 765] (2) 31, 708} (2) 9, 404] (2) ennessee.._-.--------- Virginia 63|} 252, 960] 8] 364,547] 1.1 617,507] 1.0] 265, 838| «5 
West Virginia_..-.------ 32 478, 216] 1.5 781,822} 2.4) 1, 260,038) 1.9] 1,585,755) 2.6 . 

Total Southeastern...| ___471|_3, 946, 494)" 12. 2|"3, 457, 432) _10.6| _7, 403, 926] _11.4| 9, 063, 195| is-1 
Arkansas. _.....--.----- 11 S| SS 

Louisiana___---..------- 26 31,274, 1 99,4431 .31 130,717] 2 2 
| Oklahoma. -___.--------- a 7,025} (2) 

Texas.-_---------------- 66 202, 630 6 474,114, 1.5 676, 744] 1.0 230, 947 4 
Total Southwestern_- 120) ___ 283,904). 7|_ 573, 557 1.81 807,461! 1.21 937, 9721 4 

Ilinois....----.---------| 245" 2, 929, 099)" 9.1” 3, 780, 374" 11. 6| 6, 709, 473| 10.3| 4, 800, 607/> So 
Indiana__-.-.----------- 152) 3, 703, 313} 11.4) 2,410,939) 7.4} 6,114,252] 9.41 7,075,885! 11:8 
loWa.---------------7-77 at 188,205) = .6/ = -292,370_ =. 9} 480,575) 7 91,291] 14 

ansaS_-...--.--------- 

Nebraska_-------------- 5 \ 41,488) 0.1 83,049; 3) = 124, 5387/2 24,410) (2) ‘chive 277777 8 

ye ween eee 135 \ 2, 634, 885) 8.1] 2, 550, 239} 7.8) 5,185,124} 8.01 2,979,5981 5.0 
Minnesota...----------- 71} 237,829 7/307, 429) ofS 545,258] 8] asp ago] gg 
Missouri... .------------ 67/191, 282.6} 720,263} «2.21 = 911,495] 1.41 3g’ eal 1] 
North Dakota.._..-_._- 3 1.2811 (2 ; ’ 
South Dakota___-...--- 2 () 1,101) (2) 2, 382| (2) 235] (2) 
Ohio... ---..------------ 373] 5, 781,488] 17.8] 5,745,283] 17.7] 11,526,771] 17.8 11, 633, 581 19.4. 

Total North Central..| 1,340} 15, 708, 820 48. 4| 15, 891,047} 48. 8| 31, 599, 867| 48. 6| 27,160, 4201 45.5 
Arizona...--.----..----- 10). ©). eS SS SS 
Nevada__..------------- 3 4,680] (2) 80,673} 2 85,353) 1 1 9 
New Mexico..---------- 4 ( » 251) (?) 

Utah salt 740,962] 2.3] 476,958] 1.5) 1,217,920 1.91 1,599, 4371 2.6 
Idaho_..--.------------- 6 1,096] (2) 5, 666] (2) 6,762] (2) 315| (2) 
Montana. ...---------.- 9 6,427] (2) 20,148] 44 26,575} 1 320] (2) 
Wyoming. -------------- 2 2| (2) a) 10] @) 4 (2) 

Total Rocky Moun- a rr re 
tain__..-.--- eee 85)__ 753,167] —2.3)_——583, 453] 1-8] «1,336,620 2.1] 1,585,3971 2.6 

Guliforia..-..---------- 161 656, 228) 2.0)" 1,488, 214) 4.6) 2, 144, 442|__3.3| 695, 200/17 
regon._-.--..---------- 

Washington. _ oo 60 \ 113,807; .4| 499,099) 1.5 612,906} 1.0 20, 49} (2) 

Total Pacific Coast___ 265] 770,035} 2.4) 1, 987,313} 6.1| 2, 757,348] 4.3) 646,078 Ld 
Total United States: 5 | ~ " a 

1948__.__.._...------| 13,314! 32, 419 643] 100.0 32, 544, 232} 100.0) 64, 963, 875! 100.0 60, 026, 404! 100.0 
1947__-____-.---.----| 13, 365| 31, 578, 942) 100.0} 29, 285, 419] 100.0] 60, 864, 361} 100.0] 58, 290, 755! 100.0 
aT 00 

! Where 2 or more separate departments, such as blast furnace, open hearth, foundry, etc., are situated at the same place and are operated by 1 establishment, each department. is counted as i plant. 7 Less than 0.05 percent.
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CONSUMPTION BY TYPE OF FURNACE 
Open-Hearth Furnaces.— Ferrous scrap and pig-iron consumption in 

open-hearth furnaces in 1948 totaled 87,890,481 short tons, an increase 
of 4 percent over 1947. This was the greatest quantity consumed in 
open-hearth furnaces during peacetime and has been exceeded only 
by 1944, a war year, when 89,089,225 short tons were used. ‘The use of 
home scrap increased 2 percent, purchased scrap 5 percent, total scrap 
3 percent, and pig iron 4 percent. The open-hearth furnace melt in 
1948 consisted of 46 percent scrap and 54 percent pig iron, unchanged 
from 1947. Of the total scrap consumed, 46 percent was purchased | 
compared with 45 percent in 1947 and 44 percent in 1946. 

Consumption of ferrous scrap and pig iron in open-hearth furnaces in the United 
States in 1948, by districts and States, in short tons 

Active Serap 

District and State rae rn eee ——a] Pig iron 

ing Home Purchased Total 

New England: 
Connecticut. _....------------------------- 1 
Massachusetts........-.--...----.--------- 2 77, 358 245, 093 322, 451 102, 403 
Rhode Island_--.--------------------------| 1 |J 

Total: 1948......------.----- eee 4 77, 358 245, 093 322, 451 102, 403 
1947..._.-----0-2-s snes en eens eee 4| 127,441 | 231,235 | 358,676 96, 752 

Middle Atlantic: 
Delaware..._....-------------------------- 1 
New Jersey_....----.-----------ssnenene-e- 2 |b 1,283, 503 | 1,044,924 | 2,328,427 | 2, 708, 824 
New York........-...--------------------- 8 
Pennsylvania.......-..--.----------------- 44 | 6,774,628 | 5,187,540 | 11,962,168 | 14, 560, 428 

Total: 1948.....-.--.--------------------| 55 | 8,058,131 | 6, 232,464 | 14,290,595 | 17, 269, 252 
1947___.___..-.--...---.----.-----{ 55 | 7,712,737 | 5, 907,913 | 13, 620,650 | 16, 857, 381 

Southeastern and Southwestern: 
Alabama. ...--------2--220000777700777777- 2 
@0rgia___----_---------------------+------ PON BA on--nnnnnonnnnnnnnooenenrst ot 1 |} 1,087,510 | 762, 506 | 1,800,016 | 2, 889, 501 

Texas__..._..------..--------------------- 1° 

aryland ..___...---.---.----------------- eg TTT TTT 1 |} 4,793, 004 | 1, 525,668 | 3,318,672 | 4, 454, 862 
West Virginia......__._._.--__------------ 2 |) 

Total: 1948.-...-...--.------------------| 11 | 2,830,514 | 2,288,174 | 5,118,688 | 7, 344, 363 
1947____._..........-.--.-.-.-.-..| 11 | 2,703,675 | 2,195,175 | 4,898,850 | 6, 576, 483 

North Central: 
Illinois.....-.-.-.--.-.---.----------------| 10} 1,754,609 | 1,918,404 | 3,673,013 | 3, 516, 478 
Indiana._...-.-.--..-----.2-2---2-s- sees 6 | 3,188,559 | 1,898,298 | 5,086,787 | 6, 459, 289 
Michigan...-.-..-.-.-...------.----2.--.- 3 | 696,783 | "639,151 | 1,335,934 | 1, 744, 402 
Minnesota...........---------------------- 1 
Missouri. ...-.-.-.-.-.---.-.-------------- | 258,023 | 668,765 | 926, 788 445, 095 
Wisconsin.........--.--.------------------ 2 
Ohio. _.........-..-..- se} ~~ 28 | 4,088,143 | 3, 141,679 | 7,229,822 | 8, 368, 741 

Total: 1948.-.-.-.-----------------------| 47 | 9,986,117 | 8, 266, 227 | 18, 252,344 | 20, 534, 000 
1947......._._..........-..-.---..} 48 | 10,043,360 | 7,902, 926 | 17,946,286 | 19, 849, 518 

Rocky Mountain and Pacific Coast: 
California................_-.--.----------- 6 

Oban ITT] 1 |p 2188, 497 | 1,483, 572 | 2, 639,069 | 2, 017,316 
Washington __._.....---..__--------------- ] 

Total: 1948__..-------------e-e-eee eee 9 | 1,155,497 | 1,483,572 | 2,639,069 | 2, 017, 316 
1947__._.----.-.-.-------seseeee ee 9 | 1,140,726 | 1,322,856 | 2,463,582 | 1, 958, 328 

Total United States: 1948..........-.----| 126 | 22,107,617 | 18, 515, 530 | 40,623,147 | 47, 267, 334 
1947..-....-.---.---| 127 | 21,727,939 | 17,560,105 | 39, 288,044 | 45, 338, 462
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Pennsylvania again led in the use of scrap in the open hearth in 1948, 
followed in order by Ohio, Indiana, and Illinois; this rank has remained 
unchanged since 1936. In 19385, the first year data were compiled on 
iron and steel scrap, Ohio consumed the largest quantity, followed 
by Pennsylvania, Indiana, and Illinois. 

Bessemer Converters.—The 5,029,587 short tons of ferrous raw 
materials used in Bessemer converters in 1948 exceeded the use of 
these materials in this type of furnace during any previous peacetime 
year and represent a 1-percent increase over 1947. The proportion of 
scrap in the metal charges was 1 : 20, and of the scrap used, 79 percent 
was home scrap. 

Following the usual pattern, Pennsylvania was the principal 
consumer of converter scrap in 1948. | 

Consumption of ferrous scrap and pig iron in Bessemer converters in the United 
States in 1948, by districts and States, in short tons 

Active Serap 

District and State vee >}. Pig iron 
ing Home Purchased Total 

New England and Middle Atlantic: 
Connecticut__.._--..-..-2...---2---------- 1 
Delaware............---------_-------- eee 2 2, 315 . 2,909 5, 224 742 
New York. __~._._--..----- 2 -_--- ee 1 
Pennsylvania. __.-.......--..-2.--.-2.o. 9 | 104,529 29,104 | 138,633 | 1,591, 680 

Total: 1948.......-..-------------------] 13 | 106, 844 32,013 | 138,857 | 1,592, 372 
1947..__.--.-.--1--s sts] «12 | 1068; 286 34,172 | 140,458 | 1.590, 178 

Southeastern and Southwestern: 
Alabama. -...-..------.-.2-2---------- eee 1 
Louisiana_-.....----------2---2--- eee 1 
Maryland ....--..-.--.-.....s-22-2ss2s- ss 1 | 22, 499 10, 688 33, 187 526, 123 
Texas_..-.--------.---------------- +e -- 1 
West Virginia..........-.___.------2---- 1 

Total: 1948....--.._-.- 2-2-2 5 22, 499 10, 688 33, 187 526, 123 
1947__. 22 ee 5 24, 597 12, 281 36, 878 408, 803 

North Central and Pacific Coast: 
Illinois... ee eee eee 2 2, 401 4, 368 6, 769 220, 058 
AGIAN . -- en nn-----nennnnnwnnnenonnnnnn= 1 
OW@..-- +. ee , Michigan 222222 i 10, 809 6,319 | 17, 128 305, 880 

Minnesota... ....-.-.---------------------- 1 

: Washington. 2} «=i tf 172 342 108 
Ohio_....2..2 22 eee 4 55, 167 |_----------- 55, 167 2, 183, 601 

Total: 1948.....-.-2.-------------e-e----| 12 68, 547 10, 859 79,406 | 2, 659, 642 
1947.22 eee 13 81, 819 13, 808 95, 627 2, 712, 605 

Total United States: 1948...............| 30] 197,890 53,560 | 251,450 | 4, 778, 137 
1947... TT] 80 | = 22,702 | = 60, 261 | 272,963 | 4) 711,581 

Electric Steel Furnaces.—The total melt of ferrous scrap and pig 
iron used in electric furnaces in 1948 amounted to 6,837,817 short 
tons, an increase of 28 percent over the 5,351,699 tons used in 1947 
and the largest quantity used in a peacetime year, exceeded only by 
the 7,308,240 tons used in 1943. The use of scrap increased in all 
districts and of pig iron in all except Middle Atlantic and New 
England.
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Consumption of ferrous scrap and pig iron in electric steel furnaces in the United 
States in 1948, by districts and States, in short tons 

- . : 

Active Serap . 
District and State Pros | SCP ig iron . | 

ing Home Purchased Total 

I | a \ 

N ew England: t 4 \ 
onnecticut....-...-..-..--2-------- eee \ New Hampshire 222] tI} 8,188 6141} 14,304 358 | 

Massachusetts.........__................. 9 15, 699 12, 760 28, 459 155 \ 
Total: 1948.............-.....-..-........| 14 23, 862 18, 901 42, 763 51S . 

1947_...----------_- 22-2 eee eee 14 21, 484. 17, 261 38, 745 968 

Middle Atlantic: ; 
elaware.....----_---.._--_-_---------_--- New Jersey ce} oa |} 15.174 21,708 | 36, 882 954 . 

New York_...----------------------------- 16 62, 797 90, 222 153, 019 5, 905 
Pennsylvania._--.--._....- 2 2---_-- ae 58 619, 909 840, 972 1, 460, 881 15, 385 

. Total: 1948_........- 22-2 eee 86 697, 880 952, 902 1, 650, 782 22, 244 
1947.22 87 659, 432 759, 205 1, 418, 637 24, 842 

Southeastern: — 
Disiriot of Columbia. ___-_-____.--______2-- } 
Kentucky...------------.-- 2-22 eee 
Maryland___----...__.............. 3 25, 586 105, 798 131, 384 2, 355 

West Virginia_........ 2 eee 1 
Alabama. ...--.-----2------- eee 4 
Florida.....-----.--.2-22- eee 1 16, 095 33, 867 49, 962 368 
Georgia.---..--------.---------------------| 3 

North Geena... -----------------------=- 1 
outh Carolina_-..._-_-_. 2-2-2 2 e ee 

Tennessee.............. 4 12, 841 17, 048 29, 889 1, 097 

Virginia...-....---- 22 eee 4 

Total: 1948_...0-.--.- 2-2 eee 25 54, 522 156, 713 211, 235 3, 820 
1947___--2 2 eee 24 46, 766 98, 123 144, 889 1, 583 

Southwestern: 
ATEANSAS.—--- = +2---22202222eeeeeeeeetoe t . 
uisiana__....--.--_- 22 e eee Oklahoma. TT i 39,644 | 42, 680 82, 324 1, 001 

Texas. ._.-_..--..2-.--_----------------- ee 8 

Total: 1948__..222-2 22 14 39, 644 42, 680 82, 324 1, 001 
1947.2. 2222 ee 14 32, 555 36, 817 69, 372 451 

North Central_..-..-...---_-.---2---- ee 
Illinois___...--.- 2-2 eee ee 25 395, 254 780, 524 1, 175, 778 9, 267 
Indiana. _..-.----- eee ll 37, 903 74, 530 112, 433 913 
LOWS. ....---------_- eee iy 
Kansas......--.-----.--.------------------ 1 10, 983 14, 657 25, 640 118 
Nebraska_....-....._.-----_--------------- 1 
Michigan__..--.....2-.-2- eee 21 213, 967 366, 283 580, 250 3, 840 
Minnesota.._........------------- ee 4 6, 960 8, 912 15, 872 118 
Missouri___.___.----_---- ee 8 9, 774 16, 480 26, 254 1, 382 
Ohio. __..-----2- 2 eee 36 661,645 | 1,315,489 | 1,977,134 81, 552 
Wisconsin__..--....--.------------2-.-_-e- 14 75, 826 103, 933 179, 759 4, 517 

Total: 1948_.._..._._.--2-- eee 122 | 1,412,312 | 2, 680, 808 4, 098, 120 101, 707 
1947__.- ele 121 1, 185, 030 1, 925,450 | 3,110, 480 96, 922 

Rocky Mountain. 

olorado._........_-..-..------------------ 
Nevada.._........ 1 9, 263 17, 361 26, 624 268 

Utah.___ 2 een nee 1 

Total: 1948___..._. 02-2 e eee 6 9, 263 17, 361 26, 624 268 
1947_. 2 ee 6 7, 336 13, 748 21, 084 262 

Pacific Coast: 
California. .........-..___-..--------------- 28 97, 562 230, 502 328, 064 2,135 
Oregon___....---____-.__. 22-2 ------ ee _- 8 22, 082 96, 129 118, 211 124 
Washington. --....-.. 222-222 eee. 17 26, 895 125, 485 152, 380 502 

Total: 1948_.--.__--- 222i 53 146, 539 452, 116 598, 655 2, 761 
1947__.- 2 eee 54 100, 675 320, 479 421, 154 2,310 

Total United States: 1948.........-.--...|| 320] 2,384,022] 4,321,481 | 6, 705, 503 132, 314 
1947_..--.2.2---- 88. 320 | 2,053,278 | 3,171,083 | 5,224, 361 127, 338 

a SSS as ih eR,
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Cupolas.—Preliminary figures released by the Bureau of the Census, 
United States Department of Commerce, indicate that shipments of 
gray iron castings in 1948 exceeded 1947 by 2 percent. Accordingly, 
requirements for scrap and pig-iron cupola consumption increased in 
1948 as in 1947. Scrap consumption in cupolas totaled 11,467,007 
short tons, setting a new record for consumption in this type of furnace 
during any year since the beginning of the collection of these data by 
the Bureau of Mines in 1935. Cupola furnaces used 16,747,964 
short tons (a record high) of scrap and pig iron, a 5-percent increase 
over the 15,996,366 tons used in 1947. The use of home scrap in- 
creased 2 percent, purchased scrap 16 percent, and total scrap 9 per- 
cent; pig iron decreased 3 percent. 

Charges to cupolas consisted of 32 percent home scrap, 37 percent 
purchased scrap, and 31 percent pig iron compared with 33 percent 
for both home and purehased and 34 percent for pig iron in 1947. 

As in 1947, Michigan continued to be the largest consumer of cupola - 
scrap, followed in order by Ohio, [linois, Pennsylvania, Alabama, 
Indiana, Wisconsin, New York, and New Jersey. 

Consumption of ferrous scrap and pig iron in cupola furnaces in the United 
States in 1948, by districts and States, in short tons 

Active Scrap 

District and State ene |) Pig iron 
ing Home Purchased Total 

New England: 
Connecticut._.._..--.--------------------- 49 82, 599 109, 686 192, 285 60, 534 
Maine.____.-.-.-..------------------------ 19 18, 101 14, 816 32, 917 14, 882 
Massachusetts..........------------------- 94 145, 783 147, 530 298, 313 115, 328 
New Hampshire_....-.....---...---------- 16 7, 862 14, 779 22, 641 2, 678 
Rhode Island__-._...._.--....------.------ 10 24, 539 28, 408 52, 947 17, 018 
Vermont. .._.._..------------------------- 15 9, 168 15, 736 24, 904 7, 687 

Total: 1948.._..._.__.-_...-------------- 203 288, 052 330, 955 619, 007 218, 127 
1947_...._...-----.---------------- 205 254, 656 275, 471 530, 127 227, 949 

Middle Atlantic: 
Delaware.___...__.--..-------------------- 4 3, 203 5, 729 8, 932 3, 281 
New Jersey !____...--..-.-----.-.--------- 75 181, 704 285, 068 466, 772 233, 565 
New York..._.__-.--_.---.---------------- 149 292, 970 293, 433 586, 403 272, 823 
Pennsylvania !______....---------.-------- 281 435, 475 513, 308 948, 783 513, 457 

Total: 1948......-_..----....------------ 509 913, 352 | 1,097,538 | 2,010,890 1, 023, 126 
1947_.__--..-.-2s-ssssssesss-----| 621 | — $39,633 | 982,129 | 1,821, 762 998, 866 

Southeastern: : 
Alabama. _._..__..--..--..---.------------ 73 350, 193 431, 849 782, 042 813, 012 
Maryland 1_____ eee 21 50, 599 46, 627 97, 226 49, 942 
Florida_._..-.--_- 2 -------------- 16 1, 505 14, 041 15, 546 1, 357 
Georgia...-..__....--___--__.-------------- 56 24, 800 35, 251 60, 051 34, 682 
Kentucky !.__.__.-_ iu ----------- eee 21 44, 218 (21, 452 65, 670 131, 991 

Mississippi___....._...........-.-_.------ il 1, 963 2, 154 4,117 2, 271 
North Carolina_....-.....----...------_.-- 49 17, 528 26, 227 43, 755 20, 388 
South Carolina__...._..___._.__-__-_ _---- 19 10, 850 9, 942 20, 792 9, 391 
Tennessee_._..____---------- eee 57 161, 045 178, 246 339, 291 179, 677 
Virginia. __-._._-----22 ee 57 78, 701 137, 940 216, 641 84, 618 
West Virginia..__..--.--22- eee 20 9, 392 20, 732 30, 124 7, 647 

Total: 1948 ._..---_...-.-.-_-- .---_-- 400 750, 794 924, 461 1, 675, 255 1, 334, 976 
1947_....--.------- eee 402 685, 072 705,600 | 1,390, 672 1, 211, 895 

Southwestern: 
Arkansas....-.---------------------------- 10 599 2,177 2, 776 625 
Louisiana_-_._....---.-----------.-------- 20 2, 875 7, 598 10, 473 1, 850 
Oklahoma. ._...-..-.---------------------- 14 5, 912 14, 415 20, 327 3, 797 
Texas...-.--.--.2s2se-s--e-2e-seeeeeee| 50 39,278 | 106,962 | 146, 240 28, 906 

Total: 1948....--------------------------| 94 48,664 |  131,152| 179,816 35, 178 
1947___..._-.---------------------- 97 45, 490 114, 858 160, 348 32, 109 

See footnote at end of table.
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Consumption of ferrous scrap and pig iron in cupola furnaces in the United | 
States in 1948, by districts and States, in short tons—Continued | 
ee | 

Active . * Scrap Pig j 
«4s plants 1g 1ron oo District and State report 

ing Home _ | Purchased Total 

North Central: | } 

Tlinois 1.22.2... ----------------| 175 | 558,859 | 491,186 | 1, 049, 995 392, 931 | 
Indiana.-...._..-..-....-.----....--.---..| 116 | 299,919 | 314,135 |” 614/054 263, 271 
Towa... ---..-se--seeseeeeseeeees| = Ba | =~ 169,338 | 159,862 | 329° 200 84’ 952 \ 
Kansas.....-..-.-------- 22-8 32 26, 026 59, 482 85, 508 20, 211 
Michigan.._____.......-..-.-..-..-.---.-| 158 | 1,063,649 | 983,829 | 2, 047,478 945, 993 
Minnesota_.....-.--...-- -----s2e2.-2-2e] BO 68,365 | 113,518 | ' 181,883 45, 374 
Missouri......__--.---..--.-2--ss-seeeee-| 49 83,750 | 163,027 | 246, 786 54, 167 
Nebraska 202-2) 7,431 | 12, 158 19, 589 3,973 
South Dakotas] Sf bt] ato] 2,382 235 | 
Ohio 1__..-.-2 eee 250 529, 878 661,663 | 1,191, 541 502, 634 
Wisconsin.............-.-. 222-22. 104 319, 677 277, 985 597, 662 216, 028 

Total: 1948______...................-.-..| 1,008 | 3,128,182] 3,237,896 | 6,366,078 | 2, 529, 769 
1947__ 9002) 5020 | 3,066,780 | 2) 843,594 | 5,910,374 | 2, 604, 875 

Rocky Mountain: 
Arizona......-.-.-..--2- 22 - eee 4 927 24, 331 25, 258 1, 045 
Colorado. ......--..-.--.---- eee ee 20 20, 216 49, 336 69, 552 34, 978 
Idaho. ....-..---.-2---- eee 5 675 3, 001 3, 676 315 
Montana. __-..-..--------- 2 -- =e 6 5, 823 4, 549 10, 372 230 
New Mexico........-..-._-_-.. 2 --- ee 2 390 7, 713 8, 103 165 
Utah... eee 15 51, 410 38, 282 89, 692 36, 552 
Wyoming_--____- 2 ee 2 2 8 10 4 

Total: 1948......------------------------] 4 79,443 | 127,220] 206, 668 73, 289 
1947.0 TTT] 77,377 | 119,847 | 197, 294 74, 044 

Pacific Coast: | 
California 1_._..022000---- eee 113 91, 661 211, 204 302, 865 57, 086 
Oregon _....._._-.---- +--+. eee 35 10, 596 34, 452 45, 048 4, 988 
Washington._-..-._-._-.-.-..-----.------.} 37] 12,305 49, 080 61, 385 4, 418 

Total: 1948_..... 2.2 ee 185 114, 562 294, 736 409, 298 66, 492 
1947____. ee 188 97, 055 250, 958 348, 013 72, 791 

Undistributed: ! 
Total 1947... 2.222222 7 174, 629 24, 490 199, 119 216, 198 

Total United States: 1948......__....___. 2,453 | 5,323,049 | 6,143,958 | 11, 467, 007 5, 280, 957 
1947....._....--..| 3,495 | 5,240,692 | 5,316,947 | 10,557,639 | 5,438, 727 

1 Some scrap and pig iron consumed during 1947 in California, Illinois, Kentucky, Maryland, New Jersey, 
Ohio, and Pennsylvania—not separable—are included with ‘‘Undistributed.”’ . 

Air Furnaces.—Scrap and pig iron consumed in air furnaces 
(including 2 Brackelsbergs) in 1948 amounted to 1,748,978 short 
tons, an increase of 1 percent over the 1,724,004 tons melted in these 
furnaces in 1947. The use of home scrap increased 2 percent and of 
purchased scrap 13 percent; pig iron decreased 11 percent. 

There was no change in the position of the principal consuming 
States; Ohio led in the use of scrap in air furnaces, followed in order 
by Illinois, Pennsylvania, Indiana, Michigan, Wisconsin, and New 
York.
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Consumption of ferrous scrap and pig iron in air furnaces ! in the United States 
in 1948, by districts and States, in short tons 

tn nnn 
a SESS Sane see css ySePURRShNPSENES 

. Active Scrap 

District and State rants nen cmcmm<= | “Pig iron . 

ing Home Purchased Total 

New England: | | 
a i 

aSSacnusetts..-_.- ee eee 
New Hampshire....__...-_---.-.__..____._ 1 47, 578 20, 416 67, 994 21, 445 
Rhode Island.........-..-.-.----- 22-22. 1 

Total: 1948._..........-.---------------- 13 47, 578 20, 416 67, 994 21, 445 
1947. _-.---- 22 - eee 13 46, 227 15, 068 61, 295 25, 819 

Middle Atlantic: 1 
elaware.__...----------- ee Now Torsoy Tc >|} 12,428 3,424] 15,847 6, 278 

New York...._-.-..--...-.----..---...---f 10 48, 838 24, 735 73, 573 22, 236 
Pennsylvania.............-.----.-_-.- ee 22 127, 433 82, 437 209, 870 58, 791 

Total: 1948_.......------------- 35 188, 694 110, 596 299, 290 87, 305 
1947.22 ee 36 177,377 91, 881 269, 258 95, 933 

Southeastern and Southwestern: . 
District of Columbia............-_.-_.__- 1 

| Texas___-_--------.-------s 22s eee eee 1 17, 943 12, 629 30, 572 7,138 
- West Virginia_....-...2--222 22. 2 

Total: 1948... 0.2.02 4 17, 943 12, 629 30, 572 7, 138 
1947____.-2 eee 3 17, 330 13, 051 30, 381 7, 334 

North Central: 

Indiana Tc] «1 |} eae] 187,268 | azz,641 | 100, a4 Michigan...__.._-.._.1.._-...- 6 82, 278 48,088 | 130,311 24, 423 
LOWS «~~ ----------2222nnenn ec neeennnnn nee i 

ansSas.--..-2-- eee Minnesota: j 12, 401 5, 421 17, 822 9, 427 
Missouri-_--_.-..--.-.---.--- 02-22 -- eee ee 1 
Ohio. _- 2222-222 ee 21 212, 214 114, 619 326, 833 81, 076 
Wisconsin._.....---.--_-__ 12 78, 199 48, 315 126, 514 33, 829 

Total: 1948_....... 2-22. 67 625, 470 353, 651 979, 121 249, 199 
1947... 68 623, 315 321, 777 945, 092 282, 014 

Rocky Mountain and Pacific Coast: 

Galtormias cc] a} 805} tes] 8908] one 
Total: 1948.00... eee 5 2, 805 1, 193 3, 998 2, 916 

1947.22 ee 4 2, 921 1, 157 4,078 2, 800 

Total United States: 1948....__..._..____ 124 882, 490 498,485 | 1,380, 975 368, 003 
1947_ 22. 124 867, 170 442,934 | 1,310, 104 413, 900 

eee LC CE ESE A renee gncsnsnenernreenpnneeea—ee 

1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 

Crucible and Puddling Furnaces.—Crucible furnaces used 1,329 
_ short tons of scrap and 1,013 tons of pig iron in 1948 compared with 

2,265 and 1,312 tons, respectively, in 1947. Puddling furnaces used 
19,781 tons of scrap and pig iron, a decrease of 2 percent from 1947. 
Of the total puddling-furnace melt in 1948, 4,802 tons were scrap com- 
pared with 3,691 tons during the previous year. The bulk of the 
scrap and pig iron consumed in puddling furnaces was in Pennsylvania.
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Consumption of ferrous scrap and pig iron in crucible and puddling furnaces in 
, the United States in 1948, by districts and States, in short tons 

Active Serap 

. District and State Pane ror | Pig iron 

ing | Home Purchased Total | 

New England: t i 
cticut_.-.-------------------------.-- 

Massachusetts....22222 1 } 295 618 913 254 | 

Total: 1948_........--------------------- 2 295 618 913 254 
1947_._.....---------------------- 4 605 823 1, 428 576 

Middle Atlantic and Southeastern: . 
District of Columbia....------------------ i 

entucky ---.----------------------------- Marlen. ] 335 1, 098 1, 433 8, 786 
New Jersey....---------------------------- j 
Pennsylvania... --------------------------- 4 29 3, 510 3, 539 6, 350 

Total: 1948......------------------------ 8 364 4,608} ° 4,972 15, 136 
1947__...---.--------------------- 10 178 4,163 4,341 16, 865 

North Central: 

Wiens} a} © @) ¢) @ 

Oe Mi) af} @ ) Oy 0) 
Southwestern and Pacific Coast: 

Olah} tf @ ¢) ) @) 

Oana} 0) “) () 
Total United States: 1948__..-.-...----- 15 809 5,322/  6,131| 15,992 

1947___------------ 18 864 5, 092 5, 956 17, 885 

1 Included with total for United States. 

Blast Furnaces.—Materials other than scrap constitute by far the 
largest proportion of the blast-furnace charge and in 1948 consisted of 
109,458,986 short tons of iron ore, sinter, and manganiferous ores; 
3,073,224 tons of mill cinder and roll scale; 3,997,172 tons of open- 
hearth and Bessemer slag; and 42,099 tons of miscellaneous materials. 

Total consumption of scrap in 1948 by 74 plants operating blast 
furnaces was 2,931,508 short tons, a 9-percent increase over 1947. 
The scrap charged to blast furnaces was 49 percent home and 51 per- 
cent purchased, compared with 52 and 48 percent, respectively, in 1947 
and 51 and 49 percent, respectively, in 1946. The proportion of scrap 
used to pig iron produced was 4.9 percent compared with 4.6 percent 
in 1947; home scrap 2.4 percent and purchased scrap 2.5 percent in oo 
1948. :
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Consumption of ferrous scrap in blast furnaces in the United States in 1948, by 
districts and States, in short tons 

Active Scrap 
vac Plants foo District and State report- 

ing Home Purchased Total 

New y England and Middle Atlantic: ' | 
assachusetts--__..------------------------------------ Massachusetts. . --...--.----------------0--000-777-7777 5 |} 28,405 | 108, 159 136, 564 

Pennsylvania_.......-.-------------------2------------} 17 [536,746 | 481, 438 968, 179 
Total: 1948.._..------------eeeeeeeeeeeeneeeneeene----| 24 | 585,151 | 539,592 | 1, 104, 743 

1947... 0. .12--2--sn-se-2eseeseecseseseee--| 24 | ~—«575,359 | 439,806 | 1,015, 255 
Southeastern and Southwestern: 

| Alabama........-----------2---ee22--eeeee eee eee 6] 208, 365 71, 427 279, 792 
Kentucky .-.....--------------------------------------- 1 
Maryland......---------------------------------------- 1 | 
Tennessee_._...---.-------------~---------------- eee 1 205, 448 137, 207 342, 655 
Texas__-._----------------------- eee ee 3 
West Virginia_._....---..--.---- 22 2 

Total: 1948....----------eeeeeeeeeeeeeeeeeee-e--e----| 4 | 418,813 | 208, 634 622, 447 
| 1947... 22s -ss2eeseseeesecseeseeeseeeeeee-| = 11 | 295,789 | 168; 440 464, 229 

North Central: 
Ilinois......--...------------eee eee eee eee een eee eee 6 86,118 | 198, 677 284, 795 
Indiana -_ ~----+--2222222-222eeneeennnenennnnceeccooooo 3 46, 105 66, 861 112, 966 

ichigan.__-.--------- eee Michigan. - ----.-------------2--2+--0-0-00777000000007- Si} 92,341 50, 191 142, 582 
Ohio.....-.-..-.--s--s-eeseesecsecseeeeseesecseseeeee--| QL | 284,180 | 417,367 651, 497 

Total: 1948.....------------eeeeeeeeeneeeeeee-e-------] 34] 458,694 | 733,096 | 1, 191, 790 
1947... 01 s-nesneeeeeeesesecsecseeseeeeeseee-| 83. | 524,793 | 682,417 | 1, 207, 210 

Rocky Mountain: 

Utah iin} ap 1328 278 | 12, 528 
Total: 1948........--------eeeee eee 2 12, 252 276 12, 528 

7, nnn 3 5, 221 184 5, 405 
Total United States: 1948............----------------| 74 | 1,449,910 | 1,481,508 | 2,931,508 

1947........-..--------.-..----| 71 | 1,401,162 | 1,290,937 | 2} 692 099 

USE OF SCRAP IN FERRO-ALLOY PRODUCTION 

The production of ferro-alloys (by other than blast furnaces) in 
1948 consumed 351,926 short tons of scrap, an 11-percent increase 
over 1947. Of this total, 471 tons were used in the aluminothermic 
process and the balance in electric furnaces. Scrap used in blast 
furnaces in the manufacture of ferro-alloys is included in this chapter 
with blast furnaces. Purchased scrap accounted for 97 percent of the 
quantity used and home scrap 3 percent; in 1947 the percentages 
were the same. 

HKighteen ferro-alloy plants used ferrous scrap in 1948 compared 
with 19 in 1947. Of these plants, 17 operated electric furnaces. One 
of this group employed both the electric and aluminothermic process, 
and one additional plant used the aluminothermic process only.
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Consumption of ferrous scrap by ferro-alloy producers in the United States in 
1948, by districts and States, in short tons 

ne SO eR SSP 

Active Serap 

District and State Plans | 
ing Home Purchased Total 

Middle Atlantic: 
New York. ----2 2-2-2 eee eee eee eee 5 254 81, 600 81, 854 
Pennsylvania.........--..--..----.-------------------- 3 |..-----.---- 666 666 

| otal: 1948... 2 eee 8 254 82, 266 82, 520 
1947_....--.o-2 222s 2s ssn ss ee eeeeeeen een 8 109 73, 100 73, 209 

N orth Central: 1 
OWS. ....------~-- - -- ee ee ee en ee eee LOW. ..------22-----20020-oos222 sore roo nt |} 9,864] 142,577 | 152, 141 

Total: 1948......-.-------------eeeeee ene 4 9,564] 142,577 152, 141 
1947._.......-...--------------------------+----- 4 8, 949 142, 271 151, 220 

Southeastern: | 

ou aronna-.-_....--.--- ee ee ee eee ee 
Tennesse@_.______..__.__..-------------- +e eee nee ee 1 enlaaeatieteiatedeatael 109, 244 109, 244 

West Virginia._......-..-.--.----------.------- eee 1 

Total: 1948._..__-.----------------------------eee 4|_..........-| 109, 244 109, 244 
1947_....-.-...-.---.-1-2--2-2seereeenenen eee 4 [22 2TTTT77] 84} 089 84, 089 

Pacific Coast: 1 
regon...-..----.------.-------- +--+ - = - oe ee eee 

Washington....-.......--..---------------------------- 1 Ve 8, 021 8, 021 

Total: 1948._...........------------------------------ © 2 flee 8, 021 8, 021 
1947._--.--..-------2---2- 2s ee neeeen nee ene g [TT 8, 456 8, 456 

Total United States: 1948._......----.---------------] 18 9,818 | 342,108 351, 926 
1947. 10002} 9 9,058 | 307,916 316, 974 

MISCELLANEOUS USES 

Scrap consumed in 1948 for miscellaneous purposes, such as re- 
rolling, nonferrous metallurgy, and as a chemical agent, remained at 
slightly less than 2 percent of the total consumption. This percentage 
has been unchanged for the past 4 years. The quantity so used— 
1,246,228 short tons—was an increase of 4 percent over that used 
for these purposes in 1947. Of the quantity used, 95 percent was 
purchased and 5 percent home scrap. 

883326—50——45



698 MINERALS YEARBOOK, 1948 | 

Consumption of ferrous scrap in miscellaneous uses in the United States in 1948, 

_ by districts and States, in short tons 

Active Scrap 
oe. * tnt Plants | District and State report- 

- ing Home Purchased Total 

New England: | 1 
onnecticut-...-.-------------.------------------------ Ponnecticut --------w---nreneecovrccescrrse| BIL 625] 14,288 14, 878 

Total: 1948.......--.-.--------- ee eee eee 3 625 14,253} 14, 878 
1947__.------.----------------- eee 3 1, 108 14, 698 15, 806 

_ Middle Atlantic: 
New Jersey ....------------------------------- +--+ 15 2, 719 120, 864 123, 583 
New York_._...-.---..------..------------------ ee 12 456 114, 046 114, 502 
Pennsylvania. ---.--..--------------------------------- 18 35, 943 135, 403 171, 346 

Total: 1948_.._---.-.-..--.--.----2-- +--+ 45 39, 118 370, 313 409, 431 
1947___.----.---------------------------------- 46 38, 496 343, 678 382, 174 

Southeastern: . 
Alabamg..----------------oovoorretenecntnnestnececcoo 3 50 51, 445 51, 495 
eorgia.-..--.---------------------------e eee Pee wc] a} ee 943 1, 605 

Maryland.._..-----.-.-------------------2- eee eee 1 
Virginia. ____...---.-----.--- eee 2 411 83, 144 83, 555 
West Virginia_....-...--.-..--------------------------- 1 

Total: 1948.......-- eee 10 1, 123 135, 532 136, 655 
1947... 10 1, 334 122, 261 123, 595 

Southwestern: | 

Texas. wii) «a ff 898] 0,881 
Total: 1948_.._._...--2-2 eee eee 3 547 9, 984 10, 531 

1947__.-_--.-..--.----- eee ee 4 950 38, 528 39, 478 

North Central: 
Nlinois_.__------------------------- eee 9 3, 468 305, 405 308, 873 
Indiana_........-..--.-. 2 eee 4 14, 225 1, 782 16, 007 
Michigan. __.--_------- eee 1 
Nebraska.....-_-.-..---2-- eee e eee 1 1, 692 25, 654 27, 346 
Wisconsin .__..---.---....-------------------------- eed 2 
Minnesota. ...-.---...----------- +e eee 2 405 762 1, 167 
Missouri_......------..-.-----.---~-------------------- 6 |------------ 53, 580 53, 580 
Ohio 1_____.-_.---.--------------- eee 6 161 78, 760 78, 921 

Total: 1948... eee 31 19, 951 465, 943 485, 894 
1947... 2-2 --ee-eeneneen en eeeee ee eeneee--ee-| 84 19,547 | 426, 170 445,717 

Rocky Mountain: 
Arizona_._-..------------------------------------------ 5 
Nevada.._...-----.---.--------- eee eee 2 |?----------- 45, 725 45, 725 
New Mexico-_...-...-.-.---.-------------.------------- 2 
Colorado...._--.--------------------------------------- 1 
Idaho.-....._---.---.----- eee e eee eeeeeee 1 1, 052 20, 568 21, 620 
Montana !_______...-- eee 3 
Utah_...----- eee eee 4 1, 087 29, 821 30, 908 

Total: 1948___....2.. 22-2 ee 18 2, 139 96, 114 98, 253 
1947... --------------------------------------- 20 4, 102 98, 610 102, 712 

Pacific Coast: 
California__._._......-.-.------------------------------ 7 535 88, 966 89, 501 
Washington _....-....--._.--- 22-8 3 |------------ 1, 085 1, 085 

Total: 1948_..---_--.-....-2- eee 10 535 90, 051 90, 586 
1947__-.------ eee ee 11 540 86, 199 86, 739 

Total United States: 1948____...___-.- eee 120 64,038 | 1,182, 190 1, 246, 228 
1947__2 eee 128 66,077 | 1,180, 144 1, 196, 221 

a a 

1 Tn addition, 90 tons and 5 tons of pig iron were consumed in miscellaneous uses in Montana and Ohio, 
respectively, during 1948.
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STOCKS | 

Complete iron- and steel-scrap stock figures covering 1948 year-end | 
_ stocks are not available; producers (railroads and manufacturers) . 
were not canvassed. Dealers and automobile wreckers reporting to 
the Bureau of Mines had 193,108 short tons of materials on hand 
December 31, 1948, compared with 228,614 short tons at the end of 
1947, a decrease of 35,506 short tons or 16 percent. Shipbreakers 
reported having 34,368 short tons of material on hand December 31, 

: 1948. Total stocks of iron and steel scrap on hand December 31, 
1948 (exclusive of producers), totaled 6,685,612 short tons compared 
with 4,810,984 short tons on December 31, 1947, an increase of 
1,874,628 short tons. 

The increase in total stocks in 1948 reflected the 60-percent increase | 
in consumers’ stocks of purchased scrap. Home scrap stocks in- 
creased from 1,400,719 short tons on December 31, 1947, to 1,598,673 
short tons on December 31, 1948. 

Consumers’ Stocks.—Consumers’ stocks of home and purchased iron 
and steel scrap on December 31, 1948, totaled 6,458,136 short tons— | 
an increase of 2,027,196 short tons or 46 percent from the beginning 
of the year. Stocks of home scrap (1,598,673 tons) increased 14 
percent, and purchased scrap (4,859,463 tons) mcreased 60 percent. 
Stocks of pig iron on December 31, 1948, amounted to 1,606,160 
short tons, an increase of 62 percent over the 988,435 short tons on 
hand December 31, 1947. | 

Consumers’ stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1947 and Dec. 31, 1948, by States and districts, in short tons 

| Dee. 31, 1947 Dee. 31, 1948 

State and district Scrap Scrap 
-—— rT Bi | sor. Bid 

| Pur- iron Pur- iron 
Home chased | Total Home chased Total 

Connecticut..........---------|  8,060/ 11,376] 16, 436| 10,478} 5, 163|_16,076| 21,230} 15, 714 
Maine... _.....-...-.-....-.-| 1,234 -3,045| 4,279 2,630) 2,764; 5,300} 8,064 4,939 
Massachusetts_......-.-..---.- 5,729! 40,033] 45, 762| 27,231/ 37,545) 47,738; 85,283; 53,212 
New Hampshire.....----...-- 375| 1,854 2,229| 611 678 4,397; 5, 075| —+1, 606 
Rhode Island......-..--.-..--- 658] 5,136, 5,794] 1, 884 775| 9,281) 10,056| 4, 559 
Vermont.....--...-..-...--..- 473} 5,507} 5, 980| 1. 280 493} 5,278, 5, 771| ‘1, 417 

Total New England.....|  13.529| 66, 951| 80, 480| 44,114} 47,418|  88,070| 135,488] 81, 447 
ee Ooo. | OoOEoE=—EODDDDS 6 ESTs sb SS ees ee eee 

Delaware —-j-v----7--7---7--7-]} 14,480] 78,917] 88, 397] 26, 332 16,019} 87,381] 103,350] 37, 487 | 
New York_.__--.-.---.----.---| 107,736] 130,248] 287,984) 55,340; 47,644; 266,799) 314,443) 53,111 
Pennsylvania !__.............-| 465, 267| 597, 441/11, 062, 708/229, 458} 452,341; 959, 736 1, 412,077] 268, 378 

Total Middle Atlantic..| 587, 483| 801, 606/1, 389, 089/311, 130| 516, 004}1, 313, 866|1, 829, 870] 358, 976 
ooo EEE ees oE——KK—eees=SSS  O——=—=EE__—S, Oe OOS eee 

. Alabama.._._...-..-..------..| 32,244) 65,569) 97,813} 52,035} 30,863] 114,348] 145,211) 89, 626 
District of Columbia ---.------]) 
Kentucky Ieeneentsoena 54,314| 34,953] 89, 267| 20,990| 46, 480] 103,141] 149,621) 64, 596 
Maryland !___...-.-.---.------ 

Georgia oT} 1.84371] 10,485) 4,178) 1,501] 10,496) 11,007] 5, O11 
Mississippi. ------------------- 129 447 576 288 172 655 827 385 
North Caroling...._......--.-- 176| 1,639 1,815) 1,444 282| 2,881} 3,163) 2,008 
South Carolina......_....-._.- 130 1, 635 1, 765; 1, 783 201 2, 520 2, 721 2, 479 

Vidinie aac |} 8,318] 80,180} 47, 498] 17,355] 9,719] 51, 158} 60, 877) 24, 350 
West Virginia............-...- 8,132} 87,322) 95, 454] 10, 002 5,046] 91,519] 96,565] 25, 859 

Total Southeastern......| 104, 532/240, 116| 344, 648|108,075| 94, 264| 376, 718| 470,982| 215, 214 

See footnote at end of table.
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Consumers’ stocks of ferrous scrap and pig iron on hand in the United States on 
Dec. 31, 1947, and Dec. 31, 1948, by States and districts, in short tons—Con. 

| Dee. 31, 1947 Dee. 31, 1948 | 

State and district Serap . Scrap | | 
| Pig [OR ig 

| Pur iron Pur- iron . 
Home | chased Total Home chased Total 

Arkansas..........------------ . 
Louisiana. _--.-..-...----.--.- 764, 12,079] 12,8431  901| 1,067; 14,559] 15,626) «1, 271 
Oklahoma_-_.......----.------ fe 
Texas_.....-.--.....-.--------| 8, 581] 30,923} 34,454| 4,736| 119, 446] 392, 086] 511,532} 215, 902 

Total Southwestern.....| 4,295] 43,002) 47, 297| 5,637} 120,513| 406,645] 527,158| 217, 173 
Tilinois 1__............-.....-.-| 104, 036 456, 582) 560, 618| 86,461 94,843] 714,516, 809,359) 121, 091 
Indiana___....-.-------------| 130,571] 149, 955 280; 526| 64, 693| 214/198| 375,903| 590,101] 82, 215 
lowa....-.-.------------------| 4,691] 38, 323| 43,014] 7,709 5,737} 51,800| 57,537) 12, 231 
Kansas oor 725, 11,998} 12,723] 1,160 589] 12,600| 13,189] 3, 461 

oe 108, 199} 228, 223} 331, 422/139, 125] 145,619} 258,060] 403,679] 184, 991 
Minnesota.....--..------.-----| 8,965] 69,966 78,931] 5,748] 13, 988| 136,821| 150,809| 11, 829 
Missouri.-.----.--------.--| 3,053} 61,918} 64,971] 8,248] 4,042] 113, 160| 117,202| 16, 562 
South Dakotas} YB 8a} se] 6o] asta 
Ohio 1-2... -LLLLLTLIITI"} 266, 798} 570, 566] 837, 364/156, 440| 212, 502| 670,919] 883, 421| 240, 703 

Total North Central__._| 627, 272|1, 582, 612|2, 209, 884/469, 608| 691, 800|2, 333, 948/38, 025, 748] 678, 142 
| Arizona. _...-.---------------- fy a 

Nevada i000 2c} 2,426] 18,936] 21,362}  238/ 2,896] + 14,260| 17, 156 367 
New Mexico_-_..-_-.----.--..- 

Utah |} 9,672] 61,167] 70,889] 11,066] 10,327} 77,007] 87,334] 10, 640 
Idaho.-_---.-...-------.-.-..[---------] 1,958) 1,953; 66/--.------|1,857| 1,857 36 
Montana_..-.----------.-..-.} 2,408] 9,418] 11,826] 165/41, 765! —-8,724| 10, 489 246 
Wyoming __.-.-.---.----------] | 3 1 4 3 3 1 4 8 

Total Rocky Mountain _| 14,509] 91, 475] 105,984] 11,538} 14,991] 101,849| 116,840] 11, 297 
Alaska_._.--.....-------2-2- 2. ) _ a — 7 
Oregon ITI 4,371] 53,716] 58,087| 3,148) 3,788} 76,111] 79,899 5, 734 
Washington.-_...-------.-..-.- 
California 1_--~--_7--7-"77777"] 4, 823] 146, 461] 190, 284] 29, 996] 109, 895} 162, 256| 272,151) 43,177 

Total Pacific Coast......| 48,194] 200,177] 248,371] 38,144] 113,683] 238, 367| 352,050| 48, 911 
| Undistributed 1_......- 02277 905} 4,289] 5,187} 5,190)... ff 

Total United States _.._-|1, 400, 71913, 030, 221/4, 430, 940|988, 435/1, 598, 673/4, 859, 463/6, 458, 136|1, 606, 160 

1Some scrap and pig-iron stocks on Dec. 31, 1947, in California, Mlinois, Kentucky, Maryland, 
New Jersey, Ohio, and Pennsylvania—not separable—are included with “‘Undistributed.” 

Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
dealers (188,746 tons) and automobile wreckers (4,362 tons) totaled 
193,108 short tons on December 31, 1948, compared with 228,614 
tons on December 31, 1947—a drop of 16 percent. Stocks held by 
shipbreakers amounted to 3,244 short tons on December 31, 1948. 

The prices of iron and steel scrap continued to rise during 1948, 
despite industry efforts to curb the upward trend through a strong 
buyers’ resistance during early months of the year. No. 1 Cast scrap 
at Chicago was selling at $68.00 per gross ton during January 1948, 
an increase of $24.62 per ton over January 1947; a peak price of $74.30 
per ton was reached during August 1948. No. 1 Heavy-Melting steel 
at Pittsburgh and Chicago was quoted by Iron Age at $42.75 and 
$41.75 per gross ton, respectively, from August through December.
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The previous high at Pittsburgh was $41.88 in November 1947, and | 
at Chicago, $40.50 in October 1947. However, steel production 
continued at a rate of more than 7,000,000 short tons per month 
throughout the year, with the exception of February and April, and 
at the end of the year the scrap market appeared stronger than it 
had for some months. Shipments were moving in large tonnages, 
and mills were buying all the scrap offered at the current higher price 
levels. 

FOREIGN TRADE ' 

Imports.—Imports of iron and steel scrap in 1948 increased 11-fold 
in quantity (415,072 short tons compared with 36,191 tons in 1947) 
and 16-fold in value ($10,453,480 compared with $668,790 in 1947). 
Of the 1947 imports, 179,725 tons came from Germany, 65,856 tons 
from Japan, 38,804 tons from the Netherlands, 31,567 tons from 
Cuba, and the remainder from other countries. In addition, 46,014 
tons of tin-plate scrap were imported in 1948 compared with 34,492 
tons in 1947, mostly from Canada. | 

Exports.—Exports of ferrous scrap from the United States in 1948 
were 242,025 short tons valued at $12,515,668, a 25-percent increase | 
in tonnage over 1947 and a 27-percent increase in value. Imports 
exceeded exports by 209,751 short tons (not counting 46,014 tons of 
imported tin-plate scrap). ‘The tonnage exported amounted to 7 
percent of the 5-year prewar average (for 1935-39) of 3,298,326 tons . 
a year, compared with 6 percent during 1947. The 1948 exports 
included 36,704 tons of tin-plate scrap, circles, strips, cobbles, waste- 
waste, and terneplate clippings and scrap valued at $5,829,476. The 
same materials in 1947 amounted to 29,805 tons valued at $5,574,243. 
The accompanying table shows the principal countries to which scrap 
was exported during the period 1944-48. | 

Ferrous scrap exported from the United States, by countries, 1944-48, in short tons 

[U. S. Department of Commerce] 

| Country 1944 1945 1946 1947 1948 

Argentina -.._.------------------------ 87 4, 264 4, 630 1 8, 474 4, 488 
Brazil. _....--.-...-.--.--.------- se 271 1, 088 787 1, 165 1, 252 | 
Canada........-.---.------------------ 71, 518 47, 465 82, 346 119, 394 168, 072 

Ghile....-.-.-.------------------- = 72 7,447 1, 334 5, 719 376 
China.__..--...-.-2.-2-2--s- 2-222 eeafeeeee eee nee 112 7, 930 6, 315 8, 217 
Colombia_.......---.-.---------------- 1, 819 955 22 587 1, 173 
Cuba... ... sss sss senses see eec ene e[eeeee nsec eee 687 521 845 906 
Denmark.___._..----------------------|-------------|------------- 55 2, 080 1, 730 
Hong Kong. ...-----------------------|-------------|------------- 649 2, 572 3, 034 
India........-.------------- eee nen] nee nef ee ne ene nee ene n eee 644 8,910 
Mexico....-...-.-...------------------ 17, 509 27, 471 48, 194 33, 978 37, 759 
Philippines, Republic of.....----------|-------------|------------- 240 429 739 
Portugal__...._..----------------------|-------------|------------- 97 2, 074 711 
Sweden__._.-..-----__----------------|------------- 510 493 2, 448 1, 641 
Turkey_...._--------------------------|------------- 59 50 1, 077 91 
Union of South Africa. -......---------|------------- 168 393 477 1, 271 
United Kingdom...___.....-.---------|------------- 199 435 141 |._..__--.--- 
Uruguay _....._----------------------- 220 4, 432 425 1, 721 1, 041 
Other countries___..-...--------------- 4, 186 877 505 3, 941 5, 614 

Total: Short tons........-------- 95, 682 95, 734 149,106 | __1 194, O81 242, 025 
Value_......._..........| $1, 910, 226 | $2, 589, 239 | $3, 384, 514 | 1 $9, 854, 401 | $12, 515, 668 

1 Revised figure. 

~ 4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce.
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GENERAL SUMMARY 

| CCENTUATED by the threat of possible lead shortages 
| A resulting from unpredictable work stoppages, an accelerated 

program of defense construction, and Government require- 
ments for the strategic stock pile, consumer demand for lead remained 
high throughout 1948. As a result, the market quotation for lead 
advanced three times during the year to establish new record highs, 
and a sellers’ market continued to prevail within the industry. With 
elimination of a 30,000-ton potential gain in domestic mine production 
in 1948 through work stoppages in certain mining areas which in 
turn limited domestic refinery output, there was increasing demand 
for lead from secondary and foreign sources. Recovery from secondary 
sources remained above 500,000 tons and surpassed domestic mine 
output for the third successive year. Total imports of lead were 52 
percent greater in 1948 than in 1947 owing in part to the desire for 
American dollars abroad and to the suspension of lead import duties 
beginning July 1, 1948. 

The total consumption of primary, antimonial, and secondary lead in 
the United States in 1948 was 1,115,995 tons. Lead stocks (physical 
inventory) at primary smelters and refineries rose 113 percent during 
1948, and consumers’ inventories at the end of the year were 30 
percent greater than on January 1. 

Government regulations requiring a license for the exportation of 
pig lead and. lead semimanufactures remained operative throughout 
the year. . 

1 This report deals primarily with the smelting, refining, and consuming phases of the industry. For 
details of mining operations, see various State chapters of this volume. 
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Salient statistics of the lead industry in the United States, 1939-43 (average) and 
| 1944-48, in short tons 

1939-43 | (average) 1944 1945 1946 1947 1948 

Production of refined primary lead: 
From domestic ores and base bullion_.| 489,692 | 394,443 | 356,535 | 293,309 | 381,109 339, 413 
From foreign ores and base bullion..._; 85, 234 70,320 | 87,050 44, 888 59, 901 67, 281 ’ 

Total_...-....--.----.--._..----..--| 524,926 | 464,763 | 443,585 | 338,197 | 441,010 406, 694 | 
Becovery of secondary lead._.__......-.--| 312,871 | 331,416 | 363,039 | 392,787 | 511,970 500, 071 

ports: 
Lead in pigs, bars, and old_..........-| 209,373 | 226,073 | 230,313 | 114,706 | 2175, 538 | 276, 169 

_ Lead in base bullion ............-.----| 28, 333 58 8 125 2 1, 580 7, 186 
Lead in ores and matte-..............| 74,713] 93,570] 70,005] 44,407] 50,752] 63, 907 

Exports of refined pig lead *_.._...--------| 31, 381 15, 523 1, 784 700 1, 616 399 
Estimated consumption of primary and 
secondary lead.............-.--..-------| 981, 000 |1, 118, 643 |1, 051, 602 | 956, 476 |1, 172, 000 | 1, 133, 895 | 

Prices (cents per pound): 
New York: 

Average for period ....__..-------- 5.80 6. 50 6. 50 8.11 14. 67 18. 04 
Quotation at end of period.._--._- 5. 97 6. 50 6. 50 12. 55 15. 00 21. 50 

London average for period ____..._---- (4) 4,49 4.99 8.63 15.27 17. 16 
Mine production of recoverable lead_...--| 456,470 | 416,861 | 390,831 | 335,475 | 384,221 390, 476 
World smelter production of lead 2......--|1, 840, 000 |1, 424, 000 |1, 233, 000 |1, 140, 000 |1, 414, 000 | 1, 420, 000 

1 Data include lead imported for immediate consumption plus material entering the country for storage 
under bond. 

2 Revised figures. 
_ 8Includes less than 1 ton of foreign lead reexported in 1944, 377 tons in 1945, 103 tons in 1946, 102 tons in 
1947, and none in 1948, according to records of the U. 8. Department of Commerce. 

- 4 Figure not available. 

DOMESTIC PRODUCTION 

Statistics on lead output may be prepared on a mine or smelter and 
refinery basis. The mine-production data compiled on the basis of 
lead content in ore and concentrates and adjusted to account for 
average losses in smelting are the most pertinent measure of produc- | 
tion from year to year. The pig-lead output, as reported by smelters 
and refiners, presents a more precise figure of actual lead recovery but 
generally differs from the mine figure owing to the lag between mine | 
shipments and smelter consumption of ore and concentrates. These 
inequities, however, tend to balance over a period of years. | 

| MINE PRODUCTION 

Despite a continued high industrial demand for lead and an all- 
time high-record market price, domestic mine output of recoverable 
lead (including that made into pigments) in 1948 increased less than 
2 percent over 1947. Work stoppages due to labor-management 
disputes curtailed lead outputs in certain areas and were the greatest 
single factor to impéde the obtaining of greater supplies from domestic 
mines in 1948. The work stoppage which shut down the St. Joseph 
Lead Co. mines, mills, and smelter in southeastern Missouri for 11 
weeks was estimated to have been responsible for the loss of 25,000 
tons of lead production. Work stoppages during the year curtailed 
lead outputs in other areas, notably the Tri-State district and north- 
eastern Washington.
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Of the total lead produced at United States mines in 1948, 63 
percent came from the output of 25 properties. Missouri continued 
to rank first among the States in the production of lead, and the 

_ Southeastern Missouri district continued to be the largest lead- 
producing area, supplying 26 percent of the total domestic output. 
The St. Joseph Lead Co., as in the past, produced the bulk of the out- 
put from its Bonne Terre, Desloge, Federal, and Leadwood mine 
groups in St. Francois County and the Mine La Motte mine in 
Madison County. Each mine is equipped with a mill; the five have 
a combined daily capacity of about 24,000 tons. In the Tri-State © 
district the production of lead concentrates, stimulated by the record 
high price, increased 11 percent over 1948 despite the loss of operating 
time caused by a labor strike in July and August. The Tri-State 
area produced 7 percent of the total domestic output in 1948 compared 
with 6 percent in 1947. | 

The combined Western States contributed 65 percent of the total 
domestic production and recorded a 14-percent gain over 1947. Idaho 
was again the largest producer of lead in the Western States and second 
only to Missouri in the United States. In 1948, 93 percent of the 

| State total lead came from the Coeur d’Alene region. Six properties 
in Idaho produced 60 percent of the State total lead, and of the total 
more than 77 percent came from zinc-lead ore and old tailings. Lead 

| production in Utah in 1948 responded strongly to the record high 
market price of lead, and the State output rose to the highest level 

| | since 1943. The United States & Lark property of the United States 
: Smelting, Refinng & Mining Co. in the West Mountain (Bingham) 

district remained first among the State lead producers. Of the State 
total lead in 1948, 88 percent was recovered from zinc-lead ore. 
Uninterrupted operation of lead and zinc-lead mines in Arizona in 
1948 resulted in an output of 29,899 short tons of recoverable lead, 
the largest in the history of the State, and 5 percent greater than the 
previous record production in 1947. The Copper Queen mine of the 
Phelps Dodge Corp. at Bisbee continued to be the largest Arizona 
lead producer in 1948; about 90 percent of the State total lead was 
recovered from zinc-lead ore. In Colorado the value of lead recovered 
from ores in 1948 was higher than in any previous year and exceeded 
that of gold for the first time since 1891. In quantity the mine pro- 

| duction of lead increased 34 percent over 1947 and was the largest 
since 1928. The leading producer in the State in 1948 was the 
American Smelting & Refining Co. Kokomo unit in Summit County. 
Zinc-lead ore yielded 63 percent of the State total lead during the 
year. Lead production in Montana gained 14 percent over 1947 and 
was the largest yearly output since 1942. The four leading pro- 
ducers, which contributed 84 percent of the State total in 1948, were 
the Butte Hill mine and dumps, the Emma, Mike Horse, and Jack 
Waite mines. Of the Montana total output of lead in 1948, 89 per- 
cent was recovered from zinc-lead ore.
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Mine production of recoverable lead in the United States, 1989-43 (average) and 
1944-48, by States, in short tons oe od 

gran . 

1939-43 
State (average) 1944 1945 1946 1947 1948 

Western States and Alaska: 
Alaska.__.....-----------.------------ 599 44 il 115 264 329 
Arizona.__....------------------------ 13, 635 16, 707 22, 867 23, 930 28, 566 29, 899 
California_.........--.....-.-.--..----] 3, 346 5, 682 7, 224 9,923 | 10, 080 9,110 
Colorado.....-..-.-------------------- 13, 097 17, 698 17, 044 17, 036 18, 696 25, 143 
Tdaho___..-...-_-_-.---.--------------} 102, 219 83, 5380 68, 447 | 59, 987 78, 944 88, 544 
Montana_.-_-----_-------------------- 19, 445 13, 105 9, 999 8, 280 16, 108 18, 411 
Nevada.-_.__---_-_-------------------- 6, 305 6, 605 6, 275 7,175 7, 161 9, 777 
New Mexico__-_-_-------------------- 4, 842 7, 265 7, 662 4, 899 6, 383 _ 7,653 . 
Oregon..._.._------------------------ 27 4 i 2 12 7 

_ South Dakota.-._----------------~---- 27 34 |____..-.--]---------- 8 16 
Texas___...._--.-.-------------.------ 162 |____---..-}__-_------ 47 78 170 
Utah__.__---..------------------------ 70, 022 52, 519 40, 817 30, 711 49, 698 55, 950 
Washington. __..._---------.---------- 4, 010 5, 825 3, 802 2, 987 5, 359 7, 147 
Wyoming..__...-_-.---------------.-- 1 |____------ 3 {__._----__].--------_|.--------- 

Total_._...._.-.------------._-.----| 287, 737 | 209, 018 184,152 | 165,092.|. 221, 357 252, 156 

West Central States: . 
- Arkansas... _.-._.....--.-------------- 14 |____=___- 1 2 18] . 22 

Kansas....._--.-.-...------------------ 11, 758 9, 394 7, 370 6, 445 7, 285 8, 386 
_ Missouri........-.--------------------| 175, 740 174, 683 176, 575 139, 112 132, 246 102, 288 
Oklahoma..-.._._..-.-----.---------- 23, 304 18, 944 12, 664 13, 697 14, 289 16, 918 

Total.....--_---.-..---..-----------] 210, 816 198, 021 196, 610 159, 256 153, 838 127, 614 

States east of the Mississippi River: do - oe 
Illinois............-....---------------| 1,716 1, 971 3,095 |. 3, 865 2, 325 8, 695 
Kentucky____-._-.-_-.---------------- 261 170 129 |. 95. 214 216 

New York........-_-.-.-.-.----------| 2,250 |. 1,644 862 | +1, 073 1,496 | 1,231 
Tenmnessee_........__------------------ 310 |_.._------| 54 |: 125 22 |_-..------ 

Virginia._...-....-..-------.---------- 2, 629 4,622 | 4,243 4, 381.__ 3, 803 4, 703 

Wisconsin..-._._..-...-----.--------- 751 1,445 | 1,776 | 1,588 1, 166 (861 

Total___.20.__-.._-.-------.-------- 7, 917° 9, 822. 10, 069 11, 127 9, 026. 10, 706 

' Grand total_........-.--..-.--------| 456,470 | 416, 861 390, 831 335,475 | 384,221.) 390, 476 

Mine production of recoverable lead in the United States, by districts that pro- 

duced 1,000 tons or more during any year, 1944-48, in short tons , 

: District | | State | 1944 1945 | 1946 | 1947 1948 

Southeastern Missouri region-._| Missouri-_-------------~----=|169, 622 173, 005 |135, 796 |129, 516 | 100, 654 

Coeur d’ Alene region._..__.....| Idaho__.--------~-----------]| 76, 813 63, 430 | 56,548 | 73, 060 82, 587 . 

West Mountain (Bingham) -__...]| Utah_-._--------------------| 31, 169 | 22,723 | 12,343 | 26,163 | 30,672 

Tri-State (Joplin region)........| Kansas, southwestern Mis- | 28,059 | 23,556 | 23, 363 | 24,239 | 26,901 
souri, Oklahoma. yo _ i 

Summit Valley (Butte)_._...:..] Montana____.---+.----------] 3,251 | | 2,870 | 2,357 | 10, 630 13, 217 

Park City region............-.--| Utah_-_.._.-.---------------{ 11, 660 8, 916 8,373 | 10, 987 12, 670 

Warren (Bisbee)__-.......-.-.--| Arizona.__-_..-------------- 3,497 | .9,400 | 10,889 | 138, 422 11, 253 

Coso (Darwin)..............-...| California.._.....-----------] 2,609 | 5,214 | 7,708 | 6,551 | 6,078 
Tintic............-.....-.-...-.| Utah_.._-.__-_---.----------| 5,319 | 4, 930 4, 239 6,166 | | 5,970 

Pioche..............._..........| Nevada_..._._--------------| 4,056 | (2, 987 3,493 3, 487  §, 613 

Old Hat__......................| Arizona_.._...--------------]| 4,161 | .5, 216 4,'790 } 4,603 . 5, 406 

California (Leadville)...........| Colorado_-_-._---.---------- 5,752 | 5,016 | 4,441 4, 296 . 4,745 

Austinville.....__._....____._-.| Virginia___....-.------1-----| 4, 2385 4,222 | 4,381 | 3,803 4,703 

Metaline......._...__.._........| Washington_.._...-.--------| 5,278 | 3,506 | 2,224 3, 450 4, 297 

Rush valley & Smelter (Tooele | Utah........--.-------------| 3,293 | 3, 137 | 3,490 | 3,829 4,185 

ounty). 
Ten Mile... Colorado_.._.....------------| 241 680 810 | 1,167 | 4,177 

Pima Glerritas, Papago, Twin | Arizona...-...--------------| 2,445 | 2,063 | 2,296 | 2, 909 3, 917 

uttes),  . 
Upper San Miguel_.........---.| Colorado__......------------| 1,442 | 1,986 2,376 | 2,559 3, 804 

Central._..:..................-.| New Mexico..._------------] 4,428 5,379 | 3,199 | 3,450 3, 740 

Kentucky-southern Illinois.....| Kentucky, southern Illinois_| 2,048 | 2, 649 | 3,687 | 1,889 2, 965 

Magdalena_-__...........-...-.-.| New Mexico-_--.------------ 1,620 | 1,248 1, 273 1, 987 2, 826 

Big Bug....__-_--_--.-.-.-.---.| Arizoma...----.-------------] 1244 | 1,981 2,155 | 2,323 2, 676 

Pioneer (Rico)........----------| Colorado__--..--------------| 2,826 | 2, 440 2,176 | 2,042 2, 430 

Harshaw......._................| ATizona_.....-..+-----------| 2,212 | 1,066 692 | 1,393 1, 999 

Heddleston.._..................| Montana......._-.----------| 2,486 | 3,175 | 2, 648 | 2,087 1, 946 

Animas.______________.._......| Colorado_.......------------| 2, 2386 ] 2,618 3,207 | 2, 241 1, 886 

Bayhorse._.....-.-...----------| Idaho-._..-.--..-------..---| 2, 069 1, 302 553 | 2,039 1, 880 

Upper Mississippi Valley...-...| Iowa, northern Illinois, Wis- | 1,508 | 2, 261 | 1,861 | 1,816 1, 807 

consin.
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- Mine production of recoverable lead in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 1944-48, in short tons—Continued 

District State 1944 | 1945 | 1946 | 1947 | 1948 

Tomichi____.........-._.....-..| Colorado... _.._- 2222-2 __. 373 365 333 | 1,458 1, 788 
Northport (Aladdin)_._.........| Washington_____.__-_.._____- 233 28 39 508 1, 426 
Bossburg........--.---..-------].----d0_ oe. 5 158. 428 | 1,010 1,394 

| Warm Springs.._.___.__.......-| Idaho.--_--...__.____.___.-| 3,383 | 2,347 | 1,649| 1,879] 1,304 
St. Lawrence County.....-.---.] New York..........._......| 1,644 862 | 1,073 | 1,496 1, 231 
Aravaipa...........----.-.-----| Arizona....-... 222-22 2 e- 181 291 467 794 1,142 

| Red Cliff. ..................-.-.| Colorado_...................| 1,444 572 690 924 | 1,120 
Eureka._......-.----..---------|-----0___.. 2-0-2. 46 59 300 630 | 1,107 
Modoc._.._................-----| California... .-.-.------__- 26 862 279 139 | 1,061 
Alder Creek___..........----.---] Idaho _..__.---_-_-2--_--_- ee 32 38 136 | 1,103 776 
Bagle._...._...._.......---.---.| Montana_......-...-..-.----| 1,128 599 469 393 600 
Smelter (Lewis and Clark |.....do__-..-...-....-.....-.| 1,364 222 463 60 396 

County). . 
Resting Springs !.._.............| California......-....----_-_- (?) (2) (?) (2) (2) 

Shashi rssh ns PISS 

1 Not listed in order of output. - ‘ 
2 Bureau of Mines not at liberty to publish figures. 

Mine production of recoverable lead in the United States, 1947-48, by months, 
; in short tons | 

Month 1947 1948 Month 1947 1948 

January.......-..------------| 31, 545 33, 246 |} August_-.-.........--.-..-...] 31, 281 23, 685 
February.._......------....--| 30, 251 32,517 || September_..........---.....] 31,124 27, 279 
March.........---.-....-...--| 32, 735 35, 999 || October__..............-......] 33, 682 35, 687 
April_....--.....----.-.......| 33, 302 35, 200 || November_..................-| 31,550 36, 986 
May...-.---..------.-.....--| 33, 361 33, 370 || December....................] 32, 622 38, 542 
June_.....--..--..------.--.--| 32, 826 34, 543 ————| ____ 
July.....---.---.-.-....--..-.| 29, 942 23, 422 Total.............--..--| 384,221 | 390, 476 
ba ee 
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FIGURE 1,—Mine production of recoverable lead in the United States, 1941-48, by months. 

The 25 leading lead-producing mines in the United States in 1948, 
listed in the following table, yielded 63 percent of the total domestic 
lead output; the 10 leading mines produced 45 percent, and the 4 
leading mines 31 percent. 

Detailed information on the production of mines and districts 
in the United States may be found in the chapters of this volume 
dealing with the mine production of gold, silver, copper, lead, and 
zinc in the various States.



Twenty-five leading lead-producing mines in the United States in 1948, in order of output 

Rank Mine District State Operator Type of ore 

1 | Federal._.......-.......--.............-| Southeastern Missouri_.-.............| Missouri....._....| St. Joseph Lead Co___..-._........_....-.....--.| Lead. 
2 | United States and Lark___............--| West Mountain (Bingham)...-......-| Utah__....-.......| U.S, Smelting, Refining & Mining Co..._._...--| Zinc-lead. 
3 | Bunker Hill & Sullivan_..._..........._| Yreka_..-.-....---....-----....---.---| Idaho. _.....-.--- Bunker Hill & Sullivan Mining & Concentrating Do. 

0. 
4 | Leadwood.............-----..----------| Southeastern Missouri_-._........-----| Missouri..........] St. Joseph Lead Co..........-.-.--.------------| Lead. 
5 | Copper Queen...........---..----------| Warren (Bisbee) .........-...---------| Arizona...........| Phelps Dodge Corp..........-----..------------| Zine-lead. 
6 | Bonne Terre..........-.----...--.------| Southeastern Missouri_-~.......-.-.---| Missouri.........-} St. Joseph Lead Co-........--------------~-2-2-| Lead. 
7 | Butte Mines..................-.--...---| Summit Valley (Butte) -......--.-....| Montana_._._....-| Anaconda Copper Mining Co.......----_..---.-| Zine-lead. 
8 | Page....-...-..--.-.--------------------| Yreka_...-.--...-----.-----.-------+--| Idaho_.........---| Federal Mining & Smelting Co___....-.-..-.--- Do. | 
9 | Mine La Motte_........-....-----------| Southeastern Missouri-._.....---....-| Missouri..........| St. Joseph Lead Co. ._..-.....--....-----..-----| Lead. 

10 | Star._-.......--------------------------| Hunter...-.....---..-----------------| Idaho.....-....-.-| Sullivan Mining Co___.......-..-...----..------| Zine-lead. 
11 | Darwin group--....-.---.-..-----------| C080...-_----._.----------------------| California_........| Anaconda Copper Mining Co--.....-.---...-....| Lead. 
12 | Madison......_........----.------------| Southeastern Missouri-......-...-..--| Missouri..........| St. Louis Smelting & Refining Co___-...........| Lead-copper. 
13 | Mammoth-Collins._._-_........-........| Old Hat_.....-2-.2..-2.-2..-___.....-] Arizona._......._.| St. Anthony Mining & Development Co_.....__| Zinc-lead. 
14 | Chief, Gemini, etc..._-......--.........| Tintie........ 22.222... ----------]| Utah__......__.....}| Chief Consolidated Mining Co___.....-..._-.-.. Do. 
15 } Combined Metals group_............---| Pioche............-.----.--.----------| Nevada...........]| Combined Metals Reduction Co....--...------- Do. 
16 | Silver King...........-.........--...---| Park City.......-...----.....-....----| Utah__......_.___.| Silver King Coalition Mines Co__...-....-.- 22. Do. ~ 
17 | Sherman.............-..---.-----...----| Lelande___..-.._.......-....---...--..| Idaho.............| Day Mines, Inc_......-....-.-...----.....-_...| Lead. Es 
18 | Austinville...........---.-.---.--------| Wythe County.-.....-..-.------.---.| Virginia__.........| New Jersey Zinc Co__......------------.------.-| Zine-lead. >. 
19 | Desloge_._...........-.-.---.---.....---.| Southeastern Missouri. ...............}| Missouri..........| St. Joseph Lead Co_.............-_--.......-...-| Lead. gy 
20 | Tamarack.-_...........-....---...------| Placer Center.._............-.--..--..| Idaho__...........| Day Mines, Inc._.-._-_.....-.....-........-.....| Zine-lead. 
21 |} Kokomo unit._._....----....-..........| Ten-Mile__...- 2.2222 2-..-22.-....-..| Colorado_...._....| American Smelting & Refining Co-____....--.._- Do. 
22 | San Xavier..........--....---.-...----.| Pima _._..2-.-.-....-_.....---..-----| Arizona__.........| Eagle-Picher Mining & Smelting Co__..--.-_._- Do. 
23 | Morning._...--.-......--.------.-------| Humter._...2......-------------------| Idaho._.-...-.....| Federal Mining & Smelting Co_----...--------- Do. 
24 | Osburn Tailings............----.-------| Evolution.........--.--.-.------------|-.---do_...........| Heela Mining Co_~--_...-._-..--.-----.-------- Do. 
25 | Park Utah.................-......-----.| Uintah_....--.2....---..-----_....--.-| Utah .............| Park Utah Consolidated Mining Co.-.-_......- Do. 

© 
. ~J
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Pig lead in the United States is derived from three main sources— 
domestic mine production, imports of foreign ore and base bullion, 
and secondary smelter output from scrap material—and is produced 
at primary plants that treat ore, base bullion, and small quantities of 
scrap and at secondary plants that process scrap exclusively. Of the 
eight primary smelters operating in the Western States, only two 
(Selby, Calif., and Bradley, Idaho) produce refined merchant lead. 
The other six plants produce only base bullion (containing approxi- 
mately 98 percent lead plus gold, silver, and small quantities of 
impurities recovered from the ore smelted), which is shipped to re- 
fineries in the Middle Western and Eastern States for recovery of the 
gold and silver and purification of the lead to meet commercial require- 
ments. Both primary and secondary smelting plants may make 
refined lead or antimonial lead. Because of the large quantity of 
hard lead—such as battery scrap—melted at secondary smelters, the 
output from this type of operation is essentially antimonial lead 
alloys. Statistics on the production of refined lead and alloys at 
secondary plants are given in the Secondary Lead section of this 
chapter. The 14 primary smelters and refineries in operation in the 
United States in 1948 consumed 432,543 short tons (lead content) of 
ore and concentrates, 16 percent of which was of foreign-origin, com- 
pared with 448,703 tons in 1947, 14 percent of which was foreign. — 

| ACTIVE LEAD SMELTERS AND REFINERIES : 

Primary lead smelters and refineries operating in the United States 
in 1948 were as follows: 

| California Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). . 

Coen yreadville— Arkansas Valley plant, American Smelting & Refining Co. 
smelter). 

Idaho: Bradley—Bunker Hill Smelter, Bunker Hill & Sullivan Mining & Con- 
centrating Co. (smelter and refinery). 

Illinois: pon Federal plant, American Smelting & Refining Co. (smelter and 
refinery). 

Indiana: East Chicago—U. 8. S. Lead Refinery, Inc. (refinery). 
Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 
eee ean) 7 oreulaneum—Herculancum plant, St. Joseph Lead Co. (smelter and 

refinery). | 
ronan: bast Helena—East Helena plant, American Smelting & Refining Co. 

smelter). 
Nebraska: Omaha—Omaha plant, American Smelting & Refining Co. (refinery). 
New Jersey: Barber—Perth Amboy plant, American Smelting & Refining Co. 

(smelter and refinery). 
ees FE] Paso—E] Paso plant, American Smelting & Refining Co. (smelter). 
tah: 

Midvale—Midvale plant, United States Smelting, Refining & Mining Co. 
(smelter). 

Murray—Murray plant, American Smelting & Refining Co. (smelter). 
Tooele—Tooele plant, International Smelting & Refining Co. (smelter). 

REFINED LEAD 

Primary refineries in the United States in 1948 produced 411,646 
short tons of refined lead, a decline of 10 percent from the 1947 output 
of 456,672 tons. |
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Of the 406,694 tons of primary lead produced in 1948, domestic 
ores and base bullion supplied 83 percent and foreign ores and im- 
ported base bullion 17 percent. In 1947 the origin was 86 percent 
domestic and 14 percent foreign. The quantity of refined lead produced 
from foreign base bullion, which has been negligiblesince 1942, advanced 
over one hundredfold in 1948. The following tables give the production 
of refined lead by sources and by country of origin of the ore. Details 
of the sources of lead from domestic ores are given in the Mine Pro- 
duction section of this chapter. | 

Refined lead produced at primary refineries in the United States, by. sources, 
1944-48, in short tons 

Source 1944 1945 1946 1947 1948 

Refined lead: 
From domestic ores and base bullion. 394, 443 356, 535 293, 309 381, 109 339, 413 
From foreign ores__..-.--.----.------ 70, 225 86, 932 44, 790 59, 838 60, 829 

. From foreign base bullion_-__-_.-.--- 95 118 _ 98 7 63 6, 452 

Total from primary sources-_____..- 464, 763 448, 585 338, 197 441,010 406, 694 
From scrap....---------------------- 11, 368 18, 525 8, 013 15, 662 4, 952 

Total refined lead......._-.----.--| 476,131 | 462,110 | 346, 210 456, 672 411, 646 
Average sales price per pound-__-__-__-- $0. 064 $0. 064 $0. 084 $0. 143 $0. 179 
Total calculated value of primary refined 

lead 1__......---.-----.---------------- [$59, 490, 000 |856, 780, 000 |$56, 820, 000 | $126, 130, 000 |$145, 600, 000 

1 Excludes value of refined lead produced from scrap at primary refineries. | | 

Refined primary lead produced in the United States, by country of origin, 194448, 
in short tons | | 

| | Source 7 1944 1945 1946 | 1947 1948 

Domestic ore and base bullion__..__--_---- 394, 443 356, 535 293, 309 381, 109 339, 413 

Foreign ore: ns ns es 

Australia_--.-.-----.------------------ 22, 210 22,087 | ~— 7, 5384 5, 952 6, 729 
BASHA nee eeeoo oon 7, 461 li, 151 5, 026 3, 548 3, 608 
Europe....-.-.--.---------------------|------------]------------]------------]------------ 

43 
Mexico.._...............-.s 5, 250 3, 097 2, 056 5, 523 4,497 
South America__......................-| 13, 434 25,701 11, 344 17,096 |. 24,589 

| Other foreign......-.--.-----------| 21,870 | 24, 896 18, 830 27,719 21, 433 

Total.....-..----.-------------------| 70, 225 86, 932 44,790 59, 838 60, 829 

Foreign base bullion: 
- Australia._..........--.----.---.-..--_-]-------_---]_---_------- |---| 466 
Mexico.....-.......-..--.-..-..-. 58 63 10 30], 687 
South America. __._.-_.-.-_--.-------- 37 55 88 33 52 
Other foreign.._........----------.--.-|------------]}------------]------------]------------ 297 

Total........------------------------ 95 118 98 63{ «6, 452 

Total foreign.-...------------------- 70, 320 87, 050 44, 888 59, 901 67, 281 

Grand total...........-.-------------| 464,763 | 443,585 | 338,197 | 441, 010 406, 694 

ANTIMONIAL LEAD 

Antimonial lead output at primary refineries in 1948 reached the 
highest level in history as production advanced 17 percent over 1947. 
Distribution of the lead according to source is shown in the following 
table. The average antimony content of antimonial lead produced 
in 1948 remained unchanged from 1947 at 5.7 percent. Although 
antimonial lead is an important byproduct of the refining of base
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| bullion, the quantity derived from this source is only a small part of _ 
the annual domestic output. The major production is recovered from | 
the smelting of antimonial lead scrap at secondary smelters. Produc- 
tion data from lead-smelting plants treating scrap materials exclu- 
sively are summarized in the following section and discussed in detail : 
in the Secondary Metals—Nonferrous chapter of this volume. 

Antimonial lead produced at primary lead refineries in the United States, 1944-48 
ee 

Produc- Antimony content Lead content by difference (short tons) 

tion ne . + Year 
(short Short From do- | From for- From 
tons) tons Percent | mestic ore | eign ore scrap Total 

1944............-| 87,902 4, 670 8.1 13, 280 5,477 34, 475 53, 232 
1945__..-.....-.- 56, 495 4, 148 7.3 7, 286 2, 695 42, 366 52, 347 
1946__-....--...-- 50, 480 3, 285 6.5 11, 196 2, 149 33, 850 47,195 
947 TTT) 86, 075 4, 933 5.7 14, 836 9,850] 56, 456 gl, 142 
1948..._-..--.-| 100, 764 5, 760 5.7 | 29,561 15,918 | 49, 525 95, 004 

| : SECONDARY LEAD 

_ Some scrap lead is treated at primary smelters and refineries, but 
the greater part is received at a large number of plants that treat 

- secondary materials exclusively. Secondary lead is recovered in the 
| form of refined lead, antimonial lead, and other alloys. Recovery at 

primary and other plants in 1944-48 is shown in the following table. 
Secondary lead recovery in 1948 exceeded the total domestic refined 
primary lead production by 23 percent and surpassed the domestic © 
mine output of recoverable lead for the third successive year. Further 

| details appear in the Secondary Metals—Nonferrous chapter of this 
volume. | 

Secondary lead recovered in the United States, 194448, in short tons 

1944 1945 1946 1947 1948 

As refined metal: . 
At primary plants_._-..-....--.--.-- 11, 368 18, 525 8, 013 15, 662 4, 952 
At other plants.......-.--..--..-...-| 43,678 | 42.598 65, 601 95, 843 126, 951 

Total_....-..-..--...-------------- 55, 046 61, 123 73, 704 111, 505 131, 903 

In antimonial lead: 
At primary plants..............--.-.| 34,475 42, 366 33, 850 56, 456 49, 525 
At other plants....-.-.222----2 2 -- 146, 343 151, 713 159, 834 209, 479 194, 027 

Total__..--..-----.----..---------- 180, 818 194, 079 193, 684 265, 935 243, 552 
In other alloys._..-..-.....--_--_-----.-- 95, 552 107, 837 125, 399 134, 530 124, 616 

Grand total: 
Short tons_--....._.-_.---------- 331, 416 363, 039 392, 787 511, 970 500, 071 
Value. __-_--.-------_-----------|$42, 421, 248 |$46, 468, 992 /$65, 988, 216 | $146, 423, 420 |$179, 025, 418 

LEAD PIGMENTS 

The principal lead pigments are litharge, white lead, red lead, 
sublimed lead, leaded zinc oxide, and orange mineral. These prod- 
ucts are manufactured for the most part from metal, but some ore 
and concentrates are converted directly to pigments. Details of the 
production of lead pigments are given in the Lead and Zinc Pigments 
and Zinc Salts chapter of this volume. |
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CONSUMPTION AND USES 

Domestic lead consumption (including lead in lead ore used di- 

rectly in the manufacture of lead pigments and salts) totaled 1,133,895 
short tons in 1948. Of the total consumed, 680,516 tons were re- 

fined soft lead, 280,952 tons antimonial lead, 55,426 tons unmelted 
white scrap, 52,719 tons percentage metals, 21,897 tons copper-base 
scrap, 24,485 tons drosses and residues, and 17,900 tons from lead . 

ores used directly in the manufacture of lead compounds. During 

the year 77 percent of the total lead consumed was used in the. manu- 
facture of metal products. Production of the three largest lead- 

consuming items—batteries, cable covering, and tetraethyl fluid— 

used nearly 53 percent of all the lead consumed in 1948. Batteries 
took 31 percent of the total, cable covering 15 percent, and tetraethyl 
fluid 7 percent. 

Consumption of lead in the United States in 1948 

| Short tons 
a 
Metal products: . 

Ammunition..._..-.--------------------------------- 2 - - -  n eenenn  ne eeeeennneeeee 49, 635 

Bearing metals.__._...-------------------------------------------- 2-2 ener e enn ee] 42, 594 

Brass and bronze._.__.-----.---------------------------- ---- -e een e eee 23, 239 

Cable covering. _..--_----------------------------------- 2-22-22 oe nen nee nee 171, 654 

Calking lead____..-...-------------------------------------- 2-2 ne nn en nn nnn ene ne ee 31, 473 

Casting metals__._._...-.-------------------------------- 2-2 neeenee 8, 974 

Collapsible tubes..-.....------------------------------------------ 22-2 nnn e eee n renee 11, 071 

FPoil_...__.------ nnn ne ne nn en nn nnn nn nee eens 3, 203 

Pipes, traps, and bends- --.--..---------------------------------------- 2-02-22 - nen enero 39, 843 

Sheet lead_._....------------------------------------ ee enn ee ne nn ne ee eee nee 31, 559 

Solder none none eec nnn eee en eee een enone ne ee eee 71, 025 
Storage batteries (antimonial lead) --......----------------------------------------------- 203, 869 

Storage batteries (oxides) .....--.-------------------------------------- == enn enero 150, 536 

Terne metal__.____._-._--_-------------------------------- = ene nn eee 3, 278 

Type metal. ..._..-...---------------------------- 2-2 eee eo ee eee ene eee ene 26, 279 

Total metal products..-_..-..----------------------------------------- 2-2-2 enone 868, 232 

Pigments: \ 
White lead..._....._.---- eee nee een nee ee ee eee ee eee 30, 970 
Red lead and litharge....._.._-----.----------------------------------------------------- 80, 356 

- Pigment colors._._...---------------------------------- 2 enn nen nnn nnn ne nec 10, 832 

Other 1. nnn nanan anne ene ene ence seen enenene nee ee ee en ence ne neee 20, 230 

Total pigments.........-.-..--------------------------- 20 eo eee enn nnn en enn ee ene 142, 388 

Chemicals: 
Tetraethyl lead _____..-.-...----------------------------------- 2 eee ener 83, 809 

Miscellaneous chemicals._.._..__..---------------------------+--------------------------- 10, 280 

Total chemicals_____.__..-_-.---.---.------------------- ee -- e e eee 94, 089 

Miscellaneous uses: 
Annealing......_.-.-------------------------- = = nnn nn nnn nnn nnn nnn nen renee nee 6, 182 

Galvanizing..........._.-_------.----------------------------------- eo eeeenneeeee 1, 995 

Lead plating ....-....----------------------------------------- 2-2 oe en nnn en nner nnn nee 2, 274 

Weights and ballast...._...------------------------------------------ 2-222 nne eee eee 6, 290 

Total miscellaneous USeS.._.------------------ eee eee ee eee eee ee 16, 691 
Other uses unclassified. __.......-----.------------------------------------------- +--+ 22-2 12, 495 

Grand total......--------- enn ne ee ee nee eee eee eee eee eee eeeee-| 1, 188, 895 

ee te AS ES ST 

1 Includes lead content of leaded zinc oxide production.
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Consumption of lead in the United States in 1948, by months ! 

eS Ee StS SS SS 

| Month Short tons Month Short tons 

January_-_.._..2.---2 eee 97,451 || August_......-------_----2- 2-2 eee 96, 102 
February. _..-....--.-_2-- eee 92,451 || September. -_._....-..-.._.-_________- 94, 638 
March.-_._--_..__...-_.....----------| 102,601 |} October_.........----..--........... 106, 106 
April... 0 95,094 |) November_.-_.------------_-....._. 98, 935 
May--__.._-_----_-_ ee 86, 203 || December__._.--._.--____._._________]. 98, 741 

-  Jume_.-- 2222 lols ----| 89,847 | 
July.....--- 2 --------- 75, 726 — Total._..2222-22--- eee 1, 133, 895 

1 Includes lead content of leaded zinc oxide production. | | 

Lead consumption in the United States in 1948, by class of products and type of 
: . material, in short tons 

Soft and Scrap, per- 
~ . oil and an- centage 

timonial lead metal, Total 
me . drosses, etc. 

Metal products ._.-..-----------------e eee | 715, 183 153, 049 868,232 
Pigments............-...--------------------.- ee 124, 293 195 1124, 488 
Chemicals._...._--..-.-_--- eee eee 94,089 |__-.-_-_-_____- 94, 089 
Miscellaneous.-...___.._....-_-__--_-_-.-_-__-2. ee 16, 170 521 16, 691 
Unclassified -..-...._---_ 2-2 eee. 11, 733 762 _ 12, 495 

‘Total____.__.. 222222 961, 468 154, 527 11,115, 995 

1 Excludes 17,900 tons of lead contained in leaded zinc oxide. | 

- STOCKS 

Producers’ Stocks.—Lead stocks, as reported by the American 
Bureau of Metal Statistics, are shown in the following table. Stocks 
of refined and antimonial lead include metal held by all primary re- 
finers and by some of the refiners of secondary material who produce 
soft lead. According to monthly reports released by the American 
Bureau of Metal Statistics, stocks of refined lead and antimonial lead 
declined in the first quarter of the year to a low of 14,837 tons at the | 
end of March. Inventories gained sharply to 19,453 tons during 
April and continued to advance through May and June. Stocks on 

Lead stocks at end of year at smelters and refineries in the United States, 1944-48, 
in short tons 

[American Bureau of Metal Statistics] a 
eee 

1944 1945 1946 1947 1948 

Refined pig lead..........................| 15,602 37, 584 40,870 13, 634 29, 050 
Antimonial lead_.__...-_.-._--_--------_-- 3, 934 7, 283 6, 717 7, 694 9, 594 

Total___...-..--------2------- ee 19, 536 44, 867 47, 587 21, 328 38, 644 

Lead in base bullion— 
At smelters and refineries__.._..--.___- 7, 333 8, 618 8, 453 7, 652 9, 697 
In transit to refineries. ____._..-__-___- 3, 331 4, 889 4,911 5, 447 4,101 
In process at refineries_______-.-__.-__. 14, 473 15, 097 16, 042 16, 328 17, 939 

Total_......_-..---------------- +--+ 25, 137 28, 604 29, 406 29, 427 31, 737 
Lead in ore and matte and in process at 

smelters. _.__...--.----.----------------- 80, 461 89, 462 111, 836 77, 199 76, 373 

Grand total._.......-.--.--.--.-----] 125,134 | 162,933 | 188, 829 | 127, 954 146, 754 
eee
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July 1 totaled 23,246 tons, declined slightly during the month, and 
dropped sharply in August to 18,971 tons on September 1. During 
the remainder of the year the inventories advanced steadily to the 

| peak 1948 level of 38,644 tons—a net gain of 81 percent from January 1. 
The Bureau of Mines annual survey of primary lead smelters and 

refiners indicated stocks of 13,634 tons (lead content) of refined lead 
at plants on January 1, 1948, and 29,048 tons on December 31, 1948. | 
Primary antimonial lead stocks at these same plants increased from 
7,009 short tons (lead content) at the beginning of 1948 to 9,258 
tons at the end of the year. In terms of lead content, stocks of ore 
at the 14 operating smelters and refineries decreased 5 percent— 
from 46,313 tons to 44,038 tons during the same period. The inven- 
tory of base bullion at refineries that receive base bullion as a raw 

| material and at smelters that produce base bullion for shipment to 
refineries totaled 4,912 tons at the beginning of January and 4,290 
tons at the end of December 1948. Stocks of in-process base bullion 
or work lead at five combination smelter-refinery plants are not 
included in reports to the Bureau of Mines. No direct comparison 
can be made between these data and the figures of the American 
Bureau of Metal Statistics. Figures reported to the Bureau of Mines 
represent physical inventory at the plants, irrespective of ownership, 
and do not include material in process or in transit. 

Consumers’ Stocks.—Consumers’ stocks of lead gained 30 percent 
during 1948. Inventories of refined lead and antimonial lead in- : 
creased 20 percent and 57 percent, respectively, from the levels 
prevailing at the first of the year. Total stocks, which on January : 
1, 1948, were 91,344 tons, dropped to 80,897 tons by January 30 but 
showed a general upward trend thereafter and reached 119,198 tons 
on December 31, the highest point of the year. 

Reconstruction Finance Corporation Stocks.—Refined-lead stocks 
(mostly corroding grade) of 4,996 short tons held by the RFC on 
January 1, 1948, were transferred during the year to the Treasury 
Department, Bureau of Federal Supply. 

Consumers’ stocks of lead at the end of 1947 and 1948, by types of materials, in 
| short tons | 

Date “sot = vente = “tage ready rota 

Dee. 31, 1947____- 51, 619 22, 402 3, 514 6, 247 1, 938 5, 624 91, 344 
Dec. 31, 1948.----| 62,077] 35, 088 4, 828 7, 932 2 301 6, 972 119, 198 

PRICES 

The two major markets for lead in the United States are New 
York and St. Louis; much of the lead produced domestically is sold 
at prices normally based upon quotations in these markets. Since 
suspension of trading on the London Metal Exchange in September 
1939, the London market has had no direct influence on New York 
quotations, and the differential between St. Louis and New York 
prices has remained 0.2 cent a pound, an amount approximating the 
freight charges between the two points. 

The market price for common lead, New York, was quoted at 

883326—50-——_46
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| $0.15 per pound until April 5, when the price advanced to $0.175. 
Continued heavy demands for lead from consumers and sales of 
foreign metal at premiums reportedly as high as 5 cents a pound 
resulted in a further advance on July 28 to $0.195 per pound. An 
additional increase on November 1 raised the quotation to an all- 

| time record of $0.215 per pound at which level it remained the balance 
of the year. | | 

The official London maximum price of £90 per long ton, duty 
paid, for Empire and foreign soft lead, fixed by the British Ministry 
of Supply March 31, 1947, was advanced to £112 on October 1, 
1948, but remained unchanged the remainder of the year. Quota- 
tions of the London Metal Exchange, discontinued at the outbreak 
of the war in September 1939, were not resumed during 1948. 

Average monthly and yearly quoted prices of lead at St. Louis, New York, and 
London, 1946—48, in cents per pound ! 

1946 1947 1948 
| Month 

St. New | Lon- St. New | Lon- St. New j Lon- 
Louis | York | don? | Louis | York | don? | Louis | York | don? 

January --.------------------ 6. 35 6. 50 6.28 | 12.76 | 12.93 | 12.58 | 14.82] 15.00 16.17 
February. ------------------ 6. 35 6. 50 7.01 | 13.01 13.18 | 12.58; 14.82] 15.00 16.17 
Mareh.-_.------------------- 6. 35 6. 50 7.01 14.77 | 14.96 | 12.58} 14.82} 15.00 16. 17 
April. ....------------------ 6. 35 6. 50 7.84 | 14.82; 15.00 | 16.17] 17.04] 17.21 16. 17 
May...--------------------- 6. 35 6. 50 8.09 | 14.82; 15.00; 16.17 | 17.32] 17.50 16.17 
Jume_..--------------------- 8. 03 8.18 8.09 | 14.82 | 15.00] 16.17 | 17.32] 17.50 16.17 
July. .---------------------- 9.10 9. 25 9.88 | 14.82} 15.00 | 16.17 | 17.63 | 17.81 16.17 
August. ...---.------.------ 8.10 8. 25 9.88 | 14.82 | 15.00 | 16.17 | 19.32] 19.50 16. 17 
September-.--.------------- 8.10 8. 25 9.88 | 14.82; 15.00 | 16.17 | 19.32] 19.50 16.17 
October..-.----------------- 8.10 8. 25 9.88 | 14:82; 15.00} 16.17] 19.32] 19.50 20. 12 
November-.----------------| 10.29 | 10.44 9.88 | 14.82 | 15.00 | 16.17 | 21.32] 21.50 20. 12 
December..._.-------------| 12.02} 12.19 9.88 | 14.82; 15.00; 16.17 | 21.32] 21.50 20. 12 

Average._....-.------| 7.96] 811] 8.63] 14.50] 14.67| 15.27] 17.87] 18.04| 17.16 

1§t. Louis: Metal Statistics, 1949, p. 499, New York: Metal Statistics, 1949, p. 4938. London: E&MJ 
Metal and Mineral Markets. 

2 Average price of foreign lead, converted to cents per pound with the pound sterling at $4.0214. Official 
maximum price raised on June 11, 1945; Jan. 15, 1946; Apr. 8, 1946; July 1, 1946; Jan. 1, 1947; Mar. 31, 1947; and 
October 1, 1948. 

FOREIGN TRADE ? | 

| Tariff.—The import duty set by the Tariff Act of 1930 on lead- 
bearing ores, flue dust, and mattes (lead content) was 1% cents per 
pound, and on lead bullion, pigs, bars, scrap lead, antimonial lead, 
type metal, babbitt metal, solder, and alloys not specifically provided 
for, 2% cents per pound. Im accordance with the Mexican Trade 
Agreement of January 30, 1943, these rates were reduced to % cent | 
and 1%. cents per pound, respectively. A provision of the agreement 
permits the increase in the tariff on lead-bearing ores, flue dust, and 
mattes to 1% cents per pound (lead content) and lead bullion, pigs, 
bars, scrap lead, etc., to 1%» cents per pound 30 days after the war 
emergency is officially terminated. The import duty of 1%. cents 
per pound on pig lead and % cent a pound on lead in ores and con- 
centrates was suspended in June 1948 until June 30, 1949, by act of 
Congress. 
Imports.—Imports of lead increased sharply in 1948 but remained 

well below the peak level established in 1942. As in previous years, 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.§. Department of Commerce.
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the greater part of the lead imported was in the form of pigs and bars, 
40 percent of which came from Mexico, 22 percent from Canada, 12 
percent from Australia, 9 percent each from Peru and Italy, and 8 
percent from 20 other countries. Imports of lead in base bullion | 
increased almost fivefold in 1948 to reach the highest level since 1942. 
Nearly 90 percent of the bullion originated in Mexico. Receipts of | 
of lead in ore, concentrate, and matte—principally from Bolivia, 
Union of South Africa, Australia, Peru, Newfoundland, and Canada— 
increased 26 percent. 

Total lead imported into the United States in ore, matte, base bullion, pigs, bars, 
and reclaimed, by countries, in short tons, 1944-48 ! 

[U. S. Department of Commerce] 
gn me cn A SS SP Se 

Country . : 1944 1945 1946 1947 1948 

Ore and matte: 
Africa. ...---------------------ennenen--e--------| 8, 459 2,338] . — 399 5, 616 10, 142 
Argentina.._.--._-.-----------------------------|---------- 4,716 2, 112 6 |---------- 
Australia..--..---.------------------------------| 27,180 | 17, 918 8, 341 7, 054 9, 017 
Bolivia._..--------------------------------------] 1, 098 1, 580 2, 202 6, 234 20, 369 
Canada. __.-_--.-------------------------------- 9, 909 8, 687 4,940 4,310 3, 488 
Chile._._._--------------------------------------| 4, 247 2, 330 1, 456 8, 048 3, 430 
Mexico. -..--------------------------------------- 3, 693 667 376 3, 065. 2, 702 
Newfoundland and Labrador_....-_-------------| 32, 273 17, 046 19, 037 10, 523 4, 800 
Peru__...------------- eee eeeeeeeeeee---------| 1, 295 | 14, 524 5,192 | 10,477 8, 548 
Other countries..._..-....----------------------- 471 204 | 352 419 1, 411 . 

Total ore and matte............---------------| -98,570 | 70,005 | 44,407 | 50, 752 63, 907 

Base bullion: 
Korea_...-----------------------------+---------|----------]----------]---------- 285 82 
Mexico..-..-.----------------------------------- 11 8 |---------- 1, 255 6, 455 
Peru___-__--------------- eee ene eee i 125} 40 619 
Other countries.....--.-.-..---------------------|----------|----------]----------|---------- 30 

Total base bullion__....-..--.----------------- 58 8 125 | 21,580 7, 186 

Pigs and bars: | | 
Africa. ._..----------------------------- eee | eee |---| eee =e 78 510 
Australia_...........---.-------_---------------- 560 | 13, 747 8,190 | 10,639 30, 469 
Belgium-Luxembourg. ....--.-------------------|----------|----------|----------]---------- 8, 911 
Burma. ._..---.-------------------------------+--|------ +--+ |--- +--+ ---|----------|---------- 2, 343 
Canada..__---..--------2--.-------------------- 8 19, 389 22, 822 59, 079 53, 940. 
Italy_..-...-.---_-.--_---_--------------------.-|----------]----------]----------]---------- 21, 349 
Japan....---------------------------------------|----------]---------- 12, 126 |_--.------ 24 
Korea. _..---.-----------------------------------]----------|----------]---------- 1, 659 |--.------- 
Mexico_....-_-----------------------------------] 167,704 | 160,179 | 53,534] 85, 783 98, 233 
Netherlands..--_.-....--.--.---------.--.-------|----------|----------]----------]----77=2-- 1, 826 

| Peru_.._.-.-------------------------------------| 54,486 | 84,158 | 15, 568 1, 151 23, 559 
Spain....---------- ee nnn fee ene eee eee eee fee eee eee] eee eee 1, 653 
Yugoslavia._..-.--.--.-..--_--_----.------------|----------]----------]---------- 1, 120 2, 889 
Other countries.....-.---------------------------|---------- 1 1 4 1, 662 

Total pigs and bars..-...---.------------------| 222,758 | 227,469 | 112,241 | 159,513 | 247, 368 

Reclaimed, scrap, etc.: . 
. Africa. ._...--------------- eee ee eee eee fee ne [eee eee 478 341 

Australia_...........-.--------------------------] 2, 788 1, 470 1, 337 1,111 3, 690 . 
Belgium-Luxembourg. -_-.-.--------------------|----------|----------|----------]---------- 986 
Canada.._....--.--------------------- eee 488 1, 374 1, 078 8, 070 11, 649 
Canal Zone___....-._-----------------------------|----------|---------- 9 202 447 
Chile.__..._-_.-..-_--.-------------------------- 15 |.---.-----|---------- 62 |_...------ 
Italy _._..--.-------_--_.------------- eee eee eee 69 2, 304 
Japan..___...--.----....------------------------]----------|----------]---------- 5, 386 |---------- 
Malta, Gozo, and Cyprus_.----------------------|----------|----------|---------- 78 155 
Mexico___..-_..---..--.-------------------------]----------|----------|----------]---------- 1, 644 
Netherlands.___.....-._-..-..----2--------------|----------|------.---]----------|---------- 2, 460 
Panama, Republic of___..--.--------------------|----------|---------- 12 | — 4) 223 
Philippines, Republic of...-.-.------------------]----------]----------|---------- 2 433 2, 341 
Yugoslavia__.-......-__-_-.-------.-------------|----------]----------|----------|---------- 652 
Other countries............-.-------------------- 74 |--- 28 29 145 1, 909 

Total reclaimed, scrap, ete..------------------- 3, 315 2, 844 2,465 | 416,025 28, 801 

Grand total._..............--.----------------| 319,701 | 300,326 | 159,238 |? 227,870 | 347, 262 

1 Data include lead imported for immediate eonsumption plus material entering the country under bond. 
2 Revised figure.
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Lead imported for consumption in the United States, 1944-48, by classes ! _ 

{U. 8. Department of Commerce] 
eee 

Lead in ores : ‘ 
flue dust, and Lead in base Pigs and bars Sheets, pipe, one : 
mattes, n.s. p.f. ; os 

Year ’ wise Total 
a A | speci- value 

S é 

Short Value Short Value Short Value snort Value | (value) 

1944______} 100, 8461$6, 756, 269 73 $7, 045] 223, 379|$22, 793, 430 40) $39, 572 $547 |$29, 895, 575 
1945_..._.| 76,126] 5, 758, 695 20 2, 242! 227, 311} 25, 280, 638 17; 2,778; 32, 515} 31, 312, 708 
1946......] 28,377} 3, 056, 111 20 2, 302} 100, 820; 14, 205, 992 24; 10,251] 21, 517| 17, 491, 086 
1947______| 2.44, 419/28, 558,643) 21,758} 2416, 643} 158, 705] 38, 008, 443 67| 42,434} 10, 453)2 50, 108, 767 
1948_____._| 33, 932} 8, 350, 507) 10,922) 3, 239, 135] 244, 998! 81, 061, 505 181) 100, 519} 35, 554/101, 069, 746 

——— 

1 Tn addition to quantities shown (value included in total values), ‘reclaimed, scrap, etc.” imported a8 
follows—1944: 3,315 tons, $298,712; 1945: 2,848 tons, $235,840; 1946: 2,481 tons, $194,913; 1947: Revised figures. 
15,963 tons, $3,072,151; 1948: 28,801 tons, $8,282,526.. Figures for 1944-48 include lead received by the Govern- 
ment and held in stock piles. 

2 Revised figure. 

Miscellaneous products, containing lead, imported for consumption in the United 
States, 1944-48 | 

[U. S. Department of Commerce] . 
ee 

Babbitt metal, solder, white metal, 
and other combinations contain- | Type metal and antimonial lead 
ing lead . . 

Year 
Gross, Lead ' TOSS, Lead t 

weig conten weig conten 
: (short (short Value (short (short Value 

tons) tons) tons) tons) 

1944._-__ eee 50 43 $15, 368 7, 562 7, 174 $954, 255 
: . 1946__.___.-.2- eee 143 73 101, 132 26, 110 24, 730 3, 241, 735 

1946___-_-_.-- 22 157 72 211, 122 1, 740 1, 494 220, 645 
1947... 2 lee 240 161 170, 247 2, 406 2, 219 753, 664 
1948__. le 257 184 213, 614 14, 346 12, 797 5, 162, 168 

NN 

Exports.—T'otal exports of pig lead (excluding reexports of foreign 
refined lead) declined from 1,514 tons in 1947 to 399 tons in 1948. 
Export restrictions imposed under the Export Control Act of 1940 
remained in force throughout 1948. : 

Lead exported from the United States, 1944-48 

[U. S. Department of Commerce] 
i 

Foreign Horeign 

Pigs and bars beet din Pigs and bars ported in | 

manufac- manufac- 
Year tures with Year stress With 

penefit of penehit of 
raw-bac raw-bac 

Short Value (short Short Value (short 
tons) tons) 

1944____.__________| 15, 523 |$2,073,145 20, 237 1947__..___.-_..--_-| 1,514 | $383, 132 (4) 
1945______.----.---| 1,407 | 202, 754 14, 846 1948. _____-_ ee 399 159, 421 (4) 
1946_.. 2-2-2 ele 597 | 106,457 (1) 

a a SE eS Sas Sy SS SSS SU rr SS Ss inl 

1 Data not available.
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Pig lead exported from the United States, by destinations, 1944—48, in short tons ! 

[U. 8S. Department of Commerce} . 

Destination 1944 1945 1946 1947 1948 

Countries: 
Argentina______..-.----.--_._-_-____-.--_.-------|_---------]----------]---------- 894 2 
Brazil__._.__-----------.----._----..------------ 450 406 281 63 1 
Canada___-_-.---------------.------------------ 5 8 40 6 7 
Canal Zone__....-----------_----.---.-----------|----------|]---------- 6 52 |_.-...---- 
Chile_._...__----..-----------.._-_-- +--+ ---- 23 215 2 52 42 

. China___.._.-.-----------------.---------------- : 8 6 21 
Colombia__..-_------.--------.----------.------- 34 25 49 12 16 
Cuba.___..-------------------------------------- 18 156 58 . 38 40 
Czechoslovakia._..-_-.-.----__.-----------------]----------|---------- 10 |.--------_]---------- 
Hong Kong_.....---.-.---.----__----------------|----------]---------- | ---------- 27 2 
India_._____..-------------------_.--------_------|----------|---------- (2) 19 121 
Madagascar. _....-----..-..----.-.--------------]------.----|----------|---------- re 
Mexico..._--...----------------------- +--+ -- ee 8 32 17 15 14 

~ Netherlands_____-...........--__- 2 2-------_|----------}---------- 1 ~ 100 (2) 
Netherlands Antilles.._...-...-...--...------.-- a) 14 Il j__--_.----J---------- 
Panama, Republic of-___..._.___..-.-.---------- 18 23 17 (2) - 1 
Philippines, Republic of.....____..-..___._.-..._|----_-_----|---------- 16 23 1 
Portugal..._......-------------------------------- 542 257 |.----.----|-.---.----|_---~----- 
Saudi Arabia__..-.....-------------.--.-____-_--|---------- 13 ll 3] - 24 
Turkey ._.--------------------_-.----------------}---------- 22 |._.------- 50 11 
U.S8.S8. R__.----------------- +--+ -------- 14, 314 66 |__-------- § |_-.-__---- 

| Uruguay. --.-.-------.--------- ee 7 2 10 27 |_--.------ 
Venezuela_...-.------------------.-------------- 17 75 34 30 63 
Other countries___-_._.-.-.---.-.--------.------- 77 93 26 48 33 

Total......-._.----------------- eee = ---- 15, 523 1, 407 597 1, 514 399 

Continents: 
North America.____.-.--..------._-----.-------- 80 273 170 139 74 
South America. -_.....----_..---------.---------- 541 761 381 1, 078 125 
Europe._.__...---------------------------------- 14, 867 323 11 118 9 
Asia_.._.____----------.------------- +--+ ---- 30 44 35 133 189 
-Africa and Oceania___..____.-_-. 2.2... 22------ 5 6 (2) 46 2 

1In addition less than 1 ton of foreign lead was reexported in 1944, 377 tons in 1945, 103 tons in 1946, 102 
tons in 1947, none in 1948, 

2 Less than 1 ton. | 

Lead is produced in many countries, but four—United States, 
Mexico, Australia, and Canada—have accounted for nearly three- 
quarters of the world output in recent years, as is apparent from the 
accompanying table, which shows world production by countries, 
1942-48, insofar as statistics are available. 

World smelter production of lead, by countries where smelted, 1942-48, in metric 
tons ! 

[Compiled by B. B. Mitchell] 

Country 1942 1943 1944 1945 1946 1947 | 1948 

Argentina............-.-------- 20, 760 23, 800 19, 100 21, 159 16, 190 17, 800 17, 830 
Australia.._.._...--......-.-.-_| 255,409 | 192,322 | 157,026 | 158,353 | 139,665 | 161,093 162, 057 
Austria -_...._.-..-..--.------- 8, 787 12, 043 10, 123 1, 272 4, 476 3, 795 8, 086 
Belgium ?____......-.........--| 16, 240 7, 960 7, 690 7, 340 23, 762 40, 520 66, 035 
Burma.._._...----_---_-------_| 17,180 |..--------]-----__.--]----------]----------]---------- 7, 570 
Canada-.-_._.........__...______| 220,722 | 203,091 | 129,347 | 147,964 | 150,360 | 147,104 145, 246 
China.._.-....--.-.-.--2 2-2 _- 1, 169 1,179 153 850 14 771 834 
Czechoslovakia_...._.-......_- (3) (3) (3) 645 2, 800 4, 460 5,770 
France.....---...-----.-.._---- 12, 462 12, 428 1, 923 2, 765 32, 010 36, 623 34, 813 
Germany ‘_........-.-._.....-.| 140,100 | 157, 200 | 5 139, 900 (8) 2 27,659 | 2724,356 | 37 49, 382 
Greece-._._-.--------------.- 2, 300 1, 150 600 700 1,127 948 1, 166 
Guatemala._.....-._-.--..___- 119 114 136 115 131 110 335 
Hungary.....---.---------.-.-- 4,810 6,370 | §%3, 230 910 10 60 (6) 
India_-_.-...-----_----..-- |---| eee |e] 234 554 
Indochina, French---.._..._..-- 2 16 51 |_____.-___|__--------|----------|---------- 
Italy.-....--..---...-----...-..| 28, 996 17, 715 2, 229 2, 826 14, 010 17, 543 26, 427 

See footnotes at end of table.
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World smelter production of lead, by countries where smelted, 1942-48, in metric 
tons ‘——Continued 

Country 1942 1943 1944 1945 1946 1947 | 1948 

7 Japan .........-.--.---...----| 26,019 | 1932, 511 | 138,048 | 112,568 | 4,965 | 8,747 | 10,600 
orea: 

Southern 2222 222Iw7|} 4,900 | 18,467 | 21,200) 2,548 f ©2000) 820%} 
Mexico.........-----.----------| 192,989 | 212,452 | 178,270 | 201,078 | 137,742 | 217,827 | 187,067 
Northern Rhodesia_----------| 1,118] 1,265| 1,047| 1, 748| 8,371 | 15,891 | 13,299 
Norway-.----------------------|---=--+---|---<2-+---]---2------ 52 36 48 (6) 
‘Peru._-._...-.-----.----------| 37,915 | 43,171 | 38,906 | 40,001 | 36,478] 32,810] 34,207 
Poland. .....-------.----------| 16,311 15, 506 15, 833 5 7,000 10, 915 12, 761 16, 874 
Rumania -__------.--.--.----|. 154 187 261| 3,363] 3,225] 3,316] (6) 
South-West Africa. ..........--|--------.-|----------]----.-~---|----------|---------- 64 82 
Spain................-----.----| 41,149 | 36,760 | 30,978 | 31,922 | 32,346 | 34,382 | 20,926 
Sweden.-......--..----------.- 230 2, 193 10, 553 12,501 | 11, 2238 9, 229 5, 192 
Tunisia..---------------------| 8,210] 1,867| 5,335| 7,023| 7,880/ 9,840] 17,960 
U.8. 8. R.b___-_-.--.----------| 80,000} 50,000} 45,000 | 40,000| 48,000} 63,000 75, 000 
United Kingdom §_------""""""] 5,487] 4,064] 3,556 | 2,743| 2,540/ 2/852 2; 312 
United States (refined) 1_.._---] 497,908 | 425,903 | 421,538 | 402,304 | 306,717 | 400,018 | 363,092 

Total (estimate) 12_.......|1, 665, 000 |1, 492, 000 |1, 292, 000 |1, 119, 000 |1, 034, 000 |1, 283, 000 | 1, 288, 000 

1 Data derived in part from Monthly Bulletin of the United Nations, The Mineral Industry of the 
British Commonwealth and Foreign Countries Statistical Summary, and the Yearbook of the American 
Bureau of Metal Statistics. . 

2 Includes scrap. 
3 Included with Germany. . 
4 Exclusive of secondary material. Includes Upper Silesia and Sudetenland through 1944. 
5 Approximate production. 
6 Data not yet available, estimate by author of chapter included in total. 
7 Bizonal area. 

: 8 January to June, inclusive. 
. § Data represent Trianon Hungary subsequent to October 1944. 

10 Preliminary data. 
11 Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base 

bullion not included. 
12 Includes estimate for Yugoslavia by author. . 

Argentina.—The chief lead-producing district in Argentina is the 
| Aguilar, where the Compania Minera Aguilar, S. A., a subsidiary of 

the St. Joseph Lead Co., operates the Aguilar group of mines. Over 
80 percent of the annual Argentine mine output of lead is produced 
at this property. Output in 1948 was at a rate approximately 40 
percent under the installed mill capacity owing to extremely poor 
transportation facilities, which interrupted incoming shipments of ma- 
chinery, Diesel oil, and mine timber, as well as shipments of concen- | 
trates to the smelter. The production of lead concentrates in 1948 
totaled 24,068 metric tons compared with 25,834 tons in 1947. On 
December 31, 1948, 1,744 tons of lead concentrates and 84,496 tons 
of zinc concentrates were stock-piled at the mine awaiting shipment. 

Australia.—Shortages of labor and material continued to hamper 
mining operations in Australia in 1948. Steel was in particularly 
short supply; as a result, deliveries of mining and milling machinery 
were being delayed 18 months to 2 years. 

Lead and zinc production was emphasized during the year at the 
Mount Isa mines in northwest Queensland, the copper section of the 
mine being idle until the new copper milling and smelting plant is 
completed. Production of lead-zinc ore totaled 571,706 tons; ore re- 
serves in the lead-zinc lodes were estimated at 9,608,400 tons assay- 
ing 6.4 ounces of silver per ton, 8.7 percent lead, and 7.3 percent zinc. 
During 1948 the Zinc Corp., Ltd., treated 454,717 tons of ore com- 
pared with 408,648 tons in 1947. At the New Broken Hill Consoli- 
dated property, adjoining the Zinc Corp. on the south and managed
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by that company, ore output was increased from 62,367 tons in 1947 
to 103,567 tons in 1948, the grade of ore being silver 1.9 ounces per 
ton, lead 9 percent, and zinc 12.6 percent. 

The Lake George Mining Corp., Ltd., at Captain’s Flat, New South 
Wales, produced 12,644 tons of lead concentrates in the year ended | 
June 30, 1948. Ore reserves on that date were estimated at 1,576,721 , 
tons assaying 1.17 dwt. gold and 1.46 ounces of silver per ton, 6.65 
percent lead, 11.85 percent zinc, and 0.65 percent copper. Mine out- . 
put of Electrolytic Zinc Co. of Australasia in 1948, totaled 125,226 tons. 
assaying 2.0 dwt. gold and 7.05 ounces of silver per ton, 19.5 percent 
zinc, 6.2 percent lead, and 0.48 percent copper. | 

A shortage of skilled miners and reduced working hours were named 
by North Broken Hill, Ltd., as the principal factors limiting mine pro- 
duction in 1948. The grade of ore mined was the lowest for many 
years, but recoveries of lead, silver, and zinc were the highest ever , 
obtained. At Broken Hill South, Ltd., production for the year ended 
June 30, 1948, totaled 236,950 tons of ore assaying 7.8 ounces of silver 
per ton, 13 percent lead, and 12 percent zinc, from which 39,866 tons 
of lead concentrates containing 74.8 percent lead were recovered. 

Burma.—Rehabilitation of the Burma Corp., Ltd., Bawdwin mine, 
which was severely damaged by Japanese occupation during the war, 
continued in 1948. The mine was unwatered to 40 feet below the 11th | 
level—668 feet below the 6th level—and operations were continued in 
an effort to gain access to the 12th level. After this is accomplished, | 
the electric pump on that level will be put into operation, and the 
prewar method of controlling mine water will have been reestablished. 
Additional electric power provided by three 400-kw. Diesel engines 
installed in May 1948 enabled resumption of smelting and refining 
operations. Production of refined lead began at the end of May and 
continued until early September, when it was discontinued because of 
shortage of essential mining supplies caused by interruption of traffic | 
over the Burma Railway due to insurgent activities. Traffic and 
production were resumed early in October. A total of 4,890 tons of 
refined lead was produced before operations were suspended in 
September. 

Chile.—Exceptionally high grade lead-zinc ore was reported oc- 
curring at the Compania Minera Aysen mine on the north shore of 
Lago Buenos Aires in Aysen Territory of southern Chile. Preliminary 
exploration has developed enough ore reserves to justify erection of a 
mill with the financial aid of the Chilean Miners’ Credit Bank. Metal- 
lurgical tests conducted in the laboratories of the Credit Bank pro- 
duced high-grade lead and zinc flotation concentrates with excellent 
separation and recoveries. Until Chilean roads are improved suffi- 
ciently to permit economical transportation to a Chilean port, con- 
centrates will be shipped from Puerto Deseado, an Argentine port on 
the Atlantic coast. 

French Morocco.—Mine output of lead in French Morocco increased 
in 1948 and surpassed the prewar production levels. Principal pro- 
ducing centers were Zellidja, Aouli, Touissit, Haut-Guir, and Bab 
Cedra. The Société Nord Africaine du Plomb, owned jointly by 
Société des Mines de Zellidja (51 percent), Newmont Mining Corp. (33 
percent), and St. Joseph Lead Co. (16 percent) acquired ownership and
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conducted exploration of mineral lands formerly held by the Zellidja 
Co. in both Morocco and Algeria, adjacent to the main Zellidja 
property. , 

Greece.— Rehabilitation of the Laurium lead-zinec mine 35 miles 
south of Athens was in progress during the latter part of 1948 by the 
Mediterranean Mines, Ltd. The company plans to erect a 200-ton 
flotation mill to treat an indicated sulfide-ore reserve of 260,000 tons 
carrying 5 to 8 percent lead and an estimated 2,500,000 tons of tailings 
and slimes assaying 2.5 to 4.5 percent lead. — | 

Greenland.—In the summer of 1948 a Danish Government geo- 
logical survey party headed by Dr. Lange Koch discovered a lead 
deposit on the east coast of Greenland at Mesters Vig in the area 
around King Oscar Fjord and Davy Sound (73° 15’ N. Lat., 24° W. 
Long.). The deposit included 3 quartz veins 5 to 10 meters wide and 
8 kilometers long extending from the coast to a mountain pass at 
an elevation of 600 meters. Ore samples taken from the outcrops 
assayed 80 percent lead and some samples contained as high as 
300 grams of silver per ton. No zinc, bismuth, or other minerals were 
found which might complicate the recovery of the lead. On the basis 
of data obtained from exploration conducted in 1948 the area is thought 
to contain an estimated one million tons of lead. More detailed 
development and exploration are planned for the summer season of 
1949. | ) oe 
Peru.—Lead production from Peru comes from a large number of 

mines, the most productive being the Cerro de Pasco, Casapalea, 
Huaron, Volcan, Atacocha, Cercapuquio, and Colquijirca mines. 
Lead output in 1948 at Cerro de Pasco was greater than in the pre- 
vious year, due partly to the fact that throughout 1948 the Paragsha 

| mill at Cerro de Pasco was used exclusively for lead-zinc ores, making 
possible expansion of mining operations in the Cerro de Pasco lead- 
zinc ore body. Production was halted at the Casapalea mine on 
April 19, 1948, by a fire which began in the underground hoist room 
of the Aguas Calientes shaft, killmg 52 mine employees. 

During the year the Compania Minero Atacocha began erecting 
the first of three 330-ton units of a new 1,000-ton flotation mill. The 
new plant is expected to be operating by the middle of 1950. 

The Peruvian Government took action during 1948 to aid in 
expanding mineral production and early in the year made the first sub- 
stantial reduction in tax load granted by any Latin American country 
by lowering the export tax. 

South-West Africa.The Tsumeb mine is the only important 
source of lead in South-West Africa. During 1948 shipments of 
lead-copper ores and concentrates totaled 74,837 short tons, contain- 
ing 29,428 tons of lead and 7,483 tons of copper. Development 
included unwatering the mine to the twentieth level (1,900 feet below 
the surface), where mine workings of the former German owners were 
found to be in good condition. Diamond drilling below the twentieth 
level disclosed new and substantial ore tonnages. To provide addi- 
tional productive capacity from the lower levels of the mine and to 
permit handling 1,800 to 2,000 tons of ore per day, the company 
plans to sink a new shaft at an estimated cost of $2,000,000. The 
new 1,200-ton-per-day selective flotation mill began producing in 
March 1948.
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Tanganyika.—There were many conflicting reports during 1948 as 
to the importance of the lead deposit at Mpanda. Some releases 
indicated proved ore reserves of 25 million tons, containing 15.5 per- 

| cent lead, in addition to copper, silver, gold, tungsten, nickel, and 
cobalt. Other more conservative reports indicate a much lower 
proved tonnage averaging 6.5 percent lead. Exploration and pilot- 
plant construction at the property proceeded under the supervision 
of Uruwira Minerals, Ltd., with technical direction by the Union 

| Corp., Ltd. Late in the year the Union Corp. withdrew from partici- 
: pation in the development for the stated reason that the reserves 

disclosed did not indicate an ore body of enough magnitude to justify 
the expensive development that would be necessary before the deposit 
could be exploited. 

Turkey.—Metallurgical tests on ore from the Bolkardag mine, 
owned by the Turkish Government agency—Etibank—were made 

| during 1948. The property in the Taurus Mountains in the Province 
of Nigde, 257 kilometers from the Mediterranean port of Iskenderon, 
has a known ore reserve of 250,000 tons containing 6 percent lead 
5 percent zinc, and some gold and silver. 

A flotation plant, power plant, and repair shops were completed 
during 1948 at the Keban mine in the Province of Elazig, 548 kilo- 
meters from Iskenderon. The concentrator is designed to treat 18,000 
tons of ore annually. “Proved ore reserves total 100,000 tons, averag- 
ing 10 percent lead. It is planned to build a smelter at Iskenderon 
to treat concentrates from both the Keban and Bolkardag mines.



Lead and Zinc Pigments and Zinc Salts 
| By HELENA M. MEYER and ALETHEA W. MITCHELL 

GENERAL SUMMARY 

™MALLER quantities of all of the lead and zine pigments 
S covered by this report were shipped in 1948 than in 1947, declines 

ranging from a low of 6 percent for zinc oxide to a high of 
33 percent for white lead (dry and in oil). Again, as in several im- 
mediately preceding years, the quantities shipped were not a true 
measure of demand. Large pigment users, such as the automobile, 
construction, storage battery, and rubber industries, operated at or 
above the high levels of 1947, so that requirements for pigments were 

: unabated in 1948. The manufacture of passenger automobiles and 
: trucks, for example, rose 9 percent following the sharp advance in 

1947; new private and public construction was 26 percent larger in 
| value, and the value of paint, varnish, and lacquer materials rose 

slightly over the previous all-time peak in 1947. Gains in unit values, 
of course, played an important part in raising total values for con- 
struction and paint. Consumption of natural rubber increased 
11 percent, whereas that of the synthetic type dropped 20 percent, 

| causing an over-all decrease. Natural rubber, however, requires 
considerably more zinc oxide than the synthetic type. 

Shortages of crude materials used for pigment manufacture, 
notably pig lead, continued to be a limiting factor in the pigments 
picture. The adequate supplies of pig lead in recent years and the 
inflationary trend of prices in general caused the price of pig lead to 
reach new peaks in 1947 and again in 1948. Lead-pigment prices 
responded by establishing new tops of their own in both years. These 
high prices played a part, no doubt, in reducing demand for some of 
the pigments covered by this report. The price for slab zinc gained . 
markedly but did not exceed records set in World War I. Zinc- 
pigment prices in 1947 and 1948 were the highest in many years and 
in some instances may have reached new all-time heights. | 

Shipments of white lead (dry) dropped 32 percent and were the 
smallest since 1934. Those of the “‘in oil” variety fell 34 percent and 
were smaller even than the 1945 total, itself below all previous totals 
since considerably before the beginning of the present century. 
Red-lead shipments declined 15 percent and were the lowest since 
1938. The total for litharge was 7 percent below the record per- 
formance in 1947 but second only to shipments in that year. | 

722 :



| LEAD AND ZINC PIGMENTS AND ZINC SALTS 723 

Salient statistics of the lead and zine pigments industry of the United States, 
1943-48 | 

CT : 

1943 | 1944 1945 1946 1947 1948 

Production (sales) ! of princi- 
pal pigments: 
White lead (dry and in 

oil)........-short tons..| _ 76, 167 85, 726 51,170 | 2.66, 501 68, 787 46, 070 
Litharge__..........d0___. 113, 091 188, 203 138, 798 133, 799 167, 050 154, 775 
Red lead._........-do...-| 58,378 53,972 | 47,381 32, 526 36, 064 30, 787 
Zine oxide..........d0___- 143, 402 140, 675 127, 955 157, 851 160, 771 150, 958 
Leaded zine oxide..do_-_-_- 43, 828 64, 395 62, 598 67, 971 81, 459 67, 441 
Lithopone.........-d0_... 135, 723 142, 905 136, 161 147, 001 165, 024 140, 033 

| Value of products: 
All lead pigments._._....-|$41, 897, 000 |$46, 601, 000 |$39, 045,000 |$43, 595, 000 |8$90, 199, 000 | $90, 915, 000 
All zine pigments._...-.--| 36, 260,000 | 39, 288, 000 | 36, 644,000 | 44, 195,000 | 63,891,000} 65, 547,000 

Total........-..------.-| 78, 157,000 | 85,889,000 | 75,689,000 | 87, 790,000 | 154,090,000 |3 156, 462, 000 
Value per ton received by pro- 

ducers: 
White lead (dry).........- 163 163 159 2207 - 308 363 
Litharge_.....-.-.-------- 152 146 148 175 313 _ 3887 
Red lead___....--.-.--.-.- 171 164 168 196 333 396 
Zinc oxide._......-..---.- 137 139 138 144 186 - 218 
Leaded zinc oxide_...-._.- 132 132 132 143 204 245 
Lithopone___._....-----.- 79 78 78 81 105 115 

Foreign trade: 
Lead pigments: 

Value of exports_.....} 1,489,000 | 1,387,000 | 1,427,000 851,000 ; 1,041,000 970, 000 
Value of imports__...- 3; 000 6, 000 8000 | - 13,000 | 7 150,000 | 633, 000 

Zine pigments: | 
Value of exports......| 2,737,000 | 2,017,000 | 2,279,000 | 2,911,000 | 6,554,000 | 5, 229, 000 
Value of imports...__- 5,000 1, 500 () 9,000 | ’° 31,000 7,000 

Export balance.....} 4,168,000 | 3,396,500 } 3,698,000 | 3,740,000 | 7,414,000 | 5, 559, 000 | 

1 Reported as shipments, 1945-48. . 
2 Data for basic lead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 

separately. 
3 Excludes value of basic lead sulfate; Bureau of Mines not at liberty to publish. 
4 Less than $500. . 

Zinc oxide shipments were 6 percent under those for 1947 but lower 
than in only five other preceding years, 1946, 1925, and 1927-29, 
inclusive. Shipments of leaded zinc oxide fell 17 percent in 1948 but 
were smaller only than the previous peaks in 1947 and 1941; they were | 
relatively the same as the 1946 tonnage. Lithopone shipments 
dropped 15 percent, and were the smallest since 1945. 

Zinc chloride evidently established a new high record in 1948, al- 
though there are a few gaps in the statistical record. Shipments of 
zine sulfate approximated those, for -1947 and lagged only behind the 
peak for 1946. : 

Titanium pigments were shipped in greater quantity than ever 
before in 1948, continuing the establishment of peak rates for the 
fifth successive year. Even greater heights would have been reached 
in recent years had production capacity permitted. Capacity was 
expanded again in 1948 to close to 10 percent above 1947. The | 
record high tonnages made available, however, again failed to fill all 

_ demand, and further plant extensions were in prospect for 1949. 
High lights in the distribution of pigments and salts covered by this 

report are outlined in the following discussion. Ceramics continued 
to make noteworthy gains as a consumer of pigments. The second- 
largest outlet for litharge, ceramics took more of this pigment than 
ever before, rising 9 percent over previous peaks in 1947 and 1941.
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Zinc oxide was shipped for ceramic manufacture in new high record 
quantities for the third successive year, and red lead was shipped at a 
record high rate, except for 1941. The use of white lead by ceramic 
makers, on the other hand, has been gaining for several years but 
dropped, at least temporarily, in 1948. All pigments were shipped in 
smaller quantities for paint manufacture than in 1947; shipments of 
white lead for this purpose doubtless were the smallest since many 
years before the present century began. Shipments of red lead for 
paint manufacture, however, were 6 percent above the prewar 
(1935-39) average rate. Those of zinc oxide were relatively un- 
changed from that average, of leaded zinc oxide were 72 percent 
higher, and of lithopone were 11 percent lower than the prewar period. 
White-lead shipments for paint fell to considerably below half of the 7 
prewar average rate. Storage-battery manufacture took less litharge 
and red lead in 1948 as compared with 1947 but used more litharge 
than in any other year, or almost three times the prewar average 
quantity; red lead amounted to 27 percent less than the prewar 
average. The insecticidal use of litharge has been hardest hit of this 
pigment’s uses, falling 17 percent from 1947, amounting to only 
23 percent of the all-time high record in 1944, and falling 60 percent 
below the prewar average. Consumption of zinc sulfate for agricul- 
tural purposes likewise made a poor showing in 1948, falling 31 per- 
cent (dry basis) from 1947 and amounting to only about half of its 
peak tonnage in 1946. The manufacture of rubber took greater 
quantities of the pigments covered by this report in 1948 than in 1947 
and also showed to advantage in relation to earlier years. Zinc oxide 
was used for rubber at a record rate except for 1941 and 1946, lithopone 
was the highest since 1937, and litharge the largest since 1944, being 
53 percent above the prewar level. A new high record was estab- 
lished in 1948 by shipments of zinc sulfate for rayon manufacture. 
This use has climbed continuously since 1942. 

Batteries.—There has been publicity ! recently in connection with 
the nickel-cadmium battery, new to the United States but long-known 
in Kurope. Arguments both in favor of and against the battery were 
contained in the literature. | 

Paints.—A lead-free exterior house paint, with a titanium base, was 
introduced ? in 1948. Late in 1947 a new basic silicate white-lead pig- 
ment, which was said to contain 45 percent lead by weight as compared 
to 80 percent in basic carbonate white lead, was announced.? The 
characteristic of basic silicate white lead, it was said, results from 

, pigment particles having a central core of silica so that whereas the 
pigment has the characteristics of lead compounds, less lead is required. 
Prospects for the development of improved finishes (paints, varnish, 
etc.) were outlined * briefly. 

1 Willihnganz, Eugene, Is There a Lifetime Battery: Pres. at convention of Association of American 
Battery Manufacturers, Inc., Chicago, fll., Nov. 11-13, 1948. 

The Nickel Cadmium Battery, a progress report: Consumers Reports, vol. 14, No. 5, May 1949, pp. 
220-222 and 233-234. 

Manchester, Harland, Nickel-Cadmium Battery Lasts as Long as the Car: Popular Science, vol. 153, 
No. 2, August 1948, pp. 113-118. 

2 Oil, Paint & Drug Reporter, vol. 154, No. 7, Aug. 16, 1948, p. 82. 
3 Oil, Paint & Drug Reporter, vol. 152, No. 20, Nov. 17, 1947, p. 82. 
‘Chemical Engineering, Improved Finishes, vol 54, No. 10, October 1947, p. 242.
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PRODUCTION 

The value of lead and zinc pigments in 1948 (exclusive of that for 
basic lead sulfate, which cannot be shown) was $156,462,000—an 
increase of 2 percent despite the 13-percent decline during 1948 in the 
total tonnage of the lead and zinc pigments covered. Higher average 
values in 1948, of course, made the foregoing situation possible. | 
Lead pigments and zinc pigments comprised 58 and 42 percent, 
respectively, of the total value in 1948, compared with 59 and 41 
percent, respectively, in 1947. 

For many years, figures on sales were used in this series of reports 
as a better guide to activity in the pigments industry than production. 
Beginning with 1945, the base was changed to shipments to conform : 
with data compiled on Bureau of Mines lead and zinc schedules. 
Available information for 1945 (the year of change) indicated that 
there was little difference between sales and shipments in that year. 
In reporting tonnages of pigments, an attempt is made to avoid all 
duplication. One of the chief problems is that finished pigments 

_ frequently are blended to make another product. Basic lead sulfate 
and zinc oxide, for example, are blended to make leaded zinc oxide, and 
in this instance.the pigment weights appear in the total for the 
last-named class only. Pigments consumed by producing companies . 
to make products beyond those covered by this report—that is, paints, 
storage batteries, and other articles—are considered as shipments. 

- LEAD PIGMENTS 

Lead pigments shipments dropped 15 percent in quantity but, owing 
to higher average values, rose 1 percent in total value as compared 
with 1947. (Shipments of basic lead sulfate, which the Bureau of : 

| Mines is not at liberty to publish, are excluded from the figures shown.) 
All lead pigments covered by the totals played a part in reducing the 
1948 tonnage—white lead, dry, falling 32 percent; the ‘‘in-oil”’ variety, 
34 percent; red lead, 15 percent; and litharge 7 percent. 

Quoted lead pigment prices were higher than ever before, and 
average values reported by producers likewise showed gains. Total 
values for red lead and litharge were 1 and 15 percent, respectively, 
higher than in 1947 despite quantity losses already indicated. 

Lead pigments! shipped by manufacturers in the United States, 1947-48 

1947 1948 

Piement Sar of San of ates 
Short tons Short tons 

Total Average Total Average 

Red lead_.....--...----__-.-2- 36, 064 |$12, 022, 585 $333 30, 787 |$12, 190, 258 $396 
Litharge............---__.___- 167,050 | 52, 345, 941 313 154, 775 | 59, 952, 202 387 
White lead: 

Dry -_.------------------- 39, 075 | 12,036, 554 308 26,551 | 9,643, 402 363 
In oil 2.222 29, 712 | 13, 794, 387 464 19,519 | 9, 129, 237 468 

1 Bureau of Mines not at liberty to publish figures for basic lead sulfate or sublimed lead. 
2 Weight of white lead only but value of paste.
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Lead pigments shipped by manufacturers in the United States, 1944-48, in 
| short tons 

: Basic lead sulfate 
White lead or sublimed lead Orange 

Year . Red lead mineral Litharge 

Dry In oil White Blue 

| 1944 (sales).......| 46, 466 39, 260 5, 253 1,080 53, 972 284 138, 208 1945... |= 97,382 23, 788 2, 235 1, 660 47, 381 230 138, 798 1946.9. 777] 141° 392 24, 609 (1) () 32; 526 123 133, 799 1947.27} 39075 29, 712 (2) 2) 36,064 |_...........] 167,050 1948-27 22LTLLLI} 26, 551 19, 519 @) (2) 30,787 |..--.-.-----| 154, 775 
mE IO: TS SS arr se sp Se sss 

1 Basic lead sulfate included with white lead (dry); Bureau of Mines not at liberty to publish figure. 
2 Bureau of Mines not at liberty to publish figure. 

ZINC PIGMENTS AND SALTS 

Zinc-pigment shipments declined 12 percent in total quantity in 
1948 from the record established in 1947, but increased 3 percent in 
total value to a new high peak. Higher average values for the three 
pigments covered accounted for the contrasting movements. Ship- 
ments of zinc oxide (lead-free) fell 6 percent from the high performance 
in 1947 but were smaller only than in 5 earlier years—1946, 1927-29, 
and 1925. Although shipments of the leaded variety decreased 17 

a percent, they failed to exceed only the previous peaks for 1947 and 
1941, being relatively the same as the 1946 tonnage. Lithopone 
shipments dropped 15 percent and were the smallest since 1945. 

Zinc chloride shipments, so far as can be ascertained, established a 
record in 1948, although the statistical picture for this product is 
somewhat incomplete. Zinc sulfate shipments were relatively un- 
changed from 1947 and second only to those for 1946. 
Zinc pigments and salts shipped by manufacturers in the United States, 1947—48 

eee 
1947 1948 

: Value (at plant, exclu- Value (at plant, exclu- 
Pigment or salt sive of container) sve ot Gontainer) 

Short tons Short tons 

Total Average Total Average 

Zinc oxide 1______.__...__.....| 160,771 |$29, 878, 882 $186 | 150, 958 |$32, 862, 368 $218 Leaded zinc oxide1_----77-7""| 81, 459 | 16, 634, 516 204 67,441 | 16,548, 636 245 Lithopone.....___._.......| 165,024 | 17,382, 592 105 | 140,033 | 16, 135,976 115 Zinc chloride, 50° B......--.--|_ 63,521 | 4, 279, 737 65 68,701 | 4,717, 963 69 Zine sulfate.-........-........| 21,547 | 2) 935; 683 104 21,513 | 2, 443) 869 114 
— ee 

Se SS Seep SeESSSD . 1 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. In this table data for leaded zinc oxide include a small quantity containing less than 5 percent lead. 

Zinc pigments and salts shipped by manufacturers in the United States, 1944~48, 
in short tons 

EE EE LL 
St 

Year Zinc oxide Leaded zine Lithopone ae Be Zinc sulfate 

1944 (sales)......-..------------- 140, 675 64, 395 142, 905 57, 545 17, 156 1945... see seen 127, 955 62; 598 136, 161 56, 230 20, 854 1946.___--.--..-2-20. ss eee eee 157, 851 67, 971 147, 001 57, 316 24, 931 1947_--1. see ne eee eeee eee 160, 771 81, 450 165, 024 65. 521 21, 547 1948.0 150, 958 67, 441 140, 033 68, 701 21, 513 
a 

1 Includes a small quantity containing less than 5 percent lead.
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CONSUMPTION BY INDUSTRIES | 
WHITE LEAD : 

The down trend in use of white lead, in progress for many years, was 
extended in 1948. Shipments of white lead (dry) fell 32 percent from 
1947 and were the smallest since 1934; those of the “‘in-oil’”’ variety 
were 34 percent below 1947 and less even than shipments in 1945, | 

themselves the lowest since considerably before the beginning of the | 
present century. Total white-lead shipments, likewise, hit a new bot- 
tom since many years before the present century began. Continued 
scarcity of pig lead and all-time record prices were chiefly responsible 

for the poor showing. Paint took at least 89 percent of total shipments 

in 1948; a more precise break-down of the ‘“Other’’ class doubtless 

would add more to “paint” than to any other use. Progress and ex- 
pansion in the use of white lead for ceramics were halted, at least 
temporarily, in 1948. 
Production of white lead (dry) amounted to 25,955 tons and of white 

lead in oil to 17,672 tons, compared with 39,337 and 32,677 tons, 
respectively, in 1947. _ . 

Distribution of white lead (dry and in oil) shipments, by industries, 1944-48, in 

: short tons 
cer at SS 

. 

Industry 1944 1 1945 1946 2 1947 1948 

Paints......---.-.----------~-------------- 79, 948 46, 418 ~ 60, 943 61, 265 |. 40, 892 

Ceramics......--.------------------------- 946 839 1, 367 1, 665 1, 369 

Other.......-----------.------------------ 4, 832 3, 913 4,191 5, 857 3, 809 

. 85, 726 51, 170 66, 501 68, 787 46, 070 

a 
1 Reported as sales. . 
3 Data for basic lead sulfate included with white lead; Bureau of Mines not at liberty to show separately. 

BASIC LEAD SULFATE 

The Bureau of Mines is not at liberty to publish figures on basic 

lead sulfate for 1946-48. Shipments in 1946 were included with those 
of “white lead” (dry), but 1947 and 1948 data are not shown in any 

way. Basic lead sulfate is used almost entirely in paints. Substan- 

tial quantities are used as an intermediate product in the manufacture 

of leaded zinc oxide. Such quantities have always been shown in 

this series under leaded zinc oxide rather than basic lead sulfate. 

Distribution of basic lead sulfate shipments, by industries, 194448, in short tons 

en 
Industry 1944 1 1945 | 1946 | 1947 ! 1948: 

Storage batteries. 2www "2 | @ 0) @) 
Other_...--..---......2s2ss-2e--eneeee =e 367 686 | 

6, 333 3, 895 | (2) ) (8) 
a 

1 Reported as sales. 
2 Data for basie lead sulfate included with white lead; Bureau of Mines not at liberty to show separately. 
3 Bureau of Mines not at liberty to publish figures.
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RED LEAD © 
Shipments of red lead dropped 15 percent from 1947 and were the 

smallest since 1938, exceeding that year by a narrow margin. The 
manufacture of storage batteries—the chief use of red lead—took 29 
percent less than in 1947, when shipments were 31 percent below the 
all-time peak rate of 1944, but substantially the same as in late prewar 
years. Shipments for paint manufacture declined 4 percent, but this 
use about approximated prewar levels. Ceramics took 31 percent 
more red lead in 1948 and doubtless consumption was higher than 
in any previous year except 1941, being 20 percent below that year. 

| Production of red lead amounted to 29,698 tons in 1948 compared 
with 36,041 tons in 1947. 

Distribution of red-lead shipments, by industries, 1944-48, in short tons wee 
. Industry 19441 1945 1946 1947 1948 

Storage batteries__....-.-._------..--22-2 2. 30, 211 26, 725 19,115 | 20, 883 14, 854 Paints__.-_-_-_-------- 2-2 ee 18, 074 16, 438 9, 318 11, 362 10, 863 Ceramics__..---------------------2-2--2ee 878 626 1, 228 977 1, 275 Other__.-2-22 022-227 4, 809 8, 592 2 865 2, 842 3,795 
| 53, 972 47, 381 32, 526 36, 064 30, 787 

1 Reported as sales. 

| ORANGE MINERAL 

_No shipments nor production of orange mineral was reported in 
7 1948 and 1947. : 

Distribution of orange mineral shipments, by industries, 1942-481 in short tons 
eee Se 

Industry 1942 2 1943 2 1944 2 1945 1946 

| _ Ink manufacture_-..-....-..-22222 2-2 _e- 93 49 56 63 | 78 Color pigments___-__.-_..-.-.--2-_2-2-___- 7 8 205 151 18 Other-___--_---.----------- 2 eee 28 22 23 16 27 

128 79 284 230 123 meee 
1 No shipments reported for 1947-48. 
2 Reported as sales. | 

| LITHARGE 

Litharge gave the best performance in 1948 of all pigments covered 
by this report. Although shipments dropped 7 percent, compared 
with 6 percent for zinc oxide, they were smaller only than the all-time - 
peak in 1947, whereas zinc oxide shipments were lower than in five 
earlier years. Storage batteries, as always by far the leading use 
and responsible for the 1947 peak record, took 10 percent less than 
the record tonnage, or more than the average decline. In 1947 
and 1948, two-thirds of total litharge shipments went to storage- 
battery manufacturers, compared with an average of 44 percent in 
the 5-year period 1935-39. In addition to the litharge used to make 
batteries, the storage-battery manufacturers themselves produce from 
pig lead a black or suboxide of lead which they use as a substitute 
for litharge. The quantity for 1948—69,000 tons—was unchangéd 
from the high record established in 1947 and was 13 percent above 
the previous peaks in 1944 and 1941. Black oxide production
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required 66,000 tons of pig lead in both 1948 and 1947. The black 

oxide tonnages are not included in Bureau of Mines totals for litharge. 

Ceramics, which have been taking increasing quantities since 

1945, established a new peak in 1948, exceeding the previous peaks 

| for 1947 and 1941 by 9 percent. The manufacture of chrome pig- 

ments has been falling since 1945 and had the sharpest percentage 

drop (19 percent) among the uses of litharge. This use took not 

much more than half of the peak established in 1941. The quantity 

of litharge shipped for oil-refining use decreased 6 percent as compared 

with 1947; the latter, however, was the largest since 1937. The 

insecticidal use of litharge has made the poorest showing in recent 

years of the various outlets. The 17-percent decline in this use in 

1948, on top of successive drops since the all-time record for 1944, 

made the tonnage shipped for this purpose only 23 percent of the 

1944 peak. Varnish and rubber manufacture both gained in 1948, 

the former 4 and the latter 29 percent. Sales to varnish makers | 

were the largest ever, so far as it is possible to ascertain, and those 

to rubber manufacturers were the greatest since 1944. 

, Litharge production totaled 159,489 tons in 1948 compared with 

174,341 tons in 1947. 

Distribution of litharge shipments, by industries, 1944—48, in short tons 

ner 

Industry 19441 1945 1946 | — 1947 1948 

Storage batteries...------------------------ 72, 342 79, 981 75, 836 111, 840 100, 645 

Ceramics..-.-...---..--.-----------------| 12,381 11) 511 13, 166 18, 360 19, 979 
Chrome pigments...---------------------- 8, 233 11, 394 10, 877 9, 228 7, 455 

Oil refining.........-.--------------------- 5, 608 6, 419 6, 682 7, 688 7, 248 
Insecticides.........----.------------------| 25, 987 18, 061 14, 259 7, 288 6, 033 
Varnish. ...-...-..-.-).---2----0---------- 2; 988 2, 752 3, 302 4; 258 4) 424 
Rubber .......-.------------- eee ene eee 3,023 1, 864 2131 2, 205 2, 835 

Floor coverings..-------------------------- 117 115 106 141 152 

Other..-.---.-..-2--o---seeneeeeeeee ene 7, 554 6, 701 7, 440 6, 042 6, 004 

138,203 | 138,798 | 13, 167, 050 154, 775 

a 
1 Reported as sales. 

ZINC OXIDE 

Shipments of zinc oxide (lead-free) dropped 6 percent in 1948 but 

were greater than in all other earlier years except five, that is, 1946, 

1927-29, and 1925. The manufacture of rubber took 55 percent of all 

shipments, slightly exceeded 1947, and except for 1941 and 1946 was 

probably the greatest on record; distribution data for years before 

1929 are not available. Consumption of zinc oxide for pamt manu- 

facture declined for the second successive year. The tonnage for 1948 

differed little from the average for the prewar period, 1935-39, in- 

clusive. Use of zinc oxide for ceramics rose 9 percent to a new peak 

for the third successive year. This use did not maintain its propor- 

tionate importance during the war. Since the war-time low point was 

reached in 1942, however, shipments to ceramic manufacturers have 

been continuously upward. Coated fabrics and textiles dropped to 

fourth place among users of zinc oxide in 1947, having been displaced 

by ceramics, and continued below the latter use in 1948. Coated 

fabrics and textiles, chiefly the manufacture of rayon, took 4 percent 

more zinc oxide in 1948 than in 1947. Floor coverings, likewise, used 

4 percent more zinc oxide in 1948. 

883326—50——47
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Production of lead-free oxide totaled 146,565 tons compared with 
159,149 tons in 1947. Closing of the plant of the American Zinc 
Oxide Co. by a labor strike for several months in 1948 was principally 
responsible for the disparity between production and shipments. Of 
the 1948 total, 76 percent was made by the American process from : 
ores and primary residues, 15 percent by the French process from metal 
and scrap, and 9 percent by other processes compared with 73, 17 
(revised), and 10 (revised) percent, respectively, in 1947. 

Distribution of zinc oxide shipments, by industries, 1944-48, in short tons | 
eee 

Industry 19441 1945 1946 1947 1948 

Rubber.-.--------eeeeeneeeeeeneee-----| 59,518] 63,4471 83,776 | 80, 248 82, 895 
Paints__.-..--.-----.----------------- 2 24, 999 28, 014 34, 785 32, 867 26, 779 

Coated fabrics and textiles #277 SO] O88] 8B) Lao) a a7 
Floor coverings wee} 9, 563 12,177 { 2, 848 4, 735 4’ 938 
Chemical warfare_....-.-.-.-.-..-....---.. 27, 686 2,053 j-..-------...]-----.------|--22 Other_-..---..---2-------------ssseese| 18; 956 17, 178 17,364 | "30, 471 14, 645 

| 140,675 | 127,955 | 157,851 | 160, 71 150, 958 
ee 

1 Reported as sales. ? Includes the following tonnages for rayon: 1946—9,363; 1947—7,302; 1948—8,209 . 

The varied uses of zinc oxide recently were reported in Zinc!Bulletin 
5, published by the Zinc Development Assoc., Oxford, England. 
Purposes served by zinc oxide in natural and synthetic rubber pro- 
duction, as given in the aforementioned bulletin, were outlined in 

_ the technical press.§ 

LEADED ZINC OXIDE 
The use of leaded zinc oxide has continued at high levels in recent 

| years. Shipments established a new high record in 1941, were close 
to record levels in 1944-46, inclusive, and established a new peak in 
1947. Shipments in 1948 were 17 percent less than the 1947 peak 
but were smaller only than in 1947 and 1941, being approximately 
the same as in 1946. Of the total shipments in 1948, 96 percent was 
reported for paint. Doubtless a better break-down of the “Other” 
class would add to the paint classification. Figures for basic lead 
sulfate used in blending to make leaded zinc oxide are included in 
tonnages for the latter pigment. 

Leaded zinc oxide production totaled 67,480 tons in 1948 compared 
with 78,799 tons in 1947. The totals comprise grades as follows 
(1947 for comparison in parentheses): 53,915 (68,413) tons of 35 
percent lead and under, and 13,565 (10,386) tons of over 35 percent 
lead. 

Distribution of leaded zinc oxide shipments, by industries, 1944-48, in short tons 
eee 

Industry 19441 1945 1946 1947 1948 

Paints....-.--.----.----------------------- 62, 223 58, 352 64, 816 77, 994 64, 912 
Rubber... --.---.------------------------ 119 200 166 131 218 Other___.....-.-.--.----.._---------_---_- 2, 053 3, 546 2, 989 3, 334 (2,311 

64, 395 62, 598 67, 971 81, 459 67, 441 
eee 

1 Reported as sales. 

§ Chemical Age (London), Varied Uses of Zine Oxide: Vol. 60, No. 1538, Jan. 1, 1949, p. 22.
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LITHOPONE 

* Shipments of lithopone dropped 15 percent in 1948 and were the 
smallest since 1945; the 1948 tonnage was larger than in only 3 years 
(1945, 1943, and 1942) since 1938. Paint, varnish, and lacquer 
manufacturers took 23 percent less lithopone than the high quantity 
for 1947, which was smaller than in only two earlier years, that is 
1928 and 1929. Paints, etc., which regularly use three-quarters or 
more of the total shipments, took 75 percent in 1948 compared with 
82 percent in 1947. Other broad classifications of uses showed gains 
in 1948. Consumption for rubber, which has made sharp gains since | 

1944, rose 36 percent and was the largest since 1937. Floor coverings 

and coated fabrics and textiles together rose 19 percent to the highest 
total since 1941. The gain was due entirely to floor coverings, which 

| took 12,423 tons compared with 9,048 tons in 1947, whereas the totals 
for coated fabrics were 8,436 and 8,421 tons, respectively. ‘The use 
of lithopone by paper manufacturers was at the highest level since 
1944: it was 4,814 in 1948, 4,069 in 1947, 3,011 in 1946, 3,086 in 1945, 
and 6,488 in 1944. Shipments for use in the manufacture of ink con- 
tinued in 1948 at about the 1947 rate—727 and 720 tons, respectively. 
Sales for this use have been falling; the tonnages were 1,216 in 1944, 
864 in 1945, and 830 in 1946. One manufacturer regularly includes 
tonnages for ink as not separable from those sold for paint, but the 
tonnages in the foregoing sentences are for identical companies. 
Exports are included mainly under “Other,”’ but at least one company 
classifies part of its exports according to end use. 

The lithopone statistics in this report are given on the basis of 
ordinary lithopone sold as such plus the ordinary lithopone content 
of the high-strength product. This method of publication is used to 
conceal the operations of one company that always dominates the 
output of the high-strength product and has been the only producer 
in some years. In 1948, as in 1947, one company operating two 
plants produced high-strength lithopone. , 

Production of lithopone amounted to 151,005 tons in 1948 compared 
with 162,685 tons in 1947. Plant capacity for the manufacture of 
lithopone was reported to be 157,000 tons in 1948, or unchanged 
from 1947. 

Distribution of lithopone shipments, by industries, 1944-48, in short tons 

Industry 19441 1945 1946 1947 1948 

Paints, varnishes, and lacquers 2_...---.--- 108, 800 109, 398 123, 279 134, 830 104, 441 

Floor coverings and textiles........--.-----| 14,746 | 15,821 15, 167 17, 469 20, 859 
Rubber...-...-----2-------2-2---2neee noes 726 977 1, 607 3, 085 4, 192 
Other....-.--.-.s-2sssssseesee---s------| 18, 633 9, 965 6, 948 9, 640 10, 541 

142,905 | 136,161} 147,001 | 165,024 140, 033 
a 

1 Reported as sales. 2 Includes’afquantity, not separable, used for printing ink. ' 

Consumption of ordinary lithopone in the production of titanated 
lithopone has trended downward almost continuously since the peak— 
19,400 tons—was used in 1937. There was a further drop in 1948 to 
1,700 tons or only 9 percent of the peak tonnage. The lithopone 
figures in the following table are included in the totals for ordinary 
lithopone in the preceding table. ,
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Titanated lithopone produced in the United States and ordinary lithopone used 
in its manufacture, 1944—48, in short tons . 

meee 
. Titanated Ordinary Titanated Ordinary 

Year lithopone lithopone Year lithopone lithopone 
produced used produced used 

1944...--- 2 9, 800 8,300 |) 1947_____---------___- 2, 600 2, 200 1945._..-----------.--. 9, 200 7,800 || 1948... 2, 100 1, 700 1946..--------------__- 7, 500 6, 350 
EEN ST SSS SS A SSS Shei SSPE ~ 

ZINC SULFIDE 
In 1948, as in several preceding years, only one company produced 

zinc sulfide; the Bureau of Mines is not at liberty to publish figures 
for this pigment. 

ZINC CHLORIDE 

| A new high record doubtless was established by zinc chloride ship- 
ments (50° B. solution) in 1948; they were 5 percent higher than those 
in 1947, believed to have been the previous peak. The record for 
1935-41 is somewhat incomplete, making a more precise statement 
impossible. The figures shown here include the zinc chloride equiva- 

| lent of zinc ammonium and chromated zinc chloride produced. Com- 
plete figures covering distribution of zinc chloride shipments by uses 
are not available. 

Production amounted to 67,908 tons in 1948 compared with 67,475 
tons in 1947. ; 

ZINC SULFATE 

Zinc sulfate shipments in 1948 continued at the high level of 1947, 
second only to the peak in 1946. Rayon, which was displaced by 
agriculture in the record year, continued in the first place regained in 
1947 and required 19 percent more zinc sulfate (dry basis) than in that 
year. This use established a new top in 1948, whereas agriculture, 
in second place, dropped 31 percent from 1947 and took little more 
than half of its peak tonnage for 1946. Chemicals, regularly in 
third place, continued to decline in 1948, decreasing 17 percent from 

Distribution of zinc sulfate shipments, by industries, 1944-48, in short tons 
eS 

| | 19444 | 1945 1946 1947 1948 
Industry | 

Gross | Gross | Dry | Gross | Dry | Gross | Dry | Gross | Dry 
weight | weight | basis | weight] basis | weight] basis | weight | basis 

Rayon.....--..-----.--.---.| 5,954 | 6,729] 5,303 | 7,634] 5,883] 8,210| 6,173] 9,900| 7,333 
Agriculture.-..-.---..-.....| 4,974 | 6,645 | 5,062 | 10/816 | 8,178 | 7,827| 6,125) 5,210| 4/248 
Chemicals_._...--..-..---..| 1,459 | 2,617] 1,749| 2254] 1,488] 2120] 1,439| 1734] W193 
Flotation reagents_..-------| 1,131 | 1, 232 935 | 1,084 643 | 1,112 717 | 1,632 1, 366 Glue._...---------------.---] "208 | 260] 186} '511| 335| “624 | 444] “561 462 
Electrogalvanizing--..------- 278 255 161 488 315 233 146 319 205 
Paints and varnish process- 

ing___.__------------------| 1,330 589 539 174 151 61 51 121 104 
Textile dyeing and printing_|-----_-- 534 474 552 491 60 38 102 66 
Other........-..-.---------| 1,737 | 1,993} 1,342] 1,418] 943] 1,300] 864] 1,934] 1,191 

17,156 | 20, 854 | 15, 841 | 24,931 | 18,427 | 21, 547 | 15,997 | 21,513 | 16, 168 

4 Reported as sales.
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1947. (The lowering of tonnages for chemicals reflects in part more 
precise separation of distribution data.) Shipments for the manu- 
facture of flotation reagents nearly doubled in 1948 and probably 
established a new high record, although data on classification of ship- 
ments are somewhat incomplete. The other uses shown separately 
increased notably in 1948 but accounted for a relatively small part of 
total shipments. 

In 1948, 20,125 tons of zinc sulfate were produced, compared with 
23,423 tons in 1947. : 

RAW MATERIALS USED IN MANUFACTURE OF LEAD AND ZINC 
| PIGMENTS AND ZINC SALTS 

Figures covering the raw materials used in making pigments and 
salts in 1948 were not available when this report was prepared. 
Data for 1947 are given below, and those for 1948 will appear in the 
next annual issue of this volume. 

Lead pigments and zine pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and such second- 
ary materials as scrap. In 1947, roughly 92 percent of the lead in 
pigments was derived from pig lead and the remainder from ore. Of 
the lead in ore used to make leaded zinc oxide, about 11 percent was 
from foreign sources. The proportion for zinc pigments in 1947 was 
72 percent from ore and concentrates, 9 percent from slab zinc, and 
19 percent from secondary materials; about 18 percent of the ore used 
was foreign. 

The following tables give the source of the metal used in manufac- 
turing each pigment and salt. Pig lead is employed exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 

| red lead, and orange mineral and is used also in the manufacture of 
basic lead sulfate. The lead content of leaded zinc oxide made from 
basic lead sulfate, which in turn was made from pig lead, is credited 
to pig lead in the table. Zinc oxide is the only pigment in which con- 
siderable slab zinc is used. Ore is employed in the manufacture of 
zinc oxide, leaded zine oxide, lithopone, zinc sulfide, zinc sulfate, and 
basic lead sulfate. A substantial proportion of the zinc in lithopone 
(63 percent in 1947) and most of that in zinc chloride made in the 
United States are derived from secondary material. For a number 
of years before the United States entered the récent World War, there 
had been a large increase in the quantity of secondary zinc used in 
the manufacture of zinc oxide. The scarcity of supphes of both metal 
and scrap caused the proportion of the total oxide made by the French 
process, which uses only metal and scrap, to drop sharply in 1942 and 
to continue comparatively low in 1943-46, despite the fact that the 
percentage from metal and scrap rose in 1943 and continued upward 
in 1944-47. The production of zinc oxide from metal and scrap 
accounted for the following percentages in relation to total produc- 
tion: 41 percent in 1939, 16 percent in 1942, 19 percent in 19438, 22 
percent in 1944, 25 percent in 1945, 26 percent in 1946, and 28 percent 
in 1947.
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Lead content of lead and zinc pigments produced by domestic manufacturers, 
by sources, 1946—47, in short tons 

A 
. 

1946 1947 
eee 

Lead in pigments pro- Lead in pigments pro- ; duced from— duced from— Pigment Se Total — cial 
- lead In ead in Ore pig- Ore pig- To men! Pig. ments |——-—-————-| Pig ments 

Do- For- lead Do- For- lead mestic eign mestic eign 

White lead. -.__-..---.-.-.-.|---------|--..-....| 49,825 | 49,925 |. | 57,791 | 57,791 Red lead__._-.-............_|-..-----_|__...._.. 27, 084 | 27,084}... |__| 32, 675 32, 675 Litharge..____._---._--------|----2---|-----1_1_| 128) 698 | 193” 69g [7277270777 161,823 | 161, 823 Orange mineral___.._......._|...-.____|_...____ 113}. FAB |-_e Basic lead sulfate____._______ Q@) fl () (1) (4) wanna eee (4) (?) Leaded zine oxide.-.....--..| | 17,412 | 1, 434 170 | 19,016 | 18,669} 2,355 |...___| 21,024 
* 17,412 | 1, 434 |? 200,890 |? 219,736 | 218,669 | 2,355 |2 259,989 | 2273, 313 | ee Ee 

1 Bureau of Mines not at liberty to publish figure. 
2 Excludes lead in basic lead sulfate, data for which Bureau of Mines not at liberty to publish. 

Zinc content of zinc pigments and salts produced by domestic manufacturers, 
by sources, 1946—47, in short tons 

a ee eee 

1946 1947 
eee 

| Zinc in pigments and salts Zine in pigments and salts produced from— Total produced from— Total 
Pigment or salt og EQ | —_ —____ zine in 

Ore Dig: Ore Dig- ments ments —T—— Slab |$eeond-| “and |———_——| slap pecond-| “and 
Domes-| For- | ™"° | terial | StS |Domes.| For- | Zine [Eoin a| Salts | tic eign tic eign . |] | 

Zine oxide...._..._....| 68,113 |15, 799 |17,991 | 12,050 | 113, 953 72, 639 |19, 164 |17, 332 | 18,106 | 127, 241 Leaded zine oxide_____| 31,845 | 3,010 | 278 |__.’____| 35° 138 34, 567 | 5,067 |__..__.|......__] 39, 634 Lithopone__..._..._-__| 11,370 | ° 110 26 | 17,582 | 29,088 | 10,592 | 1; 280 12 | 20,237 | 32,121 
otal pigments 2____ 111,328 |18, 919 [18,295 | 29,632 | 178, 174 117, 798 |25, 511 |17, 344 | 38,343 | 198, 996 Zine chloride_______.__|_-...___|_._| | 19559 | 12%559 | 7 | 14,863 | 14,870 Zine sulfate_.._.___-__| 3, 673 75 |....---| 3,837 | 7,585 | 2, 595 19 55 | 4,412] 7,081 ee 

_ | These figures are higher than those shown in the report on Secondary Metals—Nonferrous ‘because they include zine recovered from byproduct sludges, residues, etc., not classified as purchased scrap material. + Excludes zinc sulfide, data for which Bureau of Mines not at liberty to publish. 

Total and average values received by producers for lead and zinc pigments and zinc salts are given in the tables in the first part of this report. For the second successive year, average values for lead pig- ments for 1948 were the highest ever recorded, and those for zinc pigments and salts were again the highest in many years and in some instances probably for all time. 
Quoted prices for lead pigments repeated the 1947 performance. They were at all-time peaks at the beginning of the year, and all changes during the year were upward, the quotations following the movement of pig-lead prices. All price changes for the zine pigments likewise were upward during 1948 as in 1947.
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Range of quotations on lead pigments and zine pigments and salts at New York 
(or delivered in the East), 1945-48, in cents per pound 

[Oil, Paint and Drug Reporter] 
eraser DP ES SS 

Product 1945 1946 1947 1948 . 

Basic lead sulfate, or sublimed lead, less than 
carlots, barrels....-..------------------------ 7. 50- 7.75 7. 50-13. 50 | 18. 25-15. 75 15. 75-21. 25 

White lead, or basic lead carbonate, dry, carlots, 
barrels........-_-_------------------------+--- 8. 25 8. 25-13. 75 | 13.75-16.00 | 1!16.00-22. 10 

Litharge, commercial, powdered, barrels.......| 8.00— 9.00 8.00-14.75 | 13. 75-17. 60 16. 60-24. 25 

Red lead, dry, 95 percent or less, less than car- 
lots, barrels_..._-.-.------------------------- 9. 50-10. 00 9. 50-16.00 | 15. 75-18. 60 18. 00-25. 25 

Orange mineral, American, small lots, barrels..| 12.00-12.50 | 12.00-18.25 | 17.75-21.00 20. 50-27. 60 

inc oxide: 
American process, lead free, bags, carlots__- 7. 25 7. 25- 9.00 9. 00-10. 00 10. 00-138. 50 

American process, 5 to 35 percent lead, bar- 
rels, carlots........-..---------------+----- 7.25- 7.38 7. 25-10. 75 9. 25-12. 00 10. 25-15. 38 

French process, red seal, bags, carlots.----- 8. 50 8. 50-10. 25 | 10. 25-11. 25 11. 25-14. 75 

French process, green seal, bags, carlots. -_- 9. 00 9.00-10. 57 | 10. 75-11. 75 11. 75-15, 25 

French process, white seal, barrels, carlots_- 9. 75 9. 75-12.00 | 11. 50-12. 50 12. 50-16. 00 
Lithopone, ordinary, small lots, bags__.-.------ 4, 50 4, 50- 5.25 5. 25- 6. 25 6. 25- 6.75 
Zine sulfide, less than carlots, bags, barrels._..-| 8. 50- 8.75 8. 50-10.00 | 10.00-11.00 10. 75-14. 00 

Zine chloride, works: 
Solution, tanks......-...------------------- 2. 50 2. 50 2. 50- 3.00 3. 00- 3. 25 
Fused, drums_-__..------------------------- 5. 00- 6. 50 5. 00— 6. 50 5. 00- 7. 40 6. 25- 7.90 

Zine sulfate, crystals, barrels.....--------------| 3.65- 4.40 3. 65- 4. 40 3. 65- 5.00 4, 55- 6.85 

a a 

1 Quotations for bags. 

FOREIGN TRADE ° | 

Imports of lead and zine pigments are insignificant in relation to 
domestic shipments of the items. The total value of the lead group 
more than quadrupled in 1948 owing to sharp gains in average prices 
for the various constituents, and to the more than doubling in receipts 

Value of foreign trade of the United States in lead and zinc pigments and salts, 
1947-48 

[U. S. Department of Commerce] 
nee en SS SS SS OS TS aD 

| 1947 | 1948 

| | Imports | Exports | Imports | Exports 

Lead pigments: 
White lead__..-.-_---.---.-..--.------------------- $238 $334, 631 $82, 538 $294, 527 
Red lead_.....--..-------.------------------------- 7, 687 296, 796 96, 506 390, 222 
Litharge......------------------------------------- 127, 375 409, 417 421, 595 285, 473 
Other lead pigments..-...---...------------------- 15, 060 (2) 32, 689 (1) 

150, 360 | 1, 040, 844 633, 328 970, 222 

Zine pigments: 
Zine oxide._-.----.--------------------------------- 30, 594 | 4, 769, 836 7, 361 2, 256, 050 
Lithopone_..-.---.--------------------------------- 21 1, 784, 414 j-----.------ 2, 972, 912 

30,615 | 6, 554, 250 7, 861 5, 228, 962 

Lead and zinc salts: 
Lead arsenate.....--------------------------------- 20, 700 §91, 299 |...--------- 433, 779 
Other lead compounds. _-..--.----------------------|------------ (3) 448 (1) 
Zine sulfate....-...-------------------------------- 16, 867 (1) 10, 397 (4) 

37, 567 591, 299 10, 845 433, 779 

Grand total...-.-..------------------------------ 218, 542 | 8, 186, 393 651, 534 | 6, 632, 963 
en eS SSR 

1 Data not available. 

6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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of litharge, the chief item. Despite rising prices, zinc pigments fell to 
less than one-fourth of the small total for 1947. ; 

Total values of exports of lead pigments, zinc pigments, and lead 
and zinc salts all dropped in 1948 despite higher prices characteristic 
of that year. All lead pigments except red lead were shipped abroad 
in smaller quantities in 1948 than in 1947. Of the two larger zinc- 
pigment classes, exports of the higher-valued zine oxide were cut 
almost in half, while those of lithopone were more than half again as 
large as in 1947. 

Lead pigments and salts imported for consumption in the United States, 1944-48 

{U. 8, Department of Commerce] 

, | Short tons 

Total 
Year Basic Suboxide | Otherlead| value 

. carbonate | Redlead | Litharge of ead com- 
white lead pounds 

1 (1) a 1 a (| ee $5, 962 
1945... eeeef eee 8 10 (1) 7, 801 
1946_....---------.------------ 1 54 15 1h 213,038 
1947_..--------------- nee 1 22 416 33 |_.....-----.| 2171, 060 
1948._...-------------------- 203 247 1, 064 34 1| 2633,776 

1 Less than 1 ton. 
2 Includes also lead pigments, n.s.p.f., as follows: 1946, $97 (522 pounds); 1948, $13,257 (60,573 pounds); 

lead arsenate: 1946, $5 (552 pounds); 1947, $20,700 (120,000 pounds). 

Lead pigments and salts exported from the United States, 1944-48 

[U. S. Department of Commerce] 

Short tons 

White Red , Orange |Sublimed| Lead value 
lead Jead | Litharge| wineral | lead | arsenate 

1944... w----| 3, 052 2,117 2,391 13 82 2,133 | $1,888, 129 
1945......___...__..__-...._| 4079 1, 922 2, 512 3 53 3,170 | 2, 162, 548 
1946.......___.___..___..___- 910 1, 355 2; 180 (1) () 1,398 | 1, 184,872 
1947... 863 787 1, 212 (1) (1) 1,552] 1,632, 143 
1948______.._---.-------- oe 663 953 644 (1) a) 1,019 | 1, 404,001 

1 Data not available. | 

Zine pigments and salts imported for consumption in the United States, 1944-48 

(U. S. Department of Commerce] 

Short tons 

. . Total Year Zine oxide 
Litho- Zine Zine Zine value 

. pone sulfide | chloride | sulfate 
Dry In oil 

1944. eee} Bf] flee eee 542 | $30, 220 
1945. ---- eee Oe 421 16, 806 
1946..._..______.___..----. 41 |__|) (1) 2 415 26, 528 
1947..-..-__-..._---- ose 117 1 GQ) fo 295 47, 482 
1948... 27 Q) 0 | 180 17, 758 

1 Less than 1 ton.
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| Zine pigments and salts exported from the United States, 1944-48 

{U. S. Department of Commerce] 

Short tons Short tons 

———————————| Total Total 
Year Zine | Litho. | Value? Year Zine | Litho. | Value! 

oxide pone oxide pone 

1944.00 5, 511 11, 551 | $2, 194, 203 |} 1947_.....___._ =e. 19, 082 13,652 | $6, 554, 250 
1945...-.-.--------| _7,102{ 11,576 | 2 554}177 || 1948...............| 8.642| 21,015| 5,228, 962 
1946_......--.----- 10, 955 9,651 | 2,911, 457 

1 Includes also—1944: Zine sulfide, $7,195 (40,223 pounds); zine chloride, $47,133 (711,953 pounds); zine 
sulfate, $83,566 (2,029,801 pounds); other zinc salts and compounds, $46,587 (167,474 pounds); 1945: zine sul- 
fide, $25,399 (173,475 pounds); zinc chloride, $93,590 (1,499,755 pounds); zine sulfate, $62,119 (1,243,826 pounds); 
other zine salts and compounds, $179,747 (750,108 pounds). Beginning January 1, 1946, none of the foregoing 
classes separately recorded. 

WORLD REVIEW 

Australia.—The Glidden Co. is said’ to have licensed the Euston 
Lead Co., Ltd., of Australia, to use the Euston process for the manu- 
facture of white lead. The Australian company was stated to have 
constructed a plant at Melbourne, expected to be in production by 
the end of the year or the beginning of 1949. An earlier report & 
said the plant was to have an initial capacity of 7,000 tons a year. 

Canada.—A report of the Dominion Bureau of Statistics of Canada 
published in 1949 gave data on pigments consumed by the paint and 
varnish industry in Canada in 1946 and 1947. The figures for 1947 
are as follows (1946 figures for comparison in parentheses): Basic 
carbonate white lead (dry) 3,264 (2,989) short tons, basic carbonate 
white lead in oil 1,741 (2,087) tons, basic sulfate white lead 7 (20) tons, 
red lead including orange mineral 625 (567) tons, litharge 312 (413) 
tons, zinc oxide (lead-free) 5,209 (4,923) tons, leaded zinc oxide 1,546 
(700) tons, lithopone (30 percent zinc sulfide) 9,712 (8,078) tons, 
titantum dioxide 4,117 (8,416) tons, extended titanium dioxide pig- 
ments 7,199 (6,442) tons, and “‘other white pigments” 710 (1,354) tons. 

Canada’s imports of lithopone, 12,736 and 8,858 tons, respectively, 
in 1947 and 1946, were large enough to more than cover use in the 2 
years. Imports of zinc white (zinc oxide) were 2,205 and 925 tons, 
respectively. Imports of the other items given in the preceding 
paragraph are very small, although titanium pigments are not shown 
separately. According to United States records for titanium dioxide 
and pigments, 13,274 tons were exported to Canada in 1947 and 
12,020 tons in 1946. 

Union of South Africa.—According to the February 14, 1949, issue 
of Foreign Commerce Weekly, a branch factory for the production 
of red lead, white lead, and litharge is being constructed at Durban, 
South Africa, by Associated Lead Manufacturers, Ltd., of the United 
Kingdom. 

? Chemical Industries, vol. 68, No. 3, September 1948, p. 522. 
8 Chemical Engineering, vol. 55, No. 3, March 1948, p. 220.
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Lime 
By G. W. JOSEPHSON anp F. D. GRADIJAN 

| GENERAL SUMMARY | 

| LL of the major industries—including chemicals, refractories, 
and construction—that are the principal markets for lime were 
operating at high rates in 1948; consequently, sales of lime in- 

creased to a record total of 7,263,976 short tons—7 percent greater 
than the previous record set in 1947. a | 

Quicklime comprised 75 percent of the total sales and hydrated 25 
percent. The output of quicklime increased somewhat more per- 
centagewise than did hydrated—8 and 4 percent, respectively. Costs 
continued to rise, and the average value per short ton for quicklime 
increased from $9.04 in 1947 to $9.96 in 1948 and hydrated from 
$10.50 to $11.50. The declining trend in the number of active plants 
that has been noted in recent years was interrupted in 1948. | 
Salient statistics of the open-market lime industry in the United States, 1925-29 | (average), 1935-39 (average), and 1946-48 | —_ 

1925-29 1935-39 (average) | (averasn) | 1946 1947 1948 

Active plants..........--------eeeeee--- 419 310 182 179 181 
. Sold by producers: 

By types: 
a Quicklime................short tons..} 2, 871,236 | 2,488,269 | 4,344,331 | 5,021,156 | 5, 441,313 Hydrated.......-.........-.----do_.--] 1, 585, 631 | 1,204,128 | 1,648,369 | 1/757,893 | 1” 829° 663 

Total lime: 7 | Short tons.....-.-......-----..-..-| 4, 456, 867 | 3, 692,397 | 5,992,700 | 6,778,979 | _7, 268, 976 Value 1. _....-..--...-------------|$38, 548, 498 |$26, 502, 115 |$51, 032, 517 |g63, 826, 387 | $75’ 162” 879 py useet oF PO nnn nnnennneneeenees $8. 65 $7. 20 $8. 52 $9. 42 $10. 35 
uses: 

‘Agricultural.............. short tons..| _ 318, 294 350,535 | 384,658 | — 340,363 323, 300 Building .._..-.....-.....---.--do_..} 2,096,744 | _ 870,335 | _ 845,604 | 1,008°211 | 1, 140°518 Chemical and industrial____....do_.._| 1, 623, 885 1,929,947 | 3,684,455 | 4,035, 202 4, 255, 403 Refractory (dead-burned dolomite) 
short tons..| 418,014 541,580 | 1,077,983 | 1,305,203 | 1,544, 755 Imported for consumption: 

Short tons.._._--..2-22-_-__--- ee 18, 683 14, 108 25, 275 27, 410 35, 624 Value. --.------2--------2------------| $344,887 | $240,909 | $256, 849 | $298°035 | $541’ 243 Exported: 
Short tons..._.--.....-------------------| 15, 752 10, 905 33, 540 50, 784 63, 088 Value...--....---------22---------------| $221,177 | $123,167 | $423,948 | $7137703 | $8657 157 
a 

1 Selling value, f. o. b. plant, excluding cost of containers. 

Lime is used so widely throughout the Nation’s economy that its 
sales are affected by developments in a number of different fields. 
Figure 1 shows the correlation between the use of open-market lime 
and trends of activities in various markets. Sales of building lime 
generally follow the index of new construction; but there are excep- 
tions, particularly during a war period in which temporary construc- 
tion becomes an important factor. The quantity of refractory and 
chemical lime follows in general the curve in industrial production. 
ti 1 Figures in this chapter pertain to open-market lime and exclude coverage of most captive lime opera- 

ons. 
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FiGune 1.—Sales of refractory and building lime compared with total new construction and industrial 
production, 1925-48. Units are reduced to percentages of the 1935-39 average. Statistics on value of 
construction from the Bureau of Foreign and Domestic Commerce and on industrial production from 
the Federal Reserve Board. 

Trends in sales of open-market lime sold for specified uses during 
the past 24 years are shown in figure 2._ The growth in importance 

| of the chemical market is noteworthy. The curve would, of course, 
show a much greater increase if all of the captive lime as well as the 
open-market were included. | 
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FIGURE 2.—Trends in major uses of lime, 1925-48. 

DOMESTIC PRODUCTION 
Production of open-market lime increased to a record total of 

7,263,976 tons in 1948—7 percent above the previous high set in 
1947. Production of lime for each of the major uses except agri- 
cultural advanced over the 1947 tonnages. Stocks reportedly are 
small and relatively constant, so in this chapter sales statistics are 
considered to be the equivalent of production of open-market lime.
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Captive Tonnage.—Although the lime statistics included in this 
chapter are limited almost entirely to open-market lime, a relatively 
small quantity of captive tonnage is included in certain instances 
where it is particularly desirable to show complete figures for con- 
sumption by use. In 1948, 362,368 short tons of captive tonnage is 
included as follows: 14,528 tons for building, 242,074 for metallurgical 
uses, 61,478 for miscellaneous chemical uses, and 44,288 tons of 
refractory lime. If it is desired to obtain a more comprehensive 
view of lime production, a figure of approximately the proper order 
of magnitude can be obtained by calculations from limestone tonnages 
(shown in the Stone chapter of this volume) consumed in the uses 
in which limestone is generally calcined. 

Lime sold by producers in the United States, 1947—48, by types and major uses 

1947 1948 

Percent 
: * cnange Quantity Value ! Quantity Value 1 from 1947 

1In— 

short | cont Aver} Short | cent Aver-| Ton- |AVer or cent ver- or cen ver-| Ton- . 
tons of Total [ase | tons of Total |"age | nage | _a8e 

total total value 

By types: 
Quicklime..........--|5,021, 156] 74|$45, 377, 205) $9. 04/5, 441,313] _'75/$54, 200, 000} $9.96) +8] 410 
Hydrated lime. .--_~--]1, 757, 823 26) 18, 449, 182} 10. 50}1, 822, 663 25) 20, 962, 879) 11.50} +4) +10 

Total lime?_.....|6, 778,979] 100] 63,826, 387| 9. 42/7, 263,976] 100] 75, 162, 879| 10.35} +7| +10 
By uses: — 

Agricultural: 
Quicklime___..._...| 106, 364 2 913, 992} 8.59] 103, 039 1 982,871} 9.05) —3! +45 
Hydrated lime_...-| 238, 999 3| 2, 243, 846] 9.59} 220, 261 3] 2, 363, 200} 10. 73 —6] +12 

Total.........--..| 340,363 5] 3, 157,838} 9.28 323,300]  4|_ 3, 296,071] 10.20} —5| +10 
Building: 

Quicklime__........| 241, 711 4| 2,901, 128| 12.00} 251, 663 4} 3, 230, 236] 12.84, +4! +7 
Hydrated lime.__.-| 766, 500 11} 8,651, 897| 11.29] 888, 855 12| 10, 774, 041] 12.12; +16; +7 

Total__..-_-----...]1, 008, 211 15} 11, 553, 025) 11. 46/1, 140, 518 16] 14, 004, 277) 12.28) +13) +7 

Chemical and indus- | 
Tiai: 

Quicklime-__.______|3, 277, 878 48| 27, 266, 726) 8. 32/3, 541, 856 49| 32,189,711} 9.09| -+8! +9 
Hydrated lime_._.-| 757,324 11| 7,553, 439) 9.97] 718, 547 10| 7, 825, 638} 10.971 —6!| +10 

Total............|4,035, 202} 59] 34,820,165] 8. 63/4, 255,403} 59] 40,015,349] 9.40/ +5] +9 
Refractory (dead- 
burned dolomite) _ _}1, 395, 203 21} 14, 295, 359} 10. 25]1, 544, 755 21| 17, 847, 182] 11.55} +11] +13 

1 Selling value, f. 0. b. plant, excluding cost of container. 
2 Includes lime used by producers (captive tonnage) as follows—1947: 392,223 tons, valued at $2,821,404; 

1948: 362,368 tons, valued at $2,843,972. 

Size of Plants.—In 1925 there were approximately 450 active lime 
plants in the United States, and in the intervening years there has 
been a general trend toward the elimination of smaller units and 
concentration of production in the larger, more efficient plants. 
However, there was a small increase in the total number of active 
open-market lime plants in 1948—181 as compared with 179 in 1947. 
During the past year 20 plants that each produced more than 100,000 
tons supplied over half of the total output.
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Distribution of open-market lime (including refractory) plants, 1946—48, according 
to size of production 

1946 1947 1948 

Production Production Production 

Size group (short tons) _- -_ ee 

Plants Per- | Plants Per- | Plants Per- 
Short | cent Short | cent Short | cent 
tons of tons of tons of 

total total total 

Less than 1,000._-_-------------- 19 7,708) @) 19 7, 5388} (4) 23 7,816) (4) 
1,000 to Jess than 5,000_..._------ 43| 115,786 2 38] 109, 809 2 33 84, 142 1 
5,000 to less than 10,000___.------ 20} 145,782 3 20} 149, 205 2 21; 148, 212 2 
10,000 to less than 25,000__--_---- 28} 427,514 7 29; 459, 445 7 35| 598, 777 8 
25,000 to less than 50,000__-_-_---- 30/1, 104, 588 18 26; 950, 047 14 23; 856, 772 12 
50,000 to less than 100,000____---- 27\1, 759, 109 29 31/2, 080, 594 31] - 26/1, 685, 117 23 
100,000 and over.-_.-.------------ 15/2, 432, 263 41 16/3, 022, 341 44 20/3, 883, 140 54 

Total.._---.-------------- 182/5, 992, 700 100 179\6, 778, 979; 100 sh 263,976) 100 

a Te, 

1 Less than 1 percent. 
PRODUCTION BY STATES 

In 1948 open-market lime was produced in 32 States and 2 Terri- 
tories. Ohio was again the principal producing State, followed by 
Pennsylvania and Missouri in that order. These three contributed 
about 56 percent of the Nation’s output. | | 

Lime (quick and hydrated) sold by producers in the United States, 1947-48, 
by States . 

1947 1948 

State or Territory . . 
plane Short tons} Value Slants Short tons| Value 

Alabama._..-...--..------------------ 7 345, 160 | $2, 727, 464 8 388,197 | $38, 275, 402 
Arizona.._...----.------------------+-- 3 54, 562 582, 074 4 54, 608 763, 296 

Arkansas. _.-..----------------------- 1 (1) (1) 1 (1) (1) 
California_.....-....------------------ 10 181,296 | 2,615, 599 8 179, 257 3, 026, 941 
Colorado._..-.--.--------------------- 2 (1) (1) 2 (1) (1) 
Connecticut_...----.----------------- 1 (1) (1) 1 (1) (1) 
Florida. ..------------------------ --- 1 (1) (4) 1 (2) (2) 
Georgia.------------------------------ 1 10, 141 110, 983 1 6, 141 58, 150 
Hawaii. ...--------------------------- 1 9, 136 228, 370 1 8, 767 236, 799 
Tilinois._.-.--_.---.-----.------------- 7 299,187 | 2,736, 262 7 283, 090 3, 000, 225 
Indiana.._-------------.-------------- 1} Q) (1) 1 (1) (1) 
Maine. _-_---------------------------- 2 (1) (1) 2 (t) (1) 
Maryland_._-..--------.----- _..--.-- 8 71, 892 673, 241 8 69, 032 654, 635 
Massachusetts. --.-.----------------- 4 113,420 ; 1,276,693 4 112, 271 1, 302, 251 
Michigan_..-------------------------- 3 (1) (1) 3 (1) (1) 
Minnesota... ------------------------- 1 () (1) 1 (1) (1) 
Missouri-_-..-------------------------- 9 889,090 | 7, 006, 426 8 | 1,009, 993 8, 998, 691 
Montana_ -_.-------------------------- 2 (1) (1) 2 (1) (1) 
Nevada.._---------------------------- 2 (1) (1) 2 (1) (1) 
New Jersey--------------------------- 3 (1) (1) 3 (1) (1) 
New York_.-------------------------- 3 (1) (1) 2 (1) (1) 
Ohio__..._----------.----------------- 18 | 1, 774,847 | 17,685, 220 18} 1,936, 211 21, 473, 401 
Oklahoma. --------------------------- 1 (1) () 1 (4) (1) 
Oregon___._-.------------------------}| 1 (1) (1) woee----|------------ |e----------- 
Pennsylvania.........-..---.--------- 29| 1,045,566 | 9, 86i, 812 34 | 1,085,807 | 11,319, 685 
Puerto Rico---.----------------------- 4 (1) (1) 5 (1) (1) 
South Dakota... --------------------- 2 (1) (1) 2 (1) (1) 
Tennessee... _------------------------ 6 181,039 | 1, 533, 737 5 163, 098 1, 442, 906 
Texas...---..------------------------- 6 134, 530 | 1, 274,095 8 168, 738 1, 583, 726 
Utah... ------- ee --- 5 47, 096 366, 127 4 40, 635 352, 859 
Vermont._....-.----------------------- 3 (1) (1) 3 22, 743 308, 004 
Virginia. ._.-...-----------..-.------- 14 260, 663 2, 138, 707 13 382, 734 3, 271, 053 
Washington. _-_...-------.--.-------.-- 2 (1) (1) 2 (1) (2) 
West Virginia_....-----...---.--.----- 7 471,914 | 4,050, 950 6 490, 803 4, 610, 157 
Wisconsin. _..-.---------------------- 9 70, 233 805, 000 10 107, 648 1, 228, 988 
Undistributed !_-__----...--.---------|-------- 819, 213 | 8,153,627 |.------- 754, 203 8, 255, 710 

Total_--.....------------------- 179 | 6,778,979 | 63, 826, 387 181 | 7,263,976 | 75,162, 879 

1 Figures that may not be shown separately are combined as ‘‘ Undistributed.”
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Hydrated Lime.—Hydrated lime in 1948 comprised 25 percent of the 
total lime output, which compares with 26 percent in 1947 and 20 
percent in 1944. Hydrated-lime output was reported by 116 plants 
(same as in 1947) in 32 States and 2 Territories. 

Hydrated lime sold by producers in the United States, 1947-48, by States 

1947 1948 
State or Territory . 

| Dante Short tons} Value plane Short tons} Value 

Alabama_...........--.-----.-...---.- 5 37, 152 $452, 648 5 56, 660 $569, 539 
California...........----.------------- 7 47, 611 706, 482 6 35, 309 559, 084 
Georgia....--...--------------------- 1 10,141 | 110, 983 1 4, 965 51, 409 
Hawaii_......-_-----.---------------- 1 9, 124 228, 100 1 8,762 236, 574 
Illinois.....--.--.------.-------------- 41 37,463 | 343,706 3 33,980 | 362,377 
Maryland.......-...--.------------_- 5 27,940 | 257, 063 5 27, 186 260, 401 
Massachusetts......---..------.------ 4 48, 038 483, 668 4 44, 274 507, 832 
Missouri......-..--------------------- 6 229,085 | 2,004, 217 5 202, 143 2, 064, 015 
Ohio..._....-..-..-------------------- 14 570,079 | 6, 066, 483 14 658, 602 7, 723, 528 
Pennsylvania_......----------.------- 11 310,677 | 3, 274, 507 13 316, 340 3, 653, 510 
‘Tennessee. ...--.--------------------- 6 47, 043 451, 043 5 45, 323 434, 193 
Texas........-.-.-..------------------ 5 48, 652 540, 040 6 49, 111 551, 833 
Vermont....--.-----------------------| ( (2) QQ). 1 2, 765 38, 710 
Virginia_......-..----------.----.-.-- 10 47,155 508, 909 11 55, 252 607, 374 
West Virginia_.....--------.---.--.-- 4| 53,311 | — 439,937 4 42,042 |° 364, 669 
Other States?.__.______..._.-....| 233] 234,352} 2,581,396 | 232|  239,949| 2, 977, 831 

Total. ...-...---.-----.----.----- 116 | 1,757,823 | 18, 449, 182 116 | 1,822,663 | 20, 962,879 

1 Included with ‘‘Other States.” 
2 Includes the following States and numbers of plants in 1948 (1947 same as 1948 unless shown differently 

in parentheses): Arizona 2 (1), Arkansas 1, Colorado 1, Connecticut 1, Florida 1, Indiana 1, Maine 2, 
. Michigan 1, Minnesota 1, Montana 1, Nevada 1, New Jersey 3, New York 2 (3), Oklahoma 1, Puerto Rico 

3 (2), South Dakota 1, Utah 2, Washington 1, and Wisconsin 6; 1947 totals also include 2 plants in Vermont. 

CONSUMPTION AND USES 

Lime, which was once considered to be primarily a building material, 
is still used as such in substantial quantity but now finds its largest 
markets in the chemical and industrial field. As shown in the accom- 
panying table, sales of lime to the chemical and other processing 
industries continued to increase in 1948. The boom in building was 
reflected in a 13-percent increase in demand for building lime. Dead- 
burned dolomite, used as a refractory, increased 11 percent, and 
agricultural lime decreased 5 percent, which compares with a 12- 

| percent decline in 1947. Other important markets that expanded 
during the year are calcium carbide and cyanamide, paper mills, 
sewage and trade-wastes treatment, and water purification. 

The accompanying table of lime sales classified by uses provides 
considerable additional data on current markets, and the table of 
sales by States and uses indicates the major markets of the lime 
produced in individual States.



Lime sold by producers in the United States in 1948, by States and uses 
Ce eee ee ere reer eee eee eee eee eee eer eee rere ee er ee en ee een SI = 

Agricultural Building Chemical and industrial Refractory Total 

State or Terri- Metallurgical Paper mills Tanneries Water puritica Other 

ory Short Short | | Short Short tons Value | ‘tons Value chon chon on on oh tons Value tons Value 

or or ort ort ort tons Value tons Value tons Value tons Value tons Value 

Alabama...--.-| (@) (1) 63, 792| $547, 947| 171, 991/$1, 249, 863] 96, 487] $850, 092] (4) (1) 18, 774| $170, 208 (1) 1) (1) () 388, 197|$3, 275, 402 
Arizona....-.--| (@) (1) (*) (1) 33, 633| 395, 597|...--._|..-.----_]---.--|-------} @) (1) (1) (*) wanaaee--f----------]| 54, 608] 763, 296 
Arkansas-...-..|-------|--------| @) (1) (?) (1) f 9) (1) (4) (1) (1) (1) (1) ~--------]---------- (7) (}) 
California___...| 3, 515| $37,163] 66, 1111/1, 291,952) 30, 361 481, 057 1) (1) 747\$13, 160} 6,689} 91,316 (@) (1) (1) (1) 179, 257} 3, 026, 941 
Colorado. ...-.-]-------|--------}  (@) (1) (1) (#) ~-.----|-+-------|------]-------| @) (1) (1) () () () (1) (1) 
Connecticut..-.| @) (1) (1) () wae wennnn|ennneenee-| (1) () fill i_}--...-]-------]--------- (1) (1) wnneee---|---------- (*) (1) 
Florida...-.----} (@) (1) () (@) Jit ea |----------|-------|--------- |---| +e = [------- | ---- + -- (1) (1) nnaene---]---------- (1) () 
Georgia___..---| 1,176] 6,741] 4,965) 51, 409|.__.-.-.__|---.-_---.]----.--]----~-.--|------]-------]-------]--------- |--+------ |---| --- 2 - -- + -e 6, 141 58, 150 
Hawaili.......--|-------]-------- 1,066] 28, 872|_._..---_|.-.------_|---.---]---------]------|-------]-------]--------- 7,701) $207, 927|--.--.---]-.---.---- 8, 767 236, 799 
Jllinois_._...._-].--.---]--------| 15,310} 154, 872 94, 231 905, 338} = (4) ©) (1) ©) 29, 527} 303, 915 3) (1) (1) () 283, 090) 38, 000, 225 

Indiana_....---|-------|--------|  (@) (1) (1) (+) (1) () @) (1) (1) (#) (1) (1) wnnee-ne-|---------- (!) (1) tc 
Maine_..---.--] @) (*) (1) (1) weoenneee|----------| (1) (!) (*) @) (1) (1) (1) wnnne----]----+----- (1) (1) am 
Maryland-.-_.__.| 58, 455) 557, 9314 10,577| 96, 704/__.-.__--|_--...---.|_-.----]---------|------|-------]-------|---------]---------|----------|---------]---------- 69, 032} 654, 635 < 
Massachusetts.| 8,089] 83,288} 39,199) 433,342) = (") (4) 17, 527} 199, 238} (!) (4) ) (1) (#) (2) aaooee----}----------| 112, 271] 1,302,251 
Michigan......|---.---|---.----]  @) (1) (‘) (1) (1) (1) @) (1) (1) (1) (1) (1) wenn ween a [ene nnn e eee W) (1) 
Minnesota....-} (') ) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1) @) wane cnn ne |enee----e- (1) () 
Missouri.....-.]-....--]-.------| 67,107} 689,381] 211, 265} 1,749,966) () (1) (1) (4) ‘@) (1) 389, 591! 3, 252,743] = (1) ) 1, 009, 993) 8, 998, 691 
Montana. -.-._.|-------|--------]  (@) (1) (?) (1) ~on----|---------]------|-------] 2) (4) (4) (1) ~oa-a----]----+----- () () 
Nevada-----.--|-------]--------| @) (') (1) () www-ee-|---------]| 2) (!) (1) (!) (1) (1) awnanen-n-|---- eee (') (1) 
New Jersey. .--} (1) (1) (1) @) Jill wwe |----2-----|-----e- |---| -- 2 --- |---| ---2---|----2---- |) Q@)  |---------|----------| (4) ©) 
New York..--.| () (1) (1) (1) (@) (1) (4) (4) (+) () (1) (1) (1) (t) weneeen--|---------- (*) (*) 
Ohio.____.-.--_-| 47, 423] 496, 877} 544, 48316, 546, 556} 71,988] 663, 322) 34,922) 297, 215}_..---|--.----| (@) (1) (1) (1) 927, 715|$10,697,970|1, 936, 211/21, 473, 401 
Oklahoma. .-._.|.------|--------|--------|--------- (1) () (1) (1) -----~|-------| (@) (?) (1) (1) ween nnnen|eneeenen-- (1) (1) 
Pennsylvania- - 133, 931]1,448,207| 112, 217|1, 479, 089] 259, 636] 2, 517, 596] 94,524] 878, 820)40, 527/377, 279| 51, 710} 520, 308 (1) (1) (*) () 1, 085, 807}11, 319, 685 

Puerto Rico...-| (1) (1) (1) (tl) [ww le |----------}-------|------- ee |-- eee fee} @) (1) (1) (1) waaee----|----------| @) (1) 
South Dakota..|..-----|--------} @ (1) (4) (1) peeeue-|e--------|------|------- |---| eee |e eee ee |e] eee (1) (1) 
Tennessee.._...| 1,449] 12,759] 10,152] 106,711} 23,813] 207,398] 57,331] 498, 834] 2,178] 19, 583] 25,793] 224,306) 42,382) 378, 315|.-.------|----------] 168, 098] 1, 442, 906 
Texas.....----.| (@) (*) 43, 033] 486,681} 19,024 160,656} (4) (1) _.....|------.| 40, 747] 396,120; (“) ) w-u------|-----.----| 168, 738] 1, 588, 726 
Utah_._....--..|-------|-.------ () 3) 37,274]  295,619)....-._]--.-.----]------]-------]| @) (4) (1) {') wee eee e nn | ee enn n nee 40, 635| 352, 859 
Vermont.....-.| 2,053} 24, 738 180 2, 520]__.-.-.__|---.-.---.] 20, 510} 280, 746)__..._]_.-..__|-------]---------]---------|----------|---------]---------- 22, 743} 308, 004 
Virginia........| 19, 329] 213,920} 12,980; 138,024) 42,026] 349, 516] 64,407) 519, 288) (4) (4) 14, 822} 146,391] (*) (1) waouuuee-|----------| 882, 734] 3, 271, 053 
Washington_.__|-..-..-|-...----]  () (1) (1) (1) ) (1) ------|---:---]| @ 2) _ @) () wne-nn---|---- 2 =e =e () (1) 
West Virginia..| 18, 934] 146,400} 4,758} 438,287] 222,899) 1,872, 232] (4) () (1) (1) 9, 876} 88,294) ()) ‘) re) () 490, 803] 4, 610, 157 
Wisconsin......| (@) (1) 20, 824] 223,074} (1) (!) (1) (1) (4) (1) () (1) 9,004} 214, 846]._._.....]---.......] 107, 648] 1, 228, 988 
Undistributed !| 28, 946] 268, 047} 123, 769]1, 733, 856| 172, 614] 1,816, 686/312, 176/38, 190, 773/44, 877/462, 561/282, 349|2, 597, 817)1, 154, 470/11, 175, 408] 617, 040} 7, 149,212] 754, 203) 8, 255, 710 

Total _ __-/323, 300|3,296,07111,140,518114,004,277!1, 390, 755112, 664, 8461697, 88416, 715, 006!88, 3291872, 5831475, 287]4, 538, 675!1, 603, 148115, 224, 23911, 544, 755!17, 847, 18217, 263, 976'75, 162, 879 ~ 

1 Figures that may not be shown separately are combined as ‘‘Undistributed.”’ Oo
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Lime (quick and hydrated) sold by producers in the United States, 1947-48, 
by uses ‘ 

LE CS 

1947 1948 

Use Value Value 

Short |-——————~————_| Short  |—————-———- 
tons tons 

Aver- Aver- Total age Total age 

Agricultural___..-----------------------| 340,363 | $3, 157,838 | $9.28 323, 300 | $3, 296,071 | $10.20 

Building: , 
Finishing lime__.....-----_-----------| 467,527 | 5,430,925 | 11.62 564,163 | 7,330, 833 12. 99 
Mason’s lime_-__.--------------------| 389,515 | 4,411,907 | 11.33 443,467 | 5, 276,010 11. 90 
Prepared masonry mortars_-_-_.-.----- 50, 330 470, 803 9. 35 58, 977 556, 751 9. 44 
Unspecified_...-.--.-----.------------| 100, 839 | 1,239,390 | 12.29 73, 911 840, 683 11. 37 

Total. --.-------------------------| 1,008, 211 | 11, 553,025 | 11.46 | 1,140,518 | 14,004, 277 12, 28 

Chemical and industrial: 
Alkalies (ammonium, potassium, and 
sodium compounds) _..___.--.-_---- 3, 945 36, 586 9. 27 ¢3) ¢3) (?) 

Asphalts and other bitumens._______- (‘) (4) (4) 381 6, 100 16. 01 
Bleach, liquid and powder 2__________. 9, 604 105,370 | 10.97 6, 391 67, 535 10. 57 
Brick, sand-lime and slag__.__________ 18, 272 191, 022 10. 45 25, 414 281, 208 11.07 
Brick, silica (refractory) ---........__- 16, 955 174,088 | 10.27 13, 419 139, 938 10. 43 
Calcium carbide and cyanamide..._.-| 354,104 | 2,791, 244 7. 88 569, 643 | 4,829, 752 8. 48 
Calcium carbonate (precipitated) ____- (1) () (4) 20, 318 220, 433. 10. 85 
Chromates and bichromates--________- 25, 267 199, 736 7.91 (1) (1) (?) 
Coke and gas (gas purification and 

plant byproducts) _...__--..--_____- 27, 466 230, 725 8. 40 29, 972 276, 430 9. 22 
Explosives._......-.--.-------2-2--__- 1, 403 18, 922 9. 92 4, 501 40, 833 9.07 
Food products: 

Creameries and dairies....._...__._- 3, 849 42,082 | 10.93 735 12, 253 16. 67 
Gelatin. __...-_-------22 22 ee 10, 188 91, 581 8. 99 8, 390 87, 585 10. 44 
Stock feed____---.--.-_____-_ _ . 15, 753 171, 945 10. 92 26,353 | 289,325 10. 98 
Other 3_______-- 22 - eee 2, 091 21,843 | 10.45 3, 125 37, 269 11. 93 

Glassworks-.-.------------------------| 244,043 | 2, 086, 323 8. 55 235, 866 | 2,064, 382 8.75 
Glue________---_----------2--- 2 ee 4, 909 41,006 | 8.35 11, 039 102, 845 9. 32 
Grease, lubricating.__.-......____.___- 5, 333 52, 281 9. 80 5, 697 56, 886 9. 99 
Insecticides, fungicides, and disin- 

fectants___..-_--..--.---.---2-22__e- 97, 723 989,261 | 10.12 92,037 | 1,012, 913 11.01 
Medicines and drugs_-__._...--__-_____- 9, 744 80, 980 8.31 12, 350 109, 303 8.85 
Metallurgy: 
Nonferrous smelter flux__.......____ 8, 152 76, 978 9. 44 2, 901 32, 215 11.10 
Steel (open-hearth and electric fur- 

, nace flux)_.-----_-.-------..-..--..| 1, 130, 613 9, 021, 853 7.98 | 1,131,098 | 10, 177, 450 9. 00 
Ore concentration 4.__..----..-..---] 251, 663 | 2,035, 905 8.09 208, 233 | 1, 918, 021 9, 21 
Wire drawing........-_---__.._-___- 15, 309 162, 375 10. 61 18, 585 212, 030 11. 41. 
Other §_______--_-- ee 24, 808 245, 078 9. 88 29, 938 325, 130 10. 86 

Paints__..----...-------- eee 21, 149 205, 731 9. 73 13, 796 151, 552 10. 99 
Paper mills ?__-.--.--.-----------....| 645, 665 | 5, 717,372 8. 86 697, 884 | 6, 715, 006 9. 62 
Petroleum refining ___...-..-_-_.._____- 48, 720 | 501,091 | 10.29 51,737 | 550, 698 10. 64 
Rubber manufacture_-___.__....-.___- 589 8,034 | 13. 64 1, 154 13, 976 12. 11 
Salt refining. ____._.-._________ 6, 874 49, 509 7. 20 7, 234 59, 721 8. 26 
Sewage and trade-wastes treatment_.. 84, 870 840, 543 9. 90 101,917 | 1,061, 200 10. 41 
Soap and fat____..-.-_.-2-_ 2 5, 104 37, 213 7. 29 5, 288 43, 186 8.17 
Sugar refining. __..--__.._-_.-22 le. 28, 412 430, 929 15.17 24, 510 403, 393 16. 46 
Tanneries.__________..------------_ 89, 029 804, 137 9.03 88, 329 872, 583 9. 88 
Varnish__....-.------- eee 179 3, 064 17.12 277 4,044 14. 60 
Water purification________..__..______ 454, 339 4, 060, 039 8. 94 475, 287 4, 538, 675 9. 55 
Wood distillation_....____.._____.____ 4,186 36, 244 8. 66 (1) (1) () 
Undistributed 6... 81, 439 927, 225 11. 39 93, 090 1, 023, 660 11. 00 
Unspecified__....-------.-..--.-.....-| 283,453 | 2,336, 850 8. 24 238, 514 | 2, 277,819 9. 55 

Total_.._--.--.---------.-_.._-...| 4,035, 202 | 34, 820, 165 8.63 | 4, 255, 403 | 40, 015, 349 9. 40 
Refractory lime (dead-burned dolomite)_| 1,395, 203 | 14, 295, 359 10. 25 | 1, 544, 755 | 17, 847, 182 11. 55 

Grand total lime 7________...._--_| 6,778, 979 | 63,826,387 | 9.42 | 7,263,976 | 75,162,879 | 10.35 
Hydrated lime included in above dis- 

tribution_-_._--------------------------| 1,757, 823 | 18, 449,182 | 10.50 | 1,822,663 | 20,962,879 11. 50 

eee 
1 Included with “‘Undistributed.”’ 
2 Bleach used in paper mills excluded from ‘Bleach’ and included with “Paper mills.” 
3 Includes baking powders, citrates, fruit juices, tartrates, and unspecified food products. 
4 Includes flotation, cyanidation, bauxite purification, and magnesium manufacture. 
5 Includes mold coating and unspecified metallurgical uses. 
6 Includes acid neutralization, alcohol, magnesia (85 percent), polishing compounds, retarder, sulfur, 

tobacco, and miscellaneous industrial uses; in addition, asphalts and other bitumens and calcium ecar- 
bonate (precipitated) in 1947 and alkalies, chromates and bichromates, and wood distillation in 1948. 

7 Includes lime used by producers (captive tonnage) as follows—1947: 392,223 tons, valued at $2,821,404; 
1948: 362,368 tons, $2,843,972.



LIME TAS 

Hydrated lime sold by producers in the United States, 1947-48, by uses 

1947 1948 

Use Value Value 

Short |---| Short 9 |~——-————— 
tons tons Aver- Aver- Total age Total age 

Agricultural__._.....-.--...------------] 233,999 | $2,243,846 | $9.59] 220,261 | $2,363,200 | $10.73 
Building....__-------------_--.--------- 766, 500 8,651, 897 11, 29 888, 855 | 10, 774, 041 12.12 

Chemical and industrial: . : . 
Bleach, liquid and powder__..----.- 2, 283 21, 645 9. 48 2, 458 23, 742 9. 66 
Brick, sand-lime and slag_____-__--- 4, 420 46, 837 10. 60 9, 493 116, 249 12. 25 
Brick, silica_......-.-.--..---.------ 14, 461 152,939 | 10.58 11, 813 125,134 | 10. 59 
Coke and gas__.---------..-.------- 1, 648 16,611 | 10.08 1, 182 12,220 | 10,34 
Food products--.---------------.--- 15, 227 162, 191 10. 65 13, 193 147, 356 11.17 
Insecticides, fungicides, and dis- 

infectants.-..------.--.-_-_--..--- 69, 890 738, 956 10. 57 76, 258 859, 210 11. 27 
Metallurgy .._-..---------.-_------- 56, 365 561, 842 9. 97 65, 565 744,177 11,35 
Paints._.--.------------------------ 10, 331 112, 168 10. 86 9, 712 111, 370 11. 47 
Paper mills.-.._..._--..---.........] 51,176 484,351 | 9.46 46, 807 480,802 | 10.27 
Petroleum -__.-.-----------.--_------ 33, 584 386, 682 11. 51 28, 131 347, 141 12. 34 
Sewage and trade-wastes treatment. 45, 693 480, 566 | 10.52 57, 161 632, 303. 11. 06 
Sugar refining._._....-_._-_....-_-_- 19, 261 328, 630 17. 06 16, 957 315, 022. 18. 58 
Tanneries......-.------------------- 47, 357 455,023 | 9.61 45, 022 470,485 | 10.45 
Water purification_---.....-._.------} 210,796 | 2,057, 599 9. 76 211,483 | 2,185, 618 10. 33 
Undistributed !._.......--._-------- 18, 739 184,568 | 9.85 25, 026 258,335 | 10.32 
Unspecified...---------------------- 156, 093 1, 362, 831 8. 73 93, 286 996, 474 10. 68 

Total__.-..--.-------------------- 757, 324 7, 553, 439 9. 97 713, 547 7, 825, 638 10. 97 

Grand total hydrated lime.....-_-| 1, 757,823 | 18, 449,182 | 10.50 | 1,822,663 | 20,962,879 | 11. 50 

1 Includes glass, glue, grease (lubricating), magnesia (85 percent), medicines and drugs, rubber, and mis- 
cellaneous industrial uses. 

The table of agricultural lime and other liming materials includes 
oystershells, limestone, and marl, as well as lime, to provide a more 
comprehensive picture. 

Agricultural lime and other liming materials sold by producers in the United 
States, 1947-48, by kinds 

reer emanate An ASS 

1947 1948 

Short tons Value Short tons Value 
Kind a 

Effective Effective Gross . Aver-| Gross : r Aver- 
. weight conte | Fotal |"age | weight comme _| Total | age 

Lime: 
' Quicklime_.--......--| 106, 364 90,410 | $913,992 | $8.59 103, 039 87, 580 | $932, 871 $9. 05 

Hydrated lime__...-.| 233,999 | 163,800 | 2, 243,846 | 9.59 220, 261 154, 180 |2, 363, 200 10. 73 
Oystershells (crushed) 2...| 46, 447 21, 830 189,164 | 4.07 48, 505 22,800 | 333, 787 6. 88 
Limestone..__..----_-----|22,605,500 |10,624,590 |35, 075, 883 | 1.55 |20,941,530 |9, 842, 520 [32,034,698 1. 53 
Calcareous mar]..----.--.| 176, 187 74, 000 235,190 | 1.33 114, 759 48,200 | 145, 712 1. 27 

Total......---------|----------|10,974,630 |38, 658,075 |......_|_...-.-.._|10,155,280 |35,810,268 |_------ 
i a 

_1 Calculated upon basis of average percentages used by the National Lime Association, as follows: Quick- 
lime (including lime from oystershells), 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone and oystershells, 47 percent; calcareous marl, 42 percent. 

2 Figures compiled by Fish and Wildlife Service. 

Apparent Consumption.—Although the production of lime is widely 
distributed throughout the United States and most of it is used near 
the point of production, there is a considerable interstate trade in 

883326—50——_48



746 MINERALS YEARBOOK, 1948 

this commodity. The principal States that “export” to other States 
are Ohio, Missouri, Pennsylvania, and West Virginia. The pattern 
of the interstate movement of lime, as well as the consumption totals 
in each State, are indicated in the following three tables. 

Apparent consumption of open-market lime in continental United States in 1948, 
by States, in short tons 

AA A ET aE aS Sea SSS SS ST cS sa ff SS 

Apparent consumption 

—— Stat Sales by | Shipments | Shipments |—--—-——_,--____, 
6 producers |from State!| into State Hydrated 

Quicklime | “3.7 - Total 

Alabama._.......-.-----------| 388, 197 109, 059 42, 403 291, 290 30, 251 321, 541 
Arizona___..--.---.----------- 54, 608 12, 485 8, 965 45, 333 5, 755 51, 088 
Arkansas. _._-__--.--- 22-2 _- (?) (2) (2) 19, 715 5, 909 25, 624 
California..........-....--.-..| 179, 257 25, 272 60, 283 164, 851 49, 417 214, 268 
Colorado_.....-...-------.---- . (0) (2) (2) 20, 313 6, 973 27, 286 

~  Connecticut....--...--------. (2) (?) (2) 24, 382 19, 392 43, 774 
| Delaware._.._..._..-.--.----_]------------]------------ 56, 891 39, 433 17, 458 _ 86, 891 

District of Columbia__......_.|_--.2-2_--2-2_}e-- eee 14, 717 149 14, 568 14, 717 
Florida. _..-......---..------- (2) weneceee enn (2) 57, 380 46, 473 103, 853 
Georgia._-..-....---..-------- 6, 141 150 76, 430 53, 995 28, 426 82, 421 
Idaho... 2....---.-.-----------|---L-----2_}------------ 5, 790 4, 043 1, 747 5, 790 
Tlinois......-.-.--..----.-----] 283, 090 116, 575 337, 784 390, 023 114, 276 504, 299 
Indiana__........-.----------- (2) (2) (2) 165, 472 42,017 207, 489 
Towa.....---------------------|------------[------------| 145, 481 128, 091 17, 390 145, 481 
Kansas. .._......-.--.--------|------------]--------- 38, 597 21, 641 16, 956 38, 597 
Kentucky. -.-.._..-.----.--_}-------.---_|------------] 219, 494 196, 660 22, 834 _ 219, 494 
Louisiana........-.-..-..-.--.|------------]------------ 149, 494 112, 093 37, 401 149, 494 
Maine_____.--.------------| (2) (2) 76, 243 7,473 83, 716 
Maryland___._.......--.----- 69, 032 15, 252 122, 754 123, 618 52, 916 176, 534 
Massachusetts...-_..._....--- 112, 271 64, 876 48, 850 52, 049 44, 196 96, 245 
Michigan._-._-..-....-------- (2) (2) (2) 228, 720 77,446 | - 306, 166 
Minnesota..-.-..-..---------- (2) (2) (2) 64, 785 17, 338 82,123 
Mississippi. -....-.--.---.--..|--------.--_|----- eee 18, 506 12, 138 6, 368 18, 506 
Missouri._...-........-.-....-| 1, 009, 993 826, 454 30, 953 131, 748 82, 744 214, 492 
Montana.._._...-.--..------- 6) (2) (2) 19, 855 2, 975 22, 830 
Nebraska.._.....----.-.----.-|-----__---.-]------------ 10, 306 3, 395 6, 911 10, 306 
Nevada...._-..-.--.---------- (2) (3) (2) 27, 971 2, 355 30, 326 
New Hampshire...........-._]--.-..--.-_]------------ 18, 916 6, 075 7, 841 13, 916 
New Jersey_.....-.----------- (2) (2) (2) 59, 593 118, 806 178, 399 
New Mexico____......-....___]------------]------------ 6, 428 1, 036 5, 392 6, 428 
New YorK_.__.....--.-------- (2) (2) (2) 286, 332 169, 646 455, 978 
North Carolina. _._......-..._|------1-----|------------ 62, 948 21, 250 41, 698 62, 948 
North Dakota--._..-.-....--._|-----.--_--.]_-----_----- 6, 657 1, 856 4, 801 6, 657 | 
Ohio._.-.--...--.-.-----------] 1,936,211 | 1,320, 323 370, 325 825, 221 160, 992 986, 213 
Oklahoma. ...-..-....-.-..--- (2) (2) (2) 22, 783 16, 638 39, 421 
Oregon..-....--..-------~----|---.--------|------------ 38, 304 33, 674 4, 630 38, 304 
Pennsylvania_._......-.......] 1,085, 807 499, 094 637, 407 977, 212 246,908 | 1, 224, 120 
Rhode Island_..___......-..__]_.--.-------]------------ 15, 559 9, 638 5, 921 15, 559 
South Carolina. _._..._._-._.}------------}_--. 2-2 oe 17, 785 6, 857 10, 928 17, 785 
South Dakota._....-.-.----.- (?) (?) (?) 2, 563 4, 680 7, 243 
Tennessee. ...--_._----------- 163, 098 130, 408 22, 033 22, 950 31, 773 54, 723 
Texas.......-....-..-----..---| 168, 738 35, 687 34, 261 115, 412 51, 900 167, 312 
Utah. _ 2.00222 40, 635 1, 085 17, 383 51, 439 5, 494 56, 933 
Vermont._.......------------- 22, 743 21, 250 1, 383 1, 583 1, 293 2,876 . 
Virginia...............--...._| 382, 734 279, 667 98, 157 151, 874 49, 350 201, 224 
Washington. __..._.....-.-.-- (2) (2) (2) 27, 725 9, 154 36, 879 
West Virginia...........-..-..| 490, 803 481, 863 212, 506 198, 579 22, 867 221, 446 
Wisconsin_....._..--_-------- 107, 648 52, 013 80, 757 98, 626 37, 766 136, 392 
Wyoming._________-__.2_ 2-2 }e--2 2. |eeee eee 1, 679 224 1, 455 1, 679 
Undistributed 2...............| 744,205 375,878 | 1,282,280 |...-..--..._]------------}----- eee 

Total........-----------] 7,245,211 | 4,366,891 | 4,307,466 | 5,397,888 | 1,787,898 | 7, 185, 786 
a ea ee I  Y 

1 Includes 59,425 tons exported or unclassified as to destination. 
2 Figures that may not be shown separately are combined as ‘“‘Undistributed.’’



Apparent consumption of open-market lime in continental United States in 1948, by region of origin and destination, in short tons 
er ee ese eeernnnnnnepepneeetpngeepnann nase 

Origin 

tn nt . ahs Maryland, New Jersey, } Connecticut, Maine, : : se 
Iilinois, Indiana, Michigan, | “"New York, Pennsylvan- Massachusetts, Ver. | Florida, Georgia, Vir Alabama, Tennessee 

Destination t ia, West Virginia mont 8 

ick- | .HY- ick. | .HY- tok. | ,HY- ick-| -HY- ick- | .HY- 
: Quick drated| Total Quick drated| Total Quick drated | Total Quick drated | Total Quick drated | Total | 

lime lime lime lime lime 

Illinois, Indiana, Michigan, Ohio......_._.]1, 060, 298 |815, 725 |1,876,018 | 145,951 | 9,458 | 155,409 67 323 390 | 65,747 | 2,040 | 67,787 | 1,553 | 3,090 4, 648 
Delaware, District of Columbia, Mary- 

land, New Jersey, New York, Pennsyl- ; 
vania, West Virginia_....-.-.-..--..----| 458, 287 |195,774 | 649,061 |1,035, 986 |394, 717 |1, 430, 703 | 35,335 | 23,141 | 58,476 [135,953 | 15,816 {151,769 | 5,287 | 3,915 9, 202 

Connecticut, Maine, Massachusetts, New . 
Hampshire, Rhode Island, Vermont____ 1,684 |} 26,163 27, 847 80, 369 | 10, 529 90,898 | 85,515 | 48, 865 {134,380 | 2, 251 465 | 2,716 |.--.-_..{-.....--/-.--..-. 

Florida, Georgia, North Carolina, South = 
Carolina, Virginia_.......-_-..--22-_ 22 - 6,153 | 74,871 81, 024 46, 385 | 14,625 61, O10 | _-___-___}_-------]------..]124, 116 | 47,694 |171,810 |111, 616 | 38,488 | 150,104 & 

Alabama, Kentucky, Louisiana, Missis- . iS 
sippi, Tennessee__-.._..-.---.-.------.--| 69,029 | 40,008 | 109, 037 783 | 1,230 2,013 |-..-...-|-....--.]..----_.| 4,175 791 | 4,966 1/330, 764 | 51,915 | 382,679 by 

Arkansas, Kansas, Nebraska, Oklahoma, ; 
Texas....... 2 eee 7,102 | 10,499 17,601 |-...--..--|..------|----..---.] ---2-- 8 |e} eff fe 92 |_..._. 92 

Iowa, Minnesota, Missouri, Wisconsin....| 59,793 | 45,003 } 104,796 | - 100 j_.---_-- 100 |...---.-|------.-}.------} oe] ef ef eee] eee 
Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, North 
Dakota, Oregon, South Dakota, Utah, 
Washington, Wyoming.__._.........._.| 14,382] 4,951 19, 283 755 | ---ee 755 |-.--.---|---.-.--|-------. 65 |----.--- 65 |..---... 70 70 

NL EOC AE EC PTC CE a SC PS SEA SPD re PS A A TS PP Ps DSP SSS 
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Apparent consumption of open-market lime in continental United States in 1948, by region of origin and destination, in short tons—Con. _ 
ee S ee COQ 

Origin 

| Arizona, California, 
Arkansas, Oklahoma, Minnesota, Missouri, Nera gecontana, Total 

Destination Texas Wisconsin kota, Utah, Washing- 
ton 

. Hy- -1.| Hy- ar. | Hy: fale. Hy- 
Quick- drated | Total Quick drated | Total Quick drated | Total Quick drated Total 

lime : lime lime lime < 

AAA STS HF 
Illinois, Indiana, Michigan, Ohio._...._.-.------------------------|-------- 540 540 |335, 819 | 63, 555 |399, 374 6 |..-....- 6 1, 609, 486 | 394, 731 2,004,167 & 
Delaware, District of Columbia, Maryland, New Jersey, New wv 

York, Pennsylvania, West Virginia...........-..-.-.-..--------] 3,418 |--.-----| 3,418 | 15,650 | 9,806 | 25,456 |_-------|--------|--------}| 1, 684,916 | 643, 169 2,328,085 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode OF 

Island, Vermont._............------------------_---------------|--------|--------|-------- 151 94 245 |_.-.-_-_|-----_--|-------- 169, 970 86, 116 256, 086 
Florida, Georgia, North Carolina, South Carolina, Virginia. --__- 292 15 307 | 2,794) 1,182 | 3,976 |_..___-_|--.---_-|--_----- 291,356 | 176,875 468, 231 Ke 
Alabama, Kentucky, Louisiana, Mississippi, Tennessee.._-..-.-..| 75, 230 | 17,965 | 93,195 {155,150 | 16,718 |171, 868 |-..-----|--------|-------- 635, 131 | 128, 627 763,758 by 
Arkansas, Kansas, Nebraska, Oklahoma, Texas.........----------}138, 172 | 64, 982 |203, 154 | 37,580 | 22, 663 | 60, 243 |_.._-_-- 170 170 182, 946 98, 314 281,260 > 
Iowa, Minnesota, Missouri, Wisconsin__.....-..--..--------------| 9,978 269 | 10, 247 1353, 379 |109, 966 |463, 345 |__..-.-_]--------]-------- 423,250 | 155, 238 578,488 ty 
Arizona, California, Colorado, Idaho, Montana, Nevada, New bd 

Mexico, North Dakota, Oregon, South Dakota, Utah, Washing- oO 
ton, Wyoming.________._-_-__------------------------_-----------| 2,398 | 4,026 | 6,424 | 22,409 | 12, 723 | 35,132 |360, 924 | 83,058 |443, 982 400, 883 | 104, 828 505, 711 g 

j= 

© 
= 

00
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Apparent consumption of open-market hydrated lime from plants in Ohio and 
total continental United States in 1948, by region of destination 

eee 

From all plants in 
From Ohio plants continental United 

States 

Destination CO 
* dat Percent * tnt 

Short | (ttt | of total | Short | Pistri- 
tons ship- tons ution (percent) ments (percent) 

Illinois, Indiana, Michigan, Ohio___..-_-_......__.__| 280, 553 43 71 | 394, 731 22 
Delaware, District of Columbia, Maryland, New . 

Jersey, New York, Pennsylvania, West Virginia__| 195, 617 30 30 | 648, 169 36 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont___....._....-.---..-| 26, 163 4 30 86, 116 5 
Florida, Georgia, North Carolina, South Carolina, 
Virginia.__--...------------------ eee 74, 831 11 42 | 176,875 10 

Alabama, Kentucky, Louisiana, Mississippi, Ten- 
nessee@.___-.---------------~------------------.....| 34,116 5 27 | 128, 627 7 

Arkansas, Kansas, Nebraska, Oklahoma, Texas..__- 9, 599 1 10 98, 314 5 
Iowa, Minnesota, Missouri, Wisconsin____....-.._..| 31, 274 5 20 | 155, 238 8 
Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, North Dakota, Oregon, 
South Dakota, Utah, Washington, Wyoming__-_-_- 4,019 1 41 104, 828 6 

Undistributed and exports.____.-__.--..-.. 222-2 -_- 2, 430 (*) . 14 17, 911 1 

Total.._...------------------------------| 658, 602 100 36 |1, 805, 809 100 

1 Less than 1 percent. 

A small quantity of lime is also shipped from the United States to 
various island Territories, as shown in the accompanying table. 

Lime shipped to noncontiguous Territories of the United States, 1945—48 

[U. S. Department of Commerce] 

1945 1946 1947 1948 

Territory Short Short Short Short or or or or 
tons Value tons Value tons Value tons Value 

Guam.-_--.--.------.----------------]--------|--------|-------~]--------|--------]-------- 1 $64 
Hawaili___..-_------- eee 246 | $4, 555 406 | $8, 373 833 |$17, 330 (1) (1) 
Puerto Rico..-......--.-.-.--.---.--| 1,458 | 20,144 365 5, 276 2,698 | 27,844 | 1,912 | 30, 508 
Virgin Islands.._._-.--..--- 2-2 22. 80 | 2,100 142 | 3,160 57 | 1,603 100 2, 313 

1 Figure not available. 

Lime prices continued to rise in 1948. In 1947 the average valua- 
tion of all lime sold was $9.42 per ton, and in 1948 it had increased 
to $10.35. Quicklime was valued at an average of $9.96 in 1948 
($9.04 in 1947) and hydrated lime at $11.50 ($10.50 in 1947). 

FOREIGN TRADE ? 

Imports.—As shown in the accompanying tables, only a relatively 
small quantity of lime was imported into the United States. Most of 
this entered from Canada and served local needs in the border area. 
The largest tonnage enters through the Washington customs district. 

2 Figures on imports and exports compiled by M. B. Price, of the Burean of Mines, from records of the 
U.S. Department of Commerce.



750 MINERALS YEARBOOK, 1948 , 

Lime imported for consumption in the United States, 1944-48 — 

. {U. S. Department of Commerce] 

: : Dead-burned Hydrated lime Other lime dolomite 1 Total 

Year re rr | RR 

Short Short Short Short . tons: | Value | tons2 | Value | tong: | Value | fonge | Value 

1944... ----------- +--+ + 380 | $3,323 | 17,368 | $147, 406 40 $691 | 17,788 | $151, 420 
1945. ....--.-~----------------- 677 | 6,501 | 20,142 | 172,676 (8) 7 | 20,819 179, 184 
1946_._.---.-------------------| 611 | 8,538 | 24,664 | 248,311 |_--..__.]__.._--...] 25,275 | 256, 849 
1947._...-...------------------| 1,903 | 24,588 | 25,454 | 271, 253 53 2,194 | 27,410 | 298,035 
1948. __.--....----.----___-_-._| 2,861 | 48,157 | 30,336 | 401,473 | 2,427} 91,613 | 35,624 | 541,243 

1‘¢ Dead-burned basic refractory material] consisting chiefly of magnesia and lime.” 
2Includes weight of immediate container. 
‘Less than 1 ton. 

Lime imported for consumption in the United States, 1946-48, by countries and 
customs districts! _ 

U.S. Department of Commerce] 

1946 1947 1948 

Country of origin Customs district of entry | 

phort Value port Value por {| Value 

Alaska...-.-----------------|--------]--------]| @® «$12 (8) $1 
Buffalo. _...----------------| 3,559 |$27,187 | 3,440 | 27,397 | 6,680] 63, 263 
Connecticut_.----.----------} ©® 1 joie 2} fee 
Duluth and Superior----~---- 372} 3,345 |.--.----}-------- 51 558 

Canada Maine and New Hampshire. 71} 1,122 318 | 2,297 166 1, 087 
| wroreoeneeoneoo-l\ Michigan. _..----.----------|o-------|--------|--------[--------| 252 | 3, 919 

Montana and Idaho.__--_.__|.----.--[-------- 118 | 1,157 80 760 
St. Lawrence...---.---------| ©@ 1 (8) 2 j-.--.---|-------- 
Vermont._...--.-.-.--------} 122] 1,387 |--.--._.J...-.---] 1,405 | 15,850 
Washington...--.--------.--] 21,151 |223, 848 | 23, 474 |264, 614 | 24, 563 | 364, 192 

Dominican Republic.-.| Puerto Rico.....------------| © 8 |_--.----]--------]--------]-------- 
United Kingdom.......} Philadelphia_.__....-.-..._-]_-.-----]|_------- 7 | 362 |.--.----}------- 

Total. ....-------|------------------------------| 25, 275 |256, 849 | 27,357 |295, 841 | 33,197 | 449, 630 

1 Exclusive of dead-burned basic refractory material, 
' 2Includes weight of immediate container. 

3 Less than 1 ton. 

Exports.—Exports of lime have been increasing in recent years, but 
they are still relatively small in tonnage. Canada and Latin America 
constitute the major markets. 

Lime exported from the United States, 1944-48 

| , [U. S. Department of Commerce] 

Year : Short tons} Value Year. Short tons; Value 

1944... 22,689 | $216,642 || 1947_..__.-.-....----------- 50, 784 | $713, 703 
1945___......---------------- 24, 276 268,875 || 1948_.._-..__-.-------------- 63, 088 865, 157 
1946...--..------------------ 33, 540 | 423, 948 : |
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Lime exported from the United States, 1946-48, by countries 

[U. S. Department of Commerce] 

1946 1947 1948 | 

Country 
Short tons} Value | Short tons| Value | Short tons| Value | 

Argentina..........-----------------| - 30{ $1,145 89} $3, 162 a: $983 | 
Bahamas. ....----..---------------- 19 598 63 3, 069 65 1, 850 
Belgium and Luxembourg---.-.------ 185 8, 746 95 6, 156 59 3, 840 
Brazil__._..-----.----.-.------------ 39 1,095 36 665 7 597 
Canada....-.-...------.------------ 11, 430 91, 320 16, 435 | 173, 257 29, 127 291, 639 
Ganal Zone..-.......-.------------ 50} 1,441 59 | 1,390 738 | 13,675 
Chile.......--------------------- 3 518 529 | 8,435 100 2096 
Colombia....-..-.--..-------------- 18 540 806 13, 500 1, 563 27, 877 
Costa Rica.....--------------------- 4,117| 48,173 7,486 | 90, 281 7,736 | 108,338 
Cuba........-----.----s---- ses 110 | 2, 185 82} 1,297 1,153 | 18,529 
Dominican Republic_....-...------- 25 251 208 3, 303 461 8, 140 
El Salvador. .--.----.-------------- 76 1, 847 218 5, 951 54 1, 618 
Haiti. .....-.----------.------------ 130 2, 025 307 4, 640 622 9, 661 
Honduras....----------------------- 6,700 | 75, 483 8,722 | 109, 629 10,200 | 140, 602 | 
Liberia._..------------------------- 43 1,190 46 1, 499 39 902 i 
Mexico......----.---.------2------- 5,008 | $2, 233 5,070 | 70, 558 3,073 | 52, 458 
Netherlands Antilles.__...-....----- 75 1, 299 145 3, 097 225 4, 680 

. Nicaragua_.....--------.------------ 115 2, 741 465 9, 338 35 1, 740 
Panama, Republic of. ..------------ 3, 713 48, 265 6, 623 78, 785 4, 282 58, 936 
Peru....--.------------2----s nn 126 | 2) 498 76| 1,569 61 1; 805 
Philippines, Republic of.---.------- 89 1, 638 1, 030 22, 561 320 6, 578 
Saudi Arabia............----------- 20 500 96 | 2,023 264 7, 159 
Sweden__..---.-.------.------------ 156 9, 272 169 11, 543 171 11, 484 
United Kingdom.--.-.--------.--- 733 34, 197 1, 098 56, 903 913 55, 640 
Venezuela__.......----.----.-.--.-- 3 50 253 3, 088 I, 508 26, 420 
Other cotintries.......-.----.-.--.-- 527 4, 698 578 28, 074 284 7,910 : 

Total..-.-.------c-neenene----| 83, 540 | 423, 948 50, 784 | 713,708 63,088 | 865, 157 

, TECHNOLOGY 

- The use of lime as a road-stabilizing agent has been receiving in- 
creasing attention recently, and the industry believes that the prospect 
of expansion in this market is promising. A report on the subject 
was published.’ 

Work on radioisotopes is beginning to throw more light on the | 
processes by which liming of soil aids plant growth. Radioactive 
calcium is used as a tracer element.’ | 

Whereas limestone is considered to be one of the most widely dis- | 
tributed and easily available minerals, industry is learning that prop- 
erly located deposits having the magnitude and quality required for 
various high-specification uses are becoming harder to find. During 
the past few years, a number of firms have carried on extensive ex- 
ploration programs and found the search surprisingly difficult. On 

- the basis of such experience, the lime industry has proposed that 
depletion-allowance laws be liberalized. 

The problems of stream and air pollution have become serious in the 
United States; consequently, widespread efforts are being made to 
improve the conditions. As itis one of the materials used in pollution 
control, lime is benefiting from this development. During 1948 
Public Law 845 was passed, providing for Federal assistance in water- 
pollution control. 

A description of the application of the Fluosolids method of 
calcination to the production of lime was described.® 

3 Aaron, Henry, Report of Committee on Lime-Soil Stabilization: Am. Road Builders Assoc. Tech. 
Bull. 147, 1948, 10 pp. 

4 Limeographs, vol. 14, No. 8, Feb. 16, 1948, p. 118. 
5’ White, F. S., Operation of the Pilot-Size Fluosolids Lime Reactor: Pit and Quarry, vol. 40, No. 

7, January 1948, pp. 110-112.



| Magnesium 
By RICHARD H. MOTE anp HORACE F. KURTZ 

GENERAL SUMMARY 

LTHOUGH the apparent consumption of primary magnesium A nearly doubled in 1948 owing to new and expanded uses of mag- 
nesium, the quantities required for these uses failed to create a demand for the metal large enough to stimulate production. Asa | 

result, the domestic outputs of primary and secondary magnesium — dropped 19 and 18 percent, respectively, from 1947. As in 1947, the entire production of primary magnesium was obtained by under- capacity operation of the Dow Chemical Co. Magnesium Division 
plant at Freeport, Tex. Overshadowing the comparatively unim- 
pressive record of production and consumption, however, were the | important metallurgical and manufacturing advances in 1948 which served further to establish the practical usage of magnesium as a 

_ common commercial metal rather than a premium aircraft material. 
Salient statistics of the magnesium metal industry in the United States, 1939-43 | (average) and 1944-48 

eee 

(average) 1944 1945 1946 1947 1948 

Production of primary magnesium ! 
short tons_- 51, 691 157,100 | 32, 792 5, 317 12, 344 10, 003 Quoted price per pound 2__..__________cents__ 23.9 20. 5 20. 5 20. 5 20. 5 20. 5 Exports 3._________...___.__.._._._short tons. 8, 837 21, 001 518 207 315 274 World production....-.......-........do..--| 103, 500 | # 231,000 | 54,900 | 12,900 | 421,800 | 20, 900 

1 Ingot equivalent. 
* Lowest nominal price (New York) for primary metal ingot, 99.8 percent pure, carlots. 3 Magnesium metal and alloys, 1940 and 1943-45; metal, 1939, 1941-42, and 1946-48. 4 Revised figure. 

. 

Domestic virgin ingot, commercially pure, was priced at 20.5 cents per pound throughout 1948. Estimated world production of mag- nesium totaled 20,900 short tons, a slight reduction from the 1947 
output. 

PRODUCTION 

_ Primary.—The domestic output of primary magnesium in 1948 totaled 10,003 short tons, a decrease of 19 percent from the previous 
year. The rate of production declined from 883 short tons in J anuary to a low level of 766 tons in June, but then increased to 932 tons per 
month by December. The entire 1948 output was produced from sea water by the electrolytic process at the Freeport, Tex., plant of 

752
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the Dow Chemical Co. This plant has been the only primary magne- 
sium metal producer in the United States since July 1946. ‘The 
plant was operated at the minimum economic level, but output 
exceeded demand, as evidenced by sales. Total sales reached 8,489 
tons, a gain of 61 percent over 1947, and the first increase since the 
wartime peak in 1943. | 

Production of primary magnesium (ingot equivalent), in the United States, 
1942-48, by months, in short tons! 

Month 1942 1943 1944 1945 1946 1947 1948 

January._._.-.-.------------__-- 2, 512 10, 300 20, 056 3, 816 98 1, 398 883 
February. -..-...----.-..---.-.| 2,337 | 10,666 | 19,537| 2,948 48| 1, 982 830 
March.._...-....-..--.-----.-.| 2591} 13,008 | 19,571 | 3,297 10} 1,472 887 
April.......----.--s--2--2-22-.] 2,506 | 13,558 | 17,986} 3,174 |....-..] 1) 158 801 
May..-..-.-...22.-----2----.| 2635 | 15,098 | 16,217] 3,171 |... 926 797 : 
June_-...-..-..-.---.---2-.---.| 2631 | 15,077] 13,750] 3,404 241 848 766 
July__...---- eee 3, 299 16, 584 14, 134 4, 586 692 905 792 
August...........-...---.-.....| 3,426] 17,160] 11,561 | 4,500 sso | 849 809 
September_-_._._.__.--_-_---_-- 4, 120 16, 199 8, 296 2, 063 986 886 819 
October____..-_-.-.-.---------- 5, 838 18, O11 7, 370 1,017 1, 000 912 873 
November...__._.-----.-----.-- 7, 953 18, 374 5, 301 — 715 558 870 814 

_ December__._._-.-----_-------- 9, 115 19, 554 3, 321 101 795 893 932 

Total___...-----------_-- 48, 963 | 2 183, 584 | 2 157, 100 32, 792 5, 317 12, 344 10, 003 

1 Producers’ reports to War Production Board, January 1942-August 1945, thereafter to Bureau of Mines. 
Monthly figures have been adjusted to final annual totals. 

2 Excludes crystal equivalent of magnesium content of incendiary bomb mixture (‘‘goop’’)—460 tons in 
1943 and 6,473 tons in 1944, 
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FIGURE 1.—Domestic production of primary magnesium, 1942-48. 

Six primary magnesium plants, including two electrolytic reduction 
plants at Velasco, Tex., and Painesville, Ohio, and four ferrosilicon 
reduction plants at Luckey, Ohio, Canaan, Conn., Manteca, Calif., 
and Wingdale, N. Y., were being reconditioned by the Public Buildings 
Administration at the end of 1948. The object of this program was 
to put plants in stand-by condition, except for the replacement of 
missing equipment, and to provide for procurement of such equip- 
ment so that production could begin on 120 days’ notice. Portions
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Production, sales, exports, and apparent consumption of primary magnesium 
in the United States, 1944—48, in short tons 

Production 

| Year Sales Exports ! oeparent 

crinie end equiee- tion ? 
pure ingot lent 

1944.__--- eee eeeeeeeeee-| 2161,985 | 157,100 | 146, 585 4,830 |. 141,755. 
1945__-.-..----2s--.-2sssso-s--es-n-----| 33,106 | 32792 | 43, 496 496 43, 000 
1946_._.--.-.-.-- +--+ ee 5, 317 5,317 8, 916 207 8, 709 
1947... 20 ----------eee 12, 344 12, 344 5, 264 315 4,949 — 
1948______....-...-...-----2---------------| 10,003 | —-'10, 008 8, 489 274 8; 215 

1 Primary metal only. Alloy exports in addition: 16,171 tons in 1944, 22 tons in 1945, and none in 1946-48. 
2 Does not consider fluctuations in consumers’ stocks and metal derived from scrap. Withdrawals from 

producers’ stocks totaled 10,704 tons in 1945 and 3,599 in 1946. Additions to producers’ stocks totaled 10,515 
tons in 1944, 7,080 tons in 1947, and 1,514 tons in 1948. 

3 Does not include magnesium content of incendiary mixture produced direct. 

of the ferrosilicon reduction plant at Spokane, Wash., held by the 
| War Assets Administration, were leased to the Chromium Mining & 

- Smelting Co. and the Pend Oreille Mining Co. for experimental pro- 
. duction of ferrosilicon, ferro-alloys, and metallic zinc. : 

In April 1948 the War Assets Administration announced disposal 
of its Basic Magnesium plant at Henderson to the State of Nevada. 

| With a rated annual capacity of 56,000 tons, this electrolytic plant 
was the largest of the 13 plants constructed by the Government during 
World War II for the production of magnesium. At the end of the 
year it was indicated that the sale of the Government-owned half of 
the Freeport, Tex., plant to the Dow Chemical Co. might soon be 
consummated. Operating at full capacity, a production level of 
20,000 tons per year could be attained at this plant. 

Despite the fact that 1948 production totaled only 5 percent of the 
1943 peak wartime year, output was sustained at a higher level than 
prewar, and the industry generally looked forward to long-term growth 
in use of the metal. A deterrent to the increased production of pri- 
mary magnesium was the availability of scrap, also considerably 
greater than before the war. Classified as a strategic metal, magne- 
sium presented problems to the Government which resolved chiefly 
into maintaining enough operable facilities for immediate expansion, 
rather than in the supply of raw material. 

Secondary.—Recovery of secondary magnesium, including alloying 
ingredients and secondary magnesium incorporated in primary ingot, 
totaled 7,834 short tons in 1948 compared with 9,503 tons from the 
same sources in 1947. Of this quantity, 7,417 tons were recovered 
from 8,163 tons of magnesium-base scrap in 1948. Old scrap con- 
stituted about 54 percent of the scrap consumed compared with 42 
percent (revised figure) in 1947 and 24 percent in 1946. Of the 1948 
recovery, 4,604 tons were in ingot form, 1,301 tons in castings, 1 ton 
in magnesium-alloy shapes, 1,388 tons in aluminum-base alloys, 6 
tons in zinc-base alloys, 450 tons in anodes and strip for cathodic pro- 
tection, and 84 tons in chemicals and other nonrecoverable forms. 
Additional information on secondary magnesium may be found in the 
Secondary Metals—Nonferrous chapter of this volume.



MAGNESIUM 155 

. CONSUMPTION AND USES 

Since the close of World War II, the consumption pattern of 
magnesium has undergone radical changes. Magnesium was the 
first major metal removed from wartime priority controls. Following 
this action in October 1945, the use of scrap became an important 
source of the metal, and the quantities and types of products made 
from primary magnesium were severely altered, as indicated in the 
accompanying table. Actual consumption of primary magnesium 
declined steadily from 1944 until mid-1948. The use of magnesium 
increased thereafter, however, and total consumption in 1948 was 
41 percent above that in the preceding year. Consumers expressed 
the opinion that the consumption trend was reversed as a result of the 
rearmament program and the increasing awareness of the advantages 
of magnesium for lightweight castings. 

Actual domestic consumption of primary magnesium (ingot equivalent and 
magnesium content of magnesium-base alloys) in 1944-48, by uses, in short 

tons 
a 

Product 1944 1945 ! 1946 1947 2 1948 

Structural products: 
Castings: 

Sand_...----2.-----eeeneeeeee eee eeeeeeeeee-| 44,773 | 18, 405 920 802 1, 930 
Die.....---..-------------------------------- 1, 165 803 341 182 213 

. Permanent mold_....-..-.--.-.--------.----| 59, 181 8, 307 38 9 12 
Sheet_....-.----.--------.----------------------- 1, 543 1, 517 1, 990 1, 053 1, 122 
Structural shapes, rods, tubing (extrusions) ---_ -- 4, 784 2, 452 2, 689 1, 619 2, 529 
Forgings_.-..--..-.------------.---.------------- 344 157 99 105 103 

Total structural. ....._.-.---.--..-.-----.-{ 111, 790 31, 641 6, 077 3, 860 5, 909 

Other products: | 
Powder....------------------------eeee---------} 9, 080 4,769 192 9 (3) 
Aluminum alloys.....-..--...--.---------------- 6, 868 5, 589 2, 391 1, 935 2, 324 
Other alloys. ._..-..---------------------------+- 12 24 41 40 43 
Scavenger and deoxidizer_._..--.---------------- 159 228 248 427 418 

a 156 182 150 266 407 
athoalc protection._.-.-----.-----..---..----.- Cathodic protection..-.-.-----------------------|}_ 433 | 1,554} 774 {gt | gg | 

Total other products.......-.-------------] 20, 908 12, 346 3, 796 3, 009 3, 752 

Grand nn 132, 698 | 43, 987 | 9, 873 | 6, 869 | 9, 661 

1 Figures are incomplete owing to lack of returns from a number of wartime companies whose operations 
terminated during the year. 

2 Revised figures. 
3 Less than 1 ton. 
4 Includes primary metal consumed in making secondary alloy. 

Consumption of magnesium in structural products in 1948 rose 
53 percent, while use in all other products gained 25 percent. The 
most noteworthy advances were made in castings, extrusions, alumi- 
num alloys, chemicals, and cathodic protection. Use of magnesium 
for sheet, forgings, other alloys, and scavenger and deoxidizer remained 
virtually unchanged, and consumption for magnesium powder was 
virtually nonexistent. 

Sand castings, comparatively high priced, were largely confined_to 
applications where lightness commanded a premium, but totaled 
90 percent of the magnesium castings produced in 1948 and registered 
the greatest gain of all the items recorded. On the other hand, 
permanent mold and die castings, which were more competitive on a
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price basis, comprised only 10 percent of the total output of castings. 
Chief remedy for furthering magnesium’s competitive position with 
aluminum and gray iron in the casting industry was thought to lie in 
demonstrations to manufacturers.1 The Bureau of the Census, U. S. 
Department of Commerce, reported that shipments of magnesium 
castings and wrought products increased 7 and 22 percent, respec- 
tively, in 1948. 

The aircraft industry remained the largest consumer of structural 
magnesium in 1948; the much discussed B-36 bomber probably 
required the greatest tonnage per plane, but new high-speed planes 
were also employing large quantities. Of the many other applications 
of magnesium in the transportation field, development of truck bodies 
and parts played a leading role during the year. The increased use of 
magnesium engraved plates to eliminate stereotype and electrolytic 
plates in printing was apparent in 1948. Magnesium was used in 
previous years as an anode to prolong the life of underground pipe 
lines where conditions leading to electrolytic corrosion were present, 
but the huge increase in its use for cathodic protection during 1948 
resulted from its almost universal adoption as an anode in hot-water 
tanks. Other new uses for the metal included improvements in such 
consumers’ goods as furniture, wheelbarrows, and small boats, and 
numerous items in which magnesium was substituted for aluminum. 

As a result of the Air Force expansion program, the magnesium 
| industry appeared to have a much larger market than at any time 

since the close of World War II. Enlargement of the industry for” | 
civilian consumption awaited reduction in fabrication costs. How- 
ever, efforts of industry to inform consumers of the advantages of the 
metal in lightness, machinability, stability, strength, versatility, and 
availability apparently have brought some results. 

STOCKS 

Producer stocks at the Freeport, Tex., plant increased by the end 
of 1948 to nearly the equivalent of 1 year’s production. Stocks at 
consumers’ plants decreased slightly during the year. 

About 50,000 tons of magnesium remained in the hands of Federal 
agencies at the close of 1948. Approximately half was in the form 
of incendiary bomb bodies made of low-zinc magnesium alloy.? Al- 
though regulations issued by the War Assets Administration did not 
permit release of this material in quantities greater than 375 tons per 
month, the fact that it was available constituted a threat to the mag- 
nesium market. Plans were discussed by interested Government 
agencies for demilitarizing the bomb bodies, but no action was taken 
during 1948. A stipulation that this metal, if used, must remain 
identifiable as magnesium, prevented aluminum companies from using 
it as an alloying ingredient. The remainder of the 50,000 tons of 
magnesium was held by the Bureau of Federal Supply in ingot form. 
Storage of the magnesium ingots in a manner that would prevent 

1 American Metal Market, American Magnesium Corp. Official Discusses Marketing of Castings: Vol. 
56, No. 86, May 4, 1949, pp. 9, 12. 

2 Hartwell, G. V., The Government’s Disposal Program Magnesium Plants and Facilities: Am. Metal 
Market, vol. 55, No. 5&8, Mar. 23, 1948, p. 3.
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deterioration persisted as one of the foremost problems relative to 

stock-piling this material. 

PRICES ) 

Throughout 1948 the base price of standard virgin magnesium 

ingot remained unchanged at 20.5 cents a pound, the price estab- 

lished in January 1943. Reductions of approximately 10 percent on 

extrusions were announced early in 1948 as a result of processing 

improvements. Prices of principal primary casting alloys and 

secondary magnesium ingot, however, were virtually unchanged 

during the year. 
The price of primary ingot in United Kingdom was quoted at 1s. 

2d. per pound in 1948. In the latter part of the year, the French 

Price Directorate released magnesium from price control. 

FOREIGN TRADE? | 

Imports.—Magnesium imports during 1948 increased 237 percent 

over the 201 tons received in 1947. Although statistics on mag- | 

- nesium imports were not recorded separately before 1918 and although 

the United States obtained all its magnesium from Germany prior to 

World War I, demand for the metal was so small in the earlier years 

that the 1948 total of 678 tons was probably an all-time record. 

Except for a negligible quantity of alloys and sheets from Canada, all 

of the 1948 receipts were reported as metal and scrap. Part of the 

| tonnage consisted of high-purity ingot made by the Pidgeon process 

in Canada. Of the total imports, 270 tons were from United King- 

dom, 253 tons from Canada, 98 tons from Egypt, 36 tons from Aus- 

tralia, 12 tons from Belgium and Luxembourg, and 9 tons from the 

Bahamas. The tariff rates on magnesium in 1948 were as follows: 

Metallic—20 cents per pound, scrap—20 cents per pound (duty 

suspended until June 30, 1949), and alloys, sheets, etc.—20 cents per 

pound on magnesium content and 10 percent ad valorem. 

Magnesium imported for consumption in the United States, 1946-48 

[U. S. Department of Commerce] 
oe 

1946 1947 1948 

Magnesium content | 

‘tons Value Short Value Short Value 

Metallic and scrap !.__..----------------- 241 | $110, 983 201 | $87, 499 | $184, 066 
Alloys..---------------------------------- (2) 3 |...-------|---------- (2) 57 

Sheets, tubing, etc-..-.------------------- (2) 621 1 11, 902 (2) 943 

I 
1 Gross weight. 
2 Less than 1 ton. 

Exports.—Magnesium exports in 1948 totaled 444 tons, a gain of 

25 percent over 1947. Mexico received 249 tons of the exports of 

metal in primary form; Canada received 18 tons; Germany, 6 tons; 

Brazil, 1 ton; and Netherlands and Finland, each less than 1 ton. 

3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce.
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Increased shipments of powder and metal in other forms more than 
compensated for the decline in exports of metal in primary form, as 
57 tons went to Venezuela, 54 to Saudi Arabia, 35 to Canada, 7 to 
Colombia, 7 to Finland, 6 to the Netherlands, and the remainder to 
10 other countries. 

, | Exports of magnesium from the United States, 1946-48 

[U. S. Department of Commerce] 

| 1946 1947 1948 
Magnesium a a a a 

Short | Value Short Value Short Value 

Metal in primary form..........--.------- 207 | $85, 382 315 | $140, 214 274| $122,374 
Powder | «a | “ettog I} 40] 80,210] 170 | 149,801 

TECHNOLOGY 

Many new metallurgical developments were revealed by the mag- 
nesium industry in 1948. Among the more outstanding was a new 
process for electroplating magnesium.* The method consists of pre- 
paring a reactive surface, immersing it in a solution that deposits a 
thin zine coating, and plating with the usual finishes in a standard 
bath. The process involves the same number of steps used in elec- 
troplating other metals, and finished products proved satisfactory to 
physical tests. Notable advances were also made during the year 
in joining methods. Furnace, flux dip, and torch brazing were made 
applicable to magnesium by processes announced by the Dow Chemi- 
cal Co. The method employs Dowmetal C as the filler and conven- 
tional gas-welding type fluxes and requires temperatures within the 
range of 1,075°-1,180° F. Another develpoment was the successful 
arc welding of heavy magnesium plates in one pass. The new welding 
procedure, which employs alternating current, enables single-pass 
butt welds to be made in plates over % inch thick without previous 
beveling. 

The results of further experimental work on magnesium batteries 
was disclosed during 1948. Using magnesiumlin the negative electrode 
of dry cells patterned after the conventional Leclanché flashlight unit, 
greater voltages and higher capacities than comparable zinc batteries 
were reached. Acceptance of magnesium for such cells would mean 
lighter and smaller units or more powerful units of like sizes. Other 
significant advancements throughout the year were made in the fields 
of grain refinement, annealing, and rolling. 

It was discovered that, by alloying small quantities of magnesium 
with gray cast iron, important gains in ductility and strength of the 
finished product could be achieved. Numerous experimentations 
were carried out on other alloys in 1948, with particular attention to 
cerium-, zirconium-, and lithium-containing magnesium-base alloys. 
Additions of zirconium or lithium tended to increase strength and 

. 4 Journal of Metals Technology’Practice, Magnesium Industry: Vol. 1, No. 3, March 1949, pp. 86-87.
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toughness, while cerium improved the properties of alloys at high 
temperatures. Early in the year, the American Society for Testing 
Materials drew up plans for revising the code designations of mag- 

-nesium alloys, with the view toward eliminating small differences in 
classifications and devising a code applicable to all alloys currently 
in commercial production. 

WORLD REVIEW | 

The world production of primary magnesium in 1948 was estimated 
at slightly less than 19,000 metric tons or about 4 percent below the a 
1947 total. Most of the decline was attributed to lower output in 
the United States, the world’s largest producer. No appreciable 
gain in civilian demand was noted during the year, and, to a large 
extent, world markets continued to rely upon military consumption. 

World production of magnesium metal, 1942-48, by countries, in metric tons 

[Compiled by Pauline Roberts] 

Country 1942 1943 1944 1945 1946 1947 1948 , 

Australia__........-.---_---..-....------- 484 497 54 |__| |e} 
Canada............-..-.-s-see| 867 | 8,245 | 4,799 | 3.388 | 45 | B86 |) - 
China: 

Formosa. .....-..-------------------- 261 376 432 21 {_._---.-]-..-----]--.---.. 
Manchuria.......----.---------.----- 8 251 450 200 |_-._----|--..---.|-.-.---- 

| France.___.---.-.--. sess see seeeeee.| 1,334 | 1,542 703 279 | 704 | 800 650 
Germany __................--.. | 30,000 | 32}400 | 33,600 | 24,295 |... |} 817 
Italy__.._-.-.. sss eneeeeeee| 2879} «2017 | 1,380 346 | 1,008 | 4600 | (1) 
Japan... | 2020} «23777 | 23904] 1,020 |_| 
Korea____-._.--.-------------------------- 240 532 1, 628 1,014 |-..-_.__]--------]--.----- 
Norway (estimate)..._....-._._--..-.-----| 2, 000 2, 000 2,000 |._..-.---].-.-----|--------|-------- 
Switzerland (estimate)_.___.__._--.---__- 1, 500 1, 500 1, 000 500 300 500 |..--_--- 
U.S. S. R. (estimate)...-.._-..........| 8,000] 5,000} 5,000} 2,170] 3,000] 4,000| 5,000 
United Kingdom.._.._.._....._.....-..._| 14,865 | 19,096 | 13,094 | 56,900 | 51,700 | 2,500 | 53,500 

. United States_...........-....---...-----| 44,418 | 166,544 | 142,518 | 29,748 | 4,823] 11,198} 9,075 

Total (estimate).......----.--------| 104,876 | 237,777 | 209,562 | 49,761 | 11,677 | 19,734 | 19, 000 

1 Data not available; estimate by author of chapter included in total. 
2 January-February only. Planned production for March, 2,830 tons. 
3 Bizonal area. 
4 Estimated figure. 
5 Includes secondary metal. 

| Canada.—The ferrosilicon plant of Dominion Magnesium, Ltd., at 
Haley, Ont., produced calcium and small quantities of strontium and 
barium in 1948. The company had large enough stocks of magnesium, 
produced before the switch to calcium, to supply its markets during 
the year, but it appeared that magnesium production would have to 
be resumed in 1949 to replenish this inventory. Better market 
conditions were expected to follow, as a result of the installation of an 
extrusion press by the subsidiary, Light Alloys, Ltd. The Dominion 
Magnesium plant, constructed in 1942, utilizes the Pidgeon process, 
which produces magnesium of very high purity. The method is also 

: unique in that it can readily be converted to production of several 
other base metals. 

The Aluminum Co. of Canada continued to operate its magnesium 
plant at Arvida, Quebec, during 1948. The production process at this 
plant is a variation of the Dow electrolytic method. Brucite ore from 
the company mine in the Gatineau Valley is converted to magnesium
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chloride at Wakefield, Quebec, and shipped to Arvida for recovery of 
the metal. 

China.’—It is believed that there has been no commercial produc- 
tion of magnesium in China since the close of the war. The Chinese 
National Government reported that it had no immediate plans for 
developing the industry because of the small demand for the metal. 
The Japanese are understood to have exploited deposits of magnesite 
in Liaoning Province and to have constructed plants at Yingkow and 
Shih-Ho for the production of magnesium ingot. Rated capacity for 
the two plants, which were believed to have been destroyed, was about 
2,500 tons per year, but total output during 1939-44 did not exceed 
700 tons. | 

France.—Production of magnesium in France declined about 19 
percent in 1948. Because of large magnesia requirements in the steel 
industry and increasing demand for magnesium metal, consideration 
was given to the possibility of erecting an electrolytic magnesium plant 
for production from sea water. Construction of such a plant would 
eliminate the need for imports. 

Japan.—During World War II, the annual magnesium productive 
| capacity of the Japanse Empire was rated at 16,200 tons; but actually, 

output was never greater than 5,500 tons per year. Approximately 
half of the 1944 total came from Korea, Formosa, and Manchuria. 

Japanese magnesium consumption in 1948 was estimated to be 
between 1,000 and 1,500 tons. The chief products were coins, 

| telephone receivers, flashlights, printing blocks, portable tools, 
fireworks, and transportation equipment. 

United Kingdom.—J. Freeman, Joint Parliamentary Secretary to 
the Ministry of Supply, stated that the three Government-owned 

| plants that produced magnesium in 1945 were still Government 
property in 1948 but that production was considered uneconomical at | 
current world prices. Existing stocks of metal were considered 
adequate for some time to come. 

5 Kleinhans, Richard E., The Light-Metals Industries in China: Bureau of Mines, Mineral Trade Notes, 
vol. 26, No. 2, Spec. Suppl. 23, February 1948, 18 pp.
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| By JOSEPH C. ARUNDALE anp F. M. BARSIGIAN 

GENERAL SUMMARY 

ON ITH the Nation’s industry operating near capacity and 
| VY expanding during 1948, consumer demand for such materials 

as refractory magnesia, dead-burned dolomite, and 85-percent 
magnesia insulation raised sales to new records. 

Salient statistics of magnesite, magnesia, and dead-burned dolomite in the United 
 -- States, 1944-48 | 

renee pees tS 

| 1944 1945 1946 1947 1948 | 

Crude magnesite: 
Mined: 

Short tons...-..-..--------------------] _ 561,450 | 336,458 | 324,640 | _375, 998 (1) 
Value2.__.__-..-..-.--.....2.-.--2..2-| $4, 407, 461 | $2,324,957 | $2, 225, 850 | $2, 596, 747 (1) 

Caustic-calcined magnesia: . 
Sold or used by producers: . 

Short tons......-.--..-----------------| __ 189, 248 43, 270 45,178 | 2 26, 831 33, 209 
Value__..._....-_-_..--.---------------| $6, 481, 963 | $2, 503, 544 | $2,854, 538 |3$2, 508, 624 $3, 380, 528 

Average per ton 4.__..__..-_-_------- $46. 55 $57. 86 —- $63. 18 3 $93. 50 $101. 80 
Refractory magnesia: . 

Sold or used by producers: 
Short tons.......--.--.---------------- 278, 490 254, 994 244, 824 314, 921 330, 669 
Value._........ 1s. -| $8, 426, 049 | $7,414, 218 | $7, 231, 869 |3$10,127,585 | $13, 444, 587 
Average per ton 4.__..__------------- $30. 26 $29.08 | $29. 54 3 $32. 16 $40. 73 

- Deati-burned dolomite: 
Sold by producers: 
‘Short tons.......-.---.------------.---| 1, 290,790 | 1,187,334 | 1, 007, 983 1, 395, 203 1, 544, 755 , 

Value_____....1.. 22 -_| $11) 441, 612 |$10, 613, 711 $10, 101, 707 |$14, 295, 359 | $17, 847, 182 

t Bureati of Mines not at liberty to publish figure. | | 
2 Partly estimated; most of crude is processed by mining companies, and very little enters open market. 

3 Revised figure. 
4 Average receipts f. o. b. mine shipping point. - 

RESERVES , 

United States reserves of most of the magnesium minerals are large. 
Sea water and underground brines may be considered inexhaustible 
sources of magnesium. High-grade dolomite is available in enormous” - 
amounts, although no actual estimate of reserves is available. Re- 
serves of high-grade magnesite in Washington and Nevada have been 
estimated at 8,000,000 tons, with probably 85,000,000 additional tons 
of lower-grade inferred ore as of 1944. Reserves of brucite in Nevada 
have been estimated at more than 70,000,000 tons. Although : 

_ serpentine and olivine are not at present commercial sources of 
magnesia, they have been utilized to make other magnesium salts 
and are considered potential sources of refractory magnesia. When 
echnology makes this feasible, vast reserves are available. 

1 Former editions of this chapter included a section on miscellaneous salines, which now appears as a 
separate chapter titled ‘‘Salines— Miscellaneous.” 761 

883326—50——49 ,



762 MINERALS YEARBOOK, 1948 | 

DOMESTIC PRODUCTION 

_ Magnesite.—The tonnages of both caustic-calcined and refractory 
grades of magnesia sold or used by producers in the United States in 
1948 were appreciably greater than in the previous year. Refractory — 
magnesia was at an all-time high, whereas sales of caustic-calcined 
magnesia were less than in several past years. Statistics on output 
of crude magnesite during 1948 cannot be published by the Bureau of | 
Mines, as they would reveal the production of individual companies. 

Magnesia sold or used by producers in the United States, 1947-48, by kinds and 
' sources _ 

_ [From magnesite, brucite,| #10™ well brines, raw iy | and dolomite! | Sea Water, and sea- Total 
Magnesia water bitterns ! 

Short tons Value Short tons Value Short tons Value 

1947 | 
_ Caustie-calcined..._._.-__._- 10, 850 | $1, 005, 920 215,981 |?$1, 502, 704 3 26, 831 | 2 $2, 508, 624 

Refractory.......2..2--..-----] 209,581 | 5,794,636 | 105,340 124332949 | 314’ 921 | 210, 1977 585 
Total_..-..-----22- oe 220,431 | 6, 800, 556 2121, 321 | 2 5, 835, 653 2 341, 752 | 212, 636, 209 

1948 7 ee ee eee eee eee 
Caustic-calcined.-............| 11,548] 996,713 | 21,661 | 2,383,815 33,209 | 3, 380, 528 
Refractory..........----.-.--- 214, 628 | 7,954, 089 115, 441 | 5, 490, 498 330, 069 | 13, 444, 587 

| Total_.--..-2.---22222.- 226,176 | 8, 950, 802 137,102 | 7,874,313 363,278 | 16,825,115 

1 Magnesia made from a combination of dolomite and sea water is included with that from sea water. 
? Revised figure. 

Dolomite.—The high level of industrial activity was reflected in 
record sales of dead-burned dolomite for use as a refractory in steel 
furnaces and other metallurgical furnaces. | 

The installation of a large kiln at the Maple Grove, Ohio, plant of 
Basic Refractories, Inc., was reported to have increased this com- 
pany’s capacity for burning dolomite by 40 percent.” A history and 
description of this operation were presented. 

Additional information on dolomite may be found in the Stone 
and Lime chapters of this volume. 

Dead-burned dolomite sold in and imported into the United States, 1944-48 

ee 
° Sales of domestic Imports ! Sales of domestic Imports ! 

year | short Short Year | short Short or or Or or 
tons Value tons | Value tons Value tons Value 

1944__.....| 1, 290, 790 |$11, 441, 612 . 40 $691 |} 1947___..._| 1,395, 203 |$14, 295, 359 53 | $2, 194 
1945_....._| 1, 187, 334 | 10, 613, 711 (2) 7 |} 1948__._.__| 1, 544, 755 | 17,847,182 | 2,427 | 91,613 
1946_._.---| 1,077, 983 | 10, 101, 707 |...._.-.|_--..-_- 

1 Reported as ‘“‘Dead-burned basic refractory material.’’ 
2 Less than 1 ton. 

2 Rock Products, vol. 51, No. 11, November 1948, p. 65. 
* Pit and Quarry, vol. 40, No. 11, May 1948, pp. 82-85, 100.
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Other Magnesium Compounds.—Production of both the light and 
heavy high-grade magnesias in 1948 was substantially greater than 
in the previous year. The heavy demand for 85-percent magnesia 
insulation, created by the large volume of industrial expansion, largely 
accounted for an increase in production of ‘‘technical carbonate.” - 

An article was published describing a new sulfite pulping process 
being put into operation by the Weyerhaeuser Timber Co. at its | 

Longview, Wash., plant. This process involved substitution of 
magnesium oxide for the calcium chemicals in the pulp mill digesters. 
A cyclic magnesia-base sulfite process eliminates the waste-liquor 
disposal problem.‘ _ | 

Specified magnesium compounds ‘produced, sold, and used by producers in the 
| United States, 1947-48 

a 
Sold? 

Produced ___.| Used 
Product ! Plants! shor’ Short (shor 

ons or ons tons Value |} 

19473 , | 

‘Specified magnesias (basis 100 percent MgO), U.S. P. | . 7. ai 
and technical: . 

Extra-light and light.......----------------------- 6 1, 591 1, 575 $792, 026 (‘) 

Heavy..-----------------2c2-n--neneeeeseeeee eee 4 726 682 | 285,554 |._._-__- 

Total_.....-...----.-----------------~------------ §6§ |___------- 2,257 | 1,077,580}. (4) 

Precipitated magnesium carbonate- .-.--..-----.------ 12 58, 142 8, 045 885, 255 | 49, 740 | 

: 1948 es es es ne 

Specified magnesias (basis 100 percent MgO), U.S. P. . 
and technical: 

Extra-light and light. ...._....-.------------------ 6 1, 826 1, 837 909, 697 (4) 

Heavy...-..-.--.------.-----------+-+-------------- 3 1, 386 1, 289 717, 549 |_---.--- 

Total.....----------eneneeeeeeeeeeeeeeeenee------| 86 [----------] 8,126 | 1,627,246 | (4) 
Precipitated magnesium carbonate. --..--.------------ 11 60, 898 7, 315 939,306 | 52, 798 

I Se Se | 

1 In addition in 1947-48, magnesium chloride was produced by 4 plants and magnesium sulfate by 1 plant. 

ees by a producer to an affiliated consumer for immediate use are not included with “Sold” but are 
with ‘“‘Used.”’ 

3 Revised figures. . 
4 Bureau of Mines not at liberty to publish figure. . 
5 A plant producing more than 1 grade is counted but once in arriving at total. 

REVIEW BY STATES : 

The following review summarizes the activities of firms producing 
magnesium minerals (except dolomite) and compounds. 

California.—Jobns-Manville Products Corp., 22 East Fortieth 
Street, New York 16, N. Y., produced magnesium carbonate from 
purchased magnesium hydroxide at Redwood City, Calif., for use in 
85-percent magnesia insulation. Marine Magnesium Products Corp., 

South San Francisco, Calif., recovered precipitated magnesium car- 
bonate, magnesium hydroxide, and specialty magnesias, using lime, 
dolomite, and water from San Francisco Bay as raw materials. The 
Paraffine Co., Inc., 1550 Powell Street, Emeryville 8, Calif., produced 
magnesium carbonate from purchased magnesium hydroxide for use 
in 85-percent magnesia. The Permanente Metals Corp., Oakland, 
Calif., operated its magnesia-from-sea-water plant at Moss Landing, 
producing refractory and caustic-calcined magnesias. Westvaco 

4 Chemical Age (London), vol. 59, No. 1533, Nov. 27, 1948, pp. 724-725.
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Chemical Division of Food Machinery & Chemical Corp.. 405 Lexing- 
ton Avenue, New York 17, N. Y., recovered magnesite from its West~ 
ern mine near Livermore. At its Newark plant, the firm produced 
retractory- and caustic-grade magnesia from sea-water bitterns and 
dolomite and caustic-calcined magnesia from magnesite. It also 
recovered magnesium chloride from sea-water bitterns at Chula Vista. 
_Hlinois.—Johns-Manville Corp., 22 East Fortieth Street, New York 

16, N. Y., produced precipitated magnesium carbonate by the Pattin- 
son process at its Waukegan, IIl., plant for use in 85-percent magnesia 
insulation. 

Michigan.—The Dow Chemical Co., Midland, Mich., produced 
magnesium chloride and epsom salts from well brines, dolomite, and 

| lime. Michigan Chemical Corp., St. Louis, Mich., produced mag- 
_ hesium carbonate, hydroxide, and magnesia from well brines, dolomite, 

and lime. The Morton Salt Co., 120 South LaSalle Street, Chicago 
4, Ill., produced precipitated magnesium carbonate from well brines 
and lime at its Manistee, Mich., plant. Standard Lime & Stone Co., | 
2000 First National Bank Bldg., Baltimore 3, Md., at its plant at 
paanistee, produced refractory-grade magnesia from well brines and 
ime. 
Nevada.—Basic Refractories, Inc., 845 Hanna Building, Cleveland 

15, Ohio, produced brucite at its quarry at Gabbs. Most of this 
| material was shipped to its plant at Maple Grove, Ohio, where it is 

processed into a line of refractories. Sierra Magnesite Co., Box 8—A, 
Newark, Calif., mined magnesite at Gabbs for caustic-calcined uses. 

New Jersey.—The J. T. Baker Chemical Co., Phillipsburg, N. J., 
produced magnesia and magnesium chloride and nitrate from pur- | 
chased magnesium carbonate. Johns-Manville Corp., at its Manville 
plant, produced precipitated magnesium carbonate by the Pattinson 
process for use in 85-percent magnesia insulation. Northwest 
Magnesite Co., 1916 Farmers Bank Building, Pittsburgh 22, Pa., 

| recovered refractory-grade magnesia from sea water and dolomite at 
its Cape May, N. J., plant. 

Ohio.—The Diamond Alkali Co., 300 Union Commerce Building, 
Cleveland, Ohio, produced refractory magnesia from dolomite at 
Fairport. 

Pennsylvania.—Both The Philip Carey Manufacturing Co., Cincin- 
nati 15, Ohio, plant at Plymouth Meeting, Pa., and Keasbey & 
Mattison Co., Ambler, Pa., produced magnesia. and precipitated 
magnesium carbonate. Ehret Magnesia Manufacturing Co., Valley 
Forge, Pa., produced precipitated magnesium carbonate. All three 

| firms used the Pattinson process, and the magnesium carbonate was 
for use in 85-percent magnesia insulation. 

Texas.—The Dow Chemical Co., at Freeport, Tex., recovered 
magnesium chloride from sea water as an intermediate in the produc- 
tion of magnesium metal.
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Washington.—Northwest Magnesite Co., 1916 Farmers Bank 
Building, Pittsburgh, Pa., produced refractory magnesite near 
Chewelah. This operation remained the largest magnesite producer 
in the United States. 

West Virginia——The Standard Lime & Stone Co., continued its 
recovery of refractory magnesia by leaching calcined dolomite at its 
Millville plant and produced magnesium carbonate from dolomite by 
the Pattinson process. 

PRICES 

According to E&MJ Metal and Mineral Markets, the price of dead- 
burned grain magnesite, per ton, f. o. b. Chewelah, Wash., in bulk, | 
was increased to $31 during the year. The Westvaco Chemical 
Division of Food Machinery & Chemical Corp. quoted prices of its 
magnesias (carlots, f. 0. b. California) as follows: Bulk and powdered 
caustic-calcined magnesite remained at $64 in bulk and $70 powdered 
in bags. No change occurred in the price of calcined sea-water 
magnesia, which remained at $64 per ton in bags, powdered. On 
April 1, 1948, kiln-run 90-percent sea-water periclase was advanced to 
$50.50 per ton. | | | 

According to the Oil, Paint and Drug Reporter, magnesium hydrox- 
| ide, medicinal grade, was quoted at 29 to 30 cents per pound, as for 

the past few years; magnesium carbonate, technical grade, bags, 
carlots, freight equalized, was quoted at 9 cents per pound, and 
magnesium carbonate, U.S. P. grade, at 10% cents per pound at the 
end of 1948. Magnesium carbonate is quoted freight allowed to New 
Jersey (except to Atlantic, Burlington, Cape May, Cumberland,. 
Gloucester, Ocean, and Salem Counties) and to Philadelphia County, 
Pa. Freight equalized with New York City on all other destinations. 
Magnesium chloride, flake, barrels, carlots, works, was quoted at $40 
per ton in December. Epsom salts, technical, bags, carlots, remained 
at $2.30 per 100 pounds. . At the end of the year, magnesia, calcined, 
technical cartons, works, was quoted at 32 cents per pound; synthetic, 
rubber grade, cartons, works, at 29 cents per pound; U.S. P. light, 
cartons, at 34 cents per pound; heavy, barrels, at 36 cents per pound. 

FOREIGN TRADE ° 

The accompanying tables showing imports of the various erades and 
types of magnesite and magnesium compounds indicate the degree of 
self-sufficiency of the United States as regards these materials. In | 
recent years imports have been very small compared with domestic 
consumption. 

5 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U.S. Department of Commerce.
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Magnesite imported for consumption in the United States, by countries, 1946-48 

[U. S. Department of Commerce] 

i 

1946 1947 1948 

Country Short Short Short or or or 
| tons Value tons Value tons - Value 

rn nO DUNNE 1 vo 

CRUDE MAGNESITE 

i
 

Canada._.__..-__--------------------- =e - |e  - fee ee - [eee eee eee 37 $4, 372 

India.._.....--__-------------------------|----------|----------|---------
-|---------- 59 1, 037 

Malta, Gozo, and Cyprus...-------------- (*) $6 |_.--------|----------|----------|---------- 

Mexico. ..--_----------------------------- 1 50 |.-.-------|--.---.---|]----------]---------- 

Total._...--.----------------------- 1 56 |.---------]---------- 96 5, 409 

NIE 

LUMP CAUSTIC-CALCINED MAGNESITE 
nn 

Canada......----------- eee nee een ee fee eee eee |-ee-------| OD $10 17 $1, 858 
Greece...-_-------------------------------}----------|---------- 1 52 11 596 

India___...------------------------------- 429 | $11,318 498 19, 479 713 24, 824 

Netherlands. -----------------------------|----------|------7777 15. 1,198 |__.--.----|---------- 

Total_.-.-.-.----------------------- 429 11, 318 514 20, 739 741 27, 278 

a 

GROUND CAUSTIC-CALCINED MAGNESITE | 

Canada.---------------------------------- |----------|----- 2-2 - |e ne fener 17 $1, 862 

India...__._------------------------ == |ene een eee fee cece fone ee fee | | 102 3,719 

Netherlands. -_-..-.----------------------- 5 $475 2 $175 55 _ 4, 250 

United Kingdom. -.---------------------- 7 1,192 10 1, 542 7 1, 375 

| | Total. ------------------------------ 12 1, 667 12 1,717 181 11, 206 

a 

DEAD-BURNED AND GRAIN MAGNESITE AND PERICLASE | 

nro
 

Austria.......------------------------ e+ |---| ee fee fee (1) $50 

British Guiana_._-_..-----_--------------|----------]----------|----2-2-2-|- 227-2257 58 5, 680 

Canada...-_.----------------------------- 1, 873 | $182, 574 1,745 | $170, 216 2, 984 292, 107 

United Kingdom _..----------------------|----------]----------] 2 216 |----------|---------- 

Total._-..--.----------------------- 1,873 | 182,574 | 1,747 | 170,482 3, 042 297, 837 

gerne re = 
NN 

eee 

1 Less than 1 ton. 

Magnesium compounds imported for consumption in the United States, 1944-48 

[U. S. Department of Commerce} 

errr 
Ss 

Oxide or Magnesium Magnesum Magnesium Magnesium 

calcined carbonate (anhydrous sulfate compounds 

Year magnesia precipitated and n.s. p. f.) (epsom salts) n.s. p. fl ’ 

Short Short Short Short Short 
tons Value tons Value | ‘tons Value | ‘tons Value | tons Value 

1944_____.---------- 30 | $9, 485 151 | $26,703 |--.----|--------- 22 | $1,812 22 | $12,799 

1945._...._.--------|-------|---------] 66 | 15,836 2 $922 | (2) 2 23 | 18,938 
1946____.----------- 50 | 16,205 145 | 23,428 38 1, 539 (2) 2 11 8, 991 

1947_._..-----------| @) 20 136 | 34,799 3 348 | (4) 5 6 4, 335 

1948....____--------]-------|---------] 282 | 82, 305 6 767 |.-.----|--------- 9 7, 809 

rr 

eee 

1 Includes magnesium silicofluoride or fluosilicate, calcined magnesium sulfate, etc. 

220 pounds. #198 pounds. ‘138 pounds.
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7 WORLD REVIEW 

Austria.—The accompanying table shows that the Austrian magne- 
site industry has made a substantial recovery from the postwar slump. 
A detailed report on the industry in recent years was issued by the | 
Fuels and Mining Section, United States Element of the Allied 
Commission for Austria.® 

World production of magnesite, by countries, 1942-48 in metric tons! | 

[Compiled by Pauline Roberts] 

Country ! 1942 1943 1944 1945 1946 1947 1948 

Argentina__....----..--..-----.|.---------|----------}ee-------feee-------} (2) (2) | 
Australia: 

New South Wales..--..---.]| 34,587.) 65,097] 31,746 | 22,701 21,718 | 36,325 (2) 
Queensland. .-...---------- (?) au-o------|---------- (2) woo--u----|----------]---------- 
South Australia........._- 876 804 467 752 657 1, 003 3 900 

Victoria_.--.---.----------- 12 |____-_--__|_------ eee |e fee] 
Western Australia__.._-_--.- 25 |__.__-..._]----------}----------] 11 74 977 

Austria_....-.-.-.-.-----_----.| 486,000 | 494,400 | 480,500 | 93,200 | 97,300 | 220,289 | 411,627 
Cyprus (exports) ...------------]----------] | 2 144 288 | 3 30 |..-------- 

. Germany: Prussia._.----------| 25, 407 39,937 | 3420, 000 (2) (?) (2) (2) 
Greece...----------------------} 2,890 - 680 950 1, 650 4, 500 13, 700 12, 168 
India_.........-.-.-.----...--._| 48,547} 49,858} 42, 609 5,573 | 45,394 | 52,363 (2) 
Italy_...--2.-.-----.-----...-.-| 18, 686 5, 670 1, 490 494 (2) (2) (2) 
Kenya...-.--------------------]----------|-+-------- 45 14 61 41 (2) 
Korea_...-.---------------.----| 107,354 | 108,469 | 157,745 | 22, 581 (2) (2) (2) 
New Zealand........---.-..--.-].-.--.---- 174 | . 105 113. 380 368 549 
Norway..---------------------- 2, 466 2, 057 1, 554 1, 744 1,174 1, 710 (2) 
Poland.__--.-------------------- (?) ©) (2) (2) | (2) 3. 802 (2) 
Southern Rhodesia___.-....-._- 2,790 5, 428 5, 125 4, 278 3, 824 5, 321 5, 722 
Spain__.-._...-----.---_---- 2, 063 3, 626 5, 269 7,626 | 10,761 5, 394 5, 637 
Turkey_...--.-.---.-----------|- 115 137 797 798 100 860 3, 407 
Union of South Africa.........-| 16,685 | 12,694 5, 433 7,079 7,003 8, 415 10, 660 
United States...........-_-...-] 451,202 | 684,768 | 509,336 | 305,228 | 294,507 | 341,093 (8) 
Venezuela__.---.---------------|---------- 589 3700 5, 600 2, 750 2, 980 1, 900 

Total (estimate) _....-...-|2, 300, 000 |2, 400, 000 |2, 000, 000 |1, 200, 000 {1, 450, 000 |1, 850,000 | 2,000, 000 

1 Unless otherwise stated, quantities in this table represent crude magnesite mined. In addition to | 
countries listed, magnesite is also produced in Anglo-Egyptian Sudan, Brazil, Canada, China, Cuba, 
Czechoslovakia, Egypt, U. S. S. R., and Yugoslavia, but data on tonnage of output are not available; 
estimates by senior author of chapter included in total. 

The Canadian production was actually magnesitic dolomite and brucite, valued as follows: 1942: 
C$1,059,3745 1043: C$1, 260, 056; 1944: C$1, 139, 281; 1945: C$1, 278, 596; 1946: C$1, 225, 593; 1947: C$1, 201, 457 

3 Data not available; estimate by senior author of chapter included in total. 
3 Estimate. 
4 January to June, inclusive. 
§ Bureau of Mines not at liberty to publish figure, included in total. 

U.S. S. R.—According to Ogneupory (February 1948), material 
progress was made in Russian output of refractories in 1947, and it 
was expected that production would be augmented during 1948. , 
The production of ‘“‘magnesite materials’? during 1947 was said to 
have increased 17 percent over 1946 and calcined dolomite, 14 percent. 
Total refractory output during 1948 was expected to imcrease 14 
percent.’ / 

¢ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 35-41. 
? Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 43.



Manganese 
By NORWOOD B. MELCHER 

GENERAL SUMMARY 

IGH requirements for manganese ore, coupled with dwindling 
IH supplies from some of the important world sources of this 

strategic commodity, caused increasing alarm in industry and 
Government during 1948. The demand was met only by reducing 
industry stocks by 27 percent. Without an early remedy to this 
situation, serious losses in steel production will result. All possible 
sources of manganese ore were reappraised during the year to deter- 
mine what actions could be taken to increase supply to meet industrial 
demand, with a surplus large enough to permit the increase of industry 
inventories and accumulation in the National Strategic Stock Pile. 

| A review of the statistics for 1948 discloses that the total supply 
. of manganese ore during 1948 was inadequate to meet industrial 

demands. Industry stocks of metallurgical ore, which were reduced 
by 239,705 short tons during the year, amounted to a bare 4-month 
supply on December 31, 1948. The seriousness of the diminishing 
supplies was emphasized when it was realized that 34 percent of 
receipts came from Russia, a nation that supplied none during several 
of the World War II years when the total receipts were considerably 
above the 1948 total. In most of the large producing nations of the 
world, transportation deficiencies constituted the chief obstacle to : 
increasing exports of manganese ore during 1948. India, which has 
large reserves of manganese ore, was reorganizing its railroad trans- 
portation system, which had deteriorated owing to the heavy traffic 
of World War II; imports from India in 1943 totaled 575,839 short 
tons, whereas less than half as much was shipped to the United 
States during 1948. Exports of manganese ore from India were 
placed under a licensing system in 1948, and negotiations with that 
country resulted in a quota for 1949 of 400,000 gross tons, or twice 
the 1948 performance. At the close of 1948 it appeared that many 
years would elapse before exports to the United States exceeding 
400,000 tons per year would be possible owing to domestic difficulties 
in India, particularly those connected with rail transportation. 

The Union of South Africa, which shipped manganese ore to the 
United States at about the same rate as India in 1948, was also in a 
position to ship larger quantities if its railroad car capacity could be 
expanded. A program was undertaken in 1948 to supply 4,000 new 
railway cars to the Union from Canada, using steel from the United 
States allocated for that purpose. Further capacity would be realized 

768
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in 1949 through shipments of wheel and axle sets from the United : 
States. Ore shipments from Brazil are not expected to exceed 
200,000 tons per year until large deposits in the State of Matto 
Grosso or the Territory of Amapa are put into production. Shipments : 
from present sources, particularly Minas Gerais, are limited by 
transportation shortages, inadequate reserves, and a desire by the 
Brazilian Government to maintain production in that area for domestic | 
use. Manganese-ore production facilities in Gold Coast operated at 
a high rate during 1948, but the bulk of the ore was shipped to the 
United Kingdom, Canada, and Norway. However, much of the 
manganese from the two latter countries was converted to ferro- 
manganese for shipment to the United States. Of the Gold Coast 
ore shipped direct to the United States, approximately half was of 
battery grade. Cuba, which was a large supplier of metallurgical . 
ore before 1947, has become relatively unimportant owing to ex- | 
haustion of reserves. Mexico supplied over 60,000 tons to the 
United States in 1948, but its reserve position will not support large 
increases of these exports. | 

Salient statistics of the manganese industry in the United States, 1944-48, gross 
weight in short tons 

a 
1944 1945 1946. 1947 1948 

Manganese ore (35 percent or more Mn): | | 

Mine shipments: 
Metallurgical ore._......-------------- 241,170 ~ 174, 295 134, 381 - 125, 428 119, 828 
Battery ore_-_.-.-.-------------------- 6, 224 8, 042 1 8, 295 6, 189 10, 845 
Miscellaneous ore_..-.----------------- 222 |_.---------- 1 959 10 427 

Total mine shipments. -__.-.--..----- 247, 616 182, 337 148, 635 131, 627 131, 100 
General imports._.__._---.-.------------] 1, 157, 932 | 1,461,945 | 1,749, 223 | 1, 541, 818 1, 256, 597 
Consumption_............-.-------------| 1, 593,098 | 1, 485, 859 1, 136, 687 | 2 1, 419, 131 1, 538, 398 

Ferromanganese: 
Domestic production__..._..----.------- 702, 632 619, 760 491, 973 614, 626 647, 617 
Imports for consumption --..-----.------- 4,199 35, 521 32, 130 81, 307 98, 220 
Exports. ........--------20------e----- = 600 836 2951 | 20,168 19, 696 
Consumption...........-...-...-...--..-| 730,491 | 641,622 | 501,260 | * 662, 214 670, 774 

Spiegeleisen: 
Domestic production.........---.-------| 165,530 | 139,039 | 111,696 | 134,329 112, 610 
Imports for eS 3, 761 3, 146 2321 ea 
Exports.....-..-----------------nen aoe 202 2, 303 7, 513 305 i 
Consumption.......-..-.---------------- 160, 497 148, 087 112, 700 120, 019 102, 392 

nn 
1 A small quantity of miscellaneous ore is included with battery ore. 
2 Revised figure. 

Shipments from domestic mines during 1948 were virtually un- 
changed from the previous year, although a slightly larger proportion 
was battery ore. As in 1947, nearly all of the production originated 
in Montana, while small shipments of metallurgical ore were made 
from Arizona, Arkansas, and Tennessee, and chemical ore was shipped 
from Virginia. 

Prices of manganese ore in the United States increased only slightly 
in 1948 in spite of the high demand. The import duty continued 
unchanged throughout 1948 at one-fourth cent per pound of contained 
manganese, a rate established in October 1947 (effective January 1, 
1948), as a result of the Geneva conference of the International Trade 
Organization, when the rate was cut in half.
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FIGURE 1.—General imports and domestic production (mine shipments) of manganese ore, 1900-48. 

a : DOMESTIC PRODUCTION 

| The following table shows the various types of manganiferous 
materials shipped by domestic producers from 1944 to 1948. | 

Manganiferous raw materials shipped by producers in the United States, 194448, 
in short tons 

Ls 

Metallurgical ore Miscellaneous ore 
ee CéiBtttery | 

Y. M Ferrugi M if Der ot 35 ear anganese errugmous anganiter- se percen per- 
ore (35 per- manganese, ous iron ore Manganifer or mare cent or onan 
cent or more | ore (10 to 5 to 10 per- : n more 

Mn) percent Mn) | cent Mn) residuum Mn Mn 

1944... 241, 170 296, 981 1, 190, 476 247, 402 6, 224 222 155 1945___---___- 174, 205 114, 327 1, 408, 527 224, 331 8,042 |---| 1946__..---__- 134, 381 100, 402 1, 070, 694 205, 786 18, 295 1 959 87 1947..-.-____- 125, 428 128, 562 1, 044, 961 227, 547 6, 189 10 832 1948__.._-__- 119, 828 139, 580 1, 198, 523 291, 383 10, $45 427 2, 462 
me 

1A small quantity of miscellaneous ore is included with battery ore. 

Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in the followiag tables. In addition, 
battery and miscellaneous ores were produced intermittently in 
Montana, South Carolina, and Virginia, and manganiferous zinc 
residuum was produced from New Jersey zinc ores. |
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| Metallurgical manganese ore shipped from mines in the United States, 194448, 

by States, in short tons | 

State 1944 1945 | 1946 1947 1948 State 1944 1945 1946 1947 1948 

Aja..........|. 49|  g2l..-----|-------|------- |] 8. C---------| 1.400) 41), 8 wf. 7 
Ariz.__.-.---| 8, 519] 1, 098)--.---- 133 240 || Tenn-.__----- 418}... | eee 39 37 

-Ark......---| 7,109} 6,663] 1,101 841 212 || Utah_ .__---- 30}__._.--|-------]-------|------- 

Calif. ___..__| 21, 540) 1, 668].-..---|-------|------- Va____----.-| 20,034] 8, 566 821|_.-.----|------- 

Ga_....._-.-] 1,135) 1, 056]--.--.-|-------]------- Wash___.___| 5,199] 6,994) 1, 424).--.---|------- 

Mont_ _.__....|153, 665)}143, 888}129, 227/123, 490)119, 339 | |__| —_— — | -——— |-——_— 

Nev__-------| 21,799 960] 1, 064) | 67) ..----- Total... |241, 170/174, 295|134, 381}125, 428)119, $28 

N. Mex----- 273| 3,334} 1, 166 858|.------ 

Rs ns es Ge ene cree erences eee ees en 

Ferruginous manganese ore shipped from mines in the United States, 1944-48, 

| by States, in short tons | | 

State 1944 1945 | 1946 | 1947 1948 State 1944 | 1945 1946 | 1947 1948 

Ariz_.._----- 320 56].------ 62|.___.._ || Nev__.------| 7,492] 2, 212} 12, 468 13, 117| 8, 707 

Ark__.___.__| 14, 755] 14, 806] 1,964) 2,094] 1,165 N. Mex. _..{100, 683} 85, 744] 72, 299] 97, 007|122, 379 

Gants 77777] 4598, 12|----|-------|------- || 8. O---------| | 171|-------|--------------}------- 
Colo...-.---j|------- 47|____--- 37|___.._. ]/ Tenn_____--.] 6,779} 1, 000).-.----|--.----]------- 

Ga._...-.---| 2, 232|...----|-------]-------|------- Utah__......] 32,141} 5,001} 7,903} 7,198] 2,694 

Mich__._----|-------]-------| 1, 952|-------]------- Va__..------| 4,419 392 87| 6,208] 2, 462 

Minn.___...- (122, 765|.------|-------|-------]------- | |---| | 

Mont--_.-.-- 781| 5,057| 3,816! 3,671) 4,185 _ Total_-_.|297, 136]114, 327|100, 489}129, 394/142, 042 

Manganiferous iron ore shipped from mines in the United States, 1944-48, by 

States, in short tons | 

ern 
State ; 1944 1945 1946 . 1947 1948 

RS 
Michigan_.......-.------------------------ 45, 689 1,680 |.__....---.-|.-----------|------2---2= 
Minnesota.._...--------------------------| 1,144, 787 | 1,406,847 | 1,070,694 | 1, 044, 961 1, 198, 523 

Total......---.---------------------* 1,190,476 | 1,408,527 | 1,070,694 | J, 044, 961 1, 198, 523 

a ne ee ee 

Arizona.—The Denison Manganese Co. shipped manganese ore 

containing (natural) 48 percent Mn from the Long Valley and Heber 

mines in Coconino County. 
Arkansas.—Manganese ore containing 49 percent Mn (natural) and 

ferruginous manganese ore containing less than 35 percent Mn were 

shipped by the Denison Manganese Co. from the Pfeiffer and Cushman 

mines during 1948. 
Minnesota.—The Hanna Coal & Ore Corp. and Pickands, Mather 

& Co. shipped manganiferous iron ore from mines in Crow Wing 

County from the Cuyuna range. ‘This ore, used mainly in the manu- 

facture of manganiferous pig iron, averaged (natural) only 6.03 percent 

Mn during 1948. 
Montana.—The Anaconda Copper Mining Co. shipped 91 percent 

of the total manganese ore from United States mines in 1948, and all 

but a fraction of 1 percent of the metallurgical ore. The product 

shipped by that company during the year consisted of nodules aver- 

aging 59.21 percent Mn from its operations at Anaconda, Mont. 

Much of this material was shipped to consuming plants in the eastern 

United States, but some was shipped to Great Falls, Mont., where 

Anaconda began the production of ferromanganese in electric furnaces.
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_ Ore for the Anaconda operations came from the Alice, Anselmo, 
Kkmma, Badger State, and Travona mines—all in the Butte district. 

The Taylor-Knapp Co. and the Trout Mining Division of American 
Machine & Metals, Inc., produced battery-grade concentrates from 
the Moorlight and Trout groups of mines, respectively, in the Philips- 

7 burg district. The battery material shipped from these properties ; 
averaged (natural) 66.23 percent MnO,. The Trout mining division 

: also produced a lower-grade middling to be used for metallurgical | 
purposes. ~- 
Nevada.—The Charleston Hill National Mines shipped ferruginous 

manganese ore averaging 26 percent Mn from the Black Diablo mine 
in Pershing County to blast furnaces at Geneva, Utah. 

New Mexico.—Ferruginous manganese ore averaging (natural) 10 
percent Mn was shipped by the Luck Mining & Construction Co. from 

| the Boston Hill mine in Grant County. This ore was shipped to blast 
furnaces at Pueblo, Colo. | | 

Tennessee.—A small quantity of high-grade (57.96 percent Mn) 
ore was shipped by the Consolidated High-Grade Ore Co. from the 
Hambright mine in Bradley County. This ore was shipped to the 
Birmingham, Ala., area for consumption. oo 

Utah.—Ferruginous manganese ore was shipped by the Blackbird 
, Mining Co. from the Blackbird mine in Piute County and by Fred 

Staats from the Staats mine in Juab County during 1948. Other 
shipments from mines (names unreported) were made by Art Sessions 
from Grand County, American Mines from Juab County, and Man- 

| ganese, Inc., from Piute County. All of the ore from Utah mines was 
shipped to blast furnaces at Geneva and Provo, Utah. 

Virginia.—The manganese-bearing material shipped from Virginia 
in 1948 consisted mainly of products obtained from reworking tailings 
of the Dominion Manganese Corp. mine in Augusta County. Ship- 
ments consisted of manganese ore and ferruginous manganese ore for — 
chemical purposes. |



Manganese and manganiferous ores shipped from mines in the United States in 1948, by States 

Metallurgical . Battery Miscellaneous Total 

Ship- Short tons Short tons Short tons i Short tons 

. pers |———————“| gnip- [>>] ships Ss ships 
Gross | Manga- | pers Gross | Manga-| pers | gross | Manga-| pers | Grogs | Manga- Value 

: nese con- : nese con- . nese con- + nese con- weight tent weight tent weight tent weight tent 

Manganese ore: ! | 
Arizona. ...-.----------..----- eee 1 240 “115 [ieee | lee ee |e} ee 1 240 115 (2) 
Arkansas_._..--------------- eee eee 1 212 104 j|______-_}_---~----_]_--------- |---| | eee 1 212 104 (2) 
Montana.._.--.-------------- ee 1 119, 339 70, 664 2 10, 845 4,540 |__-__ fee ede 3 130, 184 75, 204 |$4, 362, 066 
Tennessee....---.---------------------------- 1 37 Q1 |________|_.--.-----|_---------|-.___---|__-.--_----|_--------- 1 37 21 (2) - < 
Virginia_...-.-_..- 2-22-22 eee ee|_- ee |e [eee eee {eee eee 1 427 172 1 427 | . 172 (2) B 

Tota]_..........-.-----.-.-.--- eee 4 |] 119, 828 70, 904 2 10, 845 4, 540 1 427 172 7 | 131,100 75, 616 | 4,390,199 @«& . 

Ferruginous Manganese ore: 3 - B 
Arkansas. _..--..-------.---- eee 1 1, 165 349 |__| eee} eee} | ee 1 1, 165 349 (2) tr 
Montana. .._--...----_--.--------------------- 1 4, 135 992 |__| ]e eee eee eee 1 4, 135 992 (2) ™! 
Nevada. -.._...-------.--------------- + -e-e-- 1 8, 707 2, 264 |__.___--|.-----_--_|----------]-------- |---| eee 1 8, 707 2, 264 (2) eS 
New Mexico-...-----.--.--------------------- 1 | 122,879 12,779 |... ---.-|_-- uJ eee | eee fee eee eee 1 | 122,879 12, 779 (2) 
Utah.__...---- eee eee 2 2, 694 821 |__.-__--|.---.-----|..--------|-- ee Jee eee 2 2, 694 821 | = (2) 
Virginia_..._.-.----.--...---.---.----.----_-- |---| eee |e eee |e eee 1 2, 462 610 1 2, 462 610}. (4% 

Total._.....-..-.------ eee 6 | 139, 580 17, 205 |_------_|- 22 [eee ieee 1 2, 462 610 7 142, 042 17, 815 656, 325 
oO O_—E£Ez=—{]{[E |] Ee oS EE | oo |e, o=E_—E—E——EE | SEES o=E=—E—E—E—E—E™ —OE—=E=E==EEEEE TS E————=—=__ 

Manganiferous iron ore: Minnesota 4.......---._-- 2 h, 198, 523 72, 257 [en ----fooenen wee cence ne [en eee e nn |eee eee e eee |eee ee eee ee 2 |1, 198, 523 72, 257 (5) 

1 Containing 35 percent or more Manganese (natural). 
2 Value included in total. - 
3 Containing 10 to 35 percent manganese (natural). 
4 Containing 5 to 10 percent manganese (natural). 
‘Bureau of Mines not at liberty to publish figure. . 

“J 
~I 

. OO
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CONSUMPTION AND STOCKS 
The consumption of manganese ore in 1948 increased 8 percent over 

the 1,419,131 tons used in 1947. In 1948, 92 percent was of foreign 
origin compared with 91 percent in 1947. Three percent was used in 
the manufacture of dry cells, 1 percent in the manufacture of chemi- 
cals, and 96 percent for metallurgical purposes. Industrial stocks of 
manganese ore decreased sharply during 1948 and totaled 640,842 tons 

7 on December 31 compared with 880,547 tons on December 31, 1947. 
The following table shows ores available for consumption in the 

United States in 1948 without adjustment for changes in consumer or 
Government stocks. 

: Indicated consumption of manganiferous raw materials in the United States in 
| 1948 

eee 
Ore containing 35 | Ore and residuum 0 taining 5 to 10 percent or more | containing 10 to 35 | Ure containing 5 to Mn percent Mn Percent Ma 

Mn con- Mn con- ‘Mn con- Short Short Short tent (per- tent (per- tent (per- tons cent) tons cent) tons cent) 

Domestic shipments___._......____. 131, 100 57. 68 433, 425 16.9 | 1, 198, 523 6. 03 Imports for consumption__...._..___| 1, 473, 453 47.66 458 33. 6 1 24, 074 27.00 

Total available for consump- 
| tion.....__..-...----...-.--.] 1, 604, 553 48.48 | 433, 883 16.9 | 1, 222, 597 | 6. 05 

SST nee nennshnssbenresnne neanassnerennunnnererrsrs 

1 Estimated from consumption. 2 Estimated. | . 

| The following table shows the actual tonnage of manganese ore 
(containing 35 percent or more manganese, natural) and manganese 
alloys consumed during 1947 and 1948, by type of consumer, together 
with stocks at the end of the year. | 
Consumption of manganese ore and manganese alloys in the United States, 

1947-48, and stocks Dec. 81, 1948, gross weight in short tons 
CL en se enesnerees oneness 

Consumed .. In stock Dee. 31, 1948 1 

At plant, | ty bonded 
1947 io4g | Mcluding | arehouses 

only warehouses 

Manufacturers of manganese alloys and manganese . 
metal: 

Manganese ore: 
Domestic. ____..-.222- ee 116, 217 112, 746 69,471 |-_.. 2 Foreign. -_.-....-2..-22222222222222----------------| 1,216,807 | 1,302133 | 513, 217 315, 210 

Total manganese ore____._.._._......._...._.....] 1, 333,024 | 1,414,879 582, 688 315, 210 Ferromanganese_._.._.............--------------__--.|__-.-------|-- 32, 609 20, 707 Spiegeleisen_____-....................-------.--.._-_-|.--.. | 18, 283 |... Le Silicomanganese_._.___..............--.--------._---.|_--........_|..... (2) (2) Manganese briquets_.__.......-------.--..----------|--------_.-_|__.-... (?) (2) 
Manufacturers of steel ingots and steel castings: 3 —_ 
Manganese ore: 
Domestic... 2222-22 eee 1, 725 1, 940 747 |e 
Foreign...........-....--..-.----_-_-_.___.-._.... 3, 005 3, 447 2,331 |... __8- 

Total manganese ore____-_.________._.........__. 4, 730 5, 387 3,078 |_2-----__- 

Ferromanganese: 
7 High-carbon_-__....-.------------------------------| 4605,903 | 606,635 91,127 |__--.-... 

Loweeatbon |} ere} eto} ese | 
Total ferromanganese___....__-_--.-_--______.__- 4 628, 085 632, 275 94,785 |__..____-. Spiegeleisen_-_.__.._...__....-__.--..--------_-.-.._- 94, 916 75, 266 30,575 |__.-__-_____. Silicomanganese._..............._................._.. 61, 273 64, 110 8, 561 | -- 2 - 

See footnotes at_end of table: a
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- Consumption of manganese ore and manganese alloys in the United States, 
1947-48, and stocks Dec. 31, 1948, gross weight in short tons—Continued 

| | a: - Consumed In stock Dec. 31, 1948! | 

a _ | Atplant, | tm ponded 
. 1947 1948 including | Warehouses | 

bonded onl 
warehouses y 

Manufacturers of steel castings: 5 | 
Manganese ore: : 
Domestic. —_.---....-.--.--------- 2 -eee 355 758 423 |_-.--..-.--_- 
Foreign.._......------..-------- eee 507 712 1, 064 |---- 2 8 

Total manganese ore_....-.--..------------ ee 862 | 1, 470 1, 487 |_--.._.-___- 

Ferromanganese: . . 
High Car DOM ----------2eoeeonnenaneeeenecoe eco 24, 095 27, 236 6,961 |-.-.------.- 
Medium-carbon..._...222022 2 ele ete et a \ 1, 155 1,316 535 |... 

Total ferromanganese... -__.__..._--__-_.-.------- 25, 250 28, 552 7,496 {_..-----__-- 
Spiegeleisen.........-..-..--..-_------- eee eee 9,135 13, 412 2,340 |----- 2-2 8 
Silicomanganese_._._..-...--.2-2---- eee eee 8, 225 9, 779 2,251 |....--.----- 

Manufacturers of pig iron: . | 
Manganese ore: 
Domestic.........-----....--..------------- ee --- 2 - eee 828 516 }_-.----1-_-- 
Foreign......-..----------------------------------- 14, 997 50, 695 8, 636 ween ene ee 

Total manganese ore.......-....-----------------| 14, 997 51, 523 9,152 |_-..--_-____e 

Manufacturers of miscellaneous products: ; 
Ferromanganese: 

DNRD CAL DON. = -----nannnnneeenneteeerrteecc oo 6, 597 7, 270 3,595 |...----- 2. 
jum-carbon.___....-.-.. 22.222 ee Low atben w|} 2, 282 2, 677 1,379 |_----------- 

Total ferromanganese. .._......-..-.------------- 8, 879 9, 947 4,974 |_--.--.--.f. 
Spiegeleisen.............--- 2-2. 15, 968 13, 714 4,446 |_-----..._.- 
Silicomanganese..........--_..----------------------- 1, 035 | 1, 537 295 |_.---.--_--- 
Manganese briquets...........-..---------- ee eee 9, 398 11, 941 2,640 |_----------. 

Manufacturers of dry cells: 
Manganese ore: . 
Domestic__........--.---2. eee 6, 727 5, 747 2,350 |_--..--.---.. 
Foreign....-2.-...-.----------- eee eee ee 39, 629 42, 253 24, 696 - 8, 665 

Total manganese Ore. --_-- eee 46, 356 48, 000 27, 046 8, 665 

Manufacturers of chemicals: | | 
Manganese ore: 
Domestic. __-.-....-2 2-22 eee y(n 686 679 |__---. oe 
Foreign. -_..--...----2---- eee ee 19, 092 16, 453 16, 712 }----------.. 

Total manganese ore____.______...-._.._-___-_--- 19, 162 17, 139 17, 391 |..--- el 

Grand total: 
Manganese ore: 
Domestic. —.....-.---2 eee ee 125, 094 122, 705 74,186 |. .- ek 
Foreign....-.--.---.-----..---..-.------------------| 1, 294,037 | 1, 415, 693 566, 656 323, 875 

Total manganese ore___............---.----------| § 1, 419, 131 | 6 1, 538, 398 640, 842 323, 875 

verehoatoe 4 636, 595 641, 141 ) igh-carbon___..-.....- 22 , 41, 
Mediameetboi 0002) 25 619 99, 633 139, 864 20, 707 
Low-carbon.......---..------------- eee ee ’ ’ 

Total ferromanganese. -_..._..........----.-------| 4662, 214 670, 774 139, 864 20, 707 
Spiegeleisen.............-.-- eee 120,019 102, 392 50, 644 |_------ 22. 
Silicomanganese._._.......------.--- eee 70, 533 75, 426 711,107 |_-------- el 
Manganese briquets._............--.-.--.-----2-2-- ee 9, 398 11, 941 7 2,640 |_--.----.--- 

neers ene re ree eens 

1 Excluding Government stocks. 
2 Data not available. 
3 Includes only that part of castings made by companies that also produce steel ingots. 
4 Revised figure. . 
§ Excludes companies that produce both steel castings and steel ingots. . 
6 The greater part of the consumption of ore was used in the manufacture of ferromanganese and silico- 

manganese. Combining consumption of ore with that of ferromanganese and silicomanganese would 
result in duplication. 

T Excludes small tonnage of producers’ stocks.
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The use of manganese in steel making decreased from 13.2 pounds. 
(revised figure) per short ton of steel ingots in 1947 to 12.7 pounds in 
1948. Of the manganese used in steel during 1948, 11.3 pounds was 
in the form of ferromanganese, 0.3 pound as spiegeleisen, 1.0 pound as 
silicomanganese, and 0.1 pound as manganese ore used directly. In 
1947 the consumption of manganese contained in ferromanganese, . 
spiegeleisen, silicomanganese and manganese ore amounted to 11.7 — 
pounds, 0.4 pound, 1.0 pound, and 0.1 pound, respectively, per ton of 
steel. These data apply to consumption of manganese in the manu- 
facture of steel ingots and that part of steel castings manufactured by 
companies that also produce steel ingots. The companies reporting 
in this part of the survey are the same as those reporting production 

| _ of ingots and castings to the American Iron & Steel Institute. 
Electrolytic Manganese.—The Electro Manganese Corp., Knox- 

ville, Tenn., was the only producer of electrolytic manganese in 1948. 
The Bureau of Mines continued its research on the production of 
electrolytic manganese using chloride as an electrolyte.! : 
Ferromanganese.—The domestic output of ferromanganese in- 

creased 5 percent over 1947 and totaled 647,617 short tons. This alloy 
was produced in the following plants during the year: Bethlehem Steel 
Co., Johnstown, Pa.; Anaconda Copper Mining Co., Black Eagle, 
Mont.; Electro Metallurgical Co., Niagara Falls, N. Y., Columbiana, 7 

Ferromanganese and spiegeleisen imported into and made from domestic and 
imported ores in the United States, 1947-48, in short tons 

: 1947 ) 1948 

| . Manganese Manganese 
Alloy content Alloy content 

Ferromanganese: 
Imported..___-.._-.------------------------e eee 81, 307 65, 181 98, 220 78, 426 
Domestic production_____...------------------------- 614, 626 483, 509 647, 617 507, 843. 
From domestic ore (estimated) -__...--.------------- 70, 534 55, 487 50, 313 39, 455 
From imported ore (estimated) __...-.-------------- 544, 092 428, 022 597, 304 468, 388 

Total._......------------------------eeenee---+-----| 695,933 | 548,690 | 745, 837 586, 269 
Ratio (percent) of Mn in ferromanganese of domestic 
origin to total Mn in ferromanganese made and 
imported_.._......-----------------------------------|------------ 10. 11 |------------ 6. 73 
Number of plants making ferromanganese._-_-__--___- 12 |__-- ee 10 |__-2-- ee ee. 

Spiegeleisen: 
Imported _..-_.___---.-------------------------------]------------|------------|---------+---|]------------ 
Domestic production.___.-..-.-...------------------ 134, 329 29, 484 112, 610 27, 682 
From domestic ore_......_.--.--------------------- 133, 532 29, 309 112, 610 27, 682 
From imported ore__.._-__-.-.----------------.---- 797 175 |_---_------_|_------------ 

Total..........---.-----------------e2--------------] 184, 329 29,484} 112, 610 27, 682 
Ratio (percent) of Mn in spiegeleisen of domestic ori- 

gin to total Mn in spiegeleisen made and imported |------------ 99.41 |_.._..--__-- 100. 0 
Number of plants making spiegeleisen____-_.._._.-._- § |_--- eee 3 |------------ 

Total available supply of metallic manganese in ferro- 
manganese and spiegeleisen....._.-------------------|------------ 578, 174 |_-.--------- 613, 951 

Percent of available supply of manganese in— 
Ferromanganese and spiegeleisen imported___..___...|-------_---- 11, 27 |_.---------- 12.77 
Ferromanganese made from imported ore___....-.----|------------ 74.03 |.----------- 76. 29 
Spiegeleisen made from imported ore--_--_------------|------------ .03 |------------]----------- 
Ferromanganese made from domestic ore__.._-__.----|------------ 9. 60 ,|_----------- 6. 43 
Spiegeleisen made from domestic ore---_--------.-_--]------------ 5.07 |.----------- 4, 51 
Ferromanganese and spiegeleisen made from domestic 
ore__.___..-----------------------------------------|------------ 14. 67 |--.--------- 10. 94 

Spiegeleisen made and imported ____--.----_----_--.--|------------ 5.10 |_----------- 4.51 
Open-hearth, bessemer, and electric steel produced__..-| 84, 894,071 |-.----------| 88, 640, 470 |...-.------- 

1 Jacobs, J. H., and Churchward, P. E., EJectrowinning of Manganese from Chloride Electrolytes: Jour. 
Electro-Chem. Soc, vol, 94, No. 3, September 1948, pp. 108-121,
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Ohio, and Alloy, W. Va.; E. J. Lavino & Co., Reusens, Va., and Sheri- 
dan, Pa.; Sloss-Sheffield Steel & Iron Co., North Birmingham, Ala.; 
Tennessee Products & Chemical Corp., Rockwood, Tenn.; and Car- 
negie-Illinois Steel Corp., Clairton and Etna, Pa. Of the 1,287,951 
short tons of manganese ore used in the production of ferromanganese 
during 1948, 6 percent was of domestic origin compared with 9 percent 
in 1947. However, on a basis of the relative manganese content of 
the foreign and domestic ore, 8 percent was made from domestic ore in 
1948, compared with 11 percent in 1947. The recovery of manganese 
from ore in making ferromanganese was 84.60 percent in 1948 com- 
pared with 84.75 percent in 1947 and 85.01 percent in 1946. 

Ferromanganese produced in the United States and metalliferous materials con- 
sumed in its manufacture, 1944-48 

Ferromanganese produced Materials consumed (short tons) | 

TT Manganese 

Manganese ore (35 ore used per 
Year Manganese contained percent or more Mn, | Ironand_ |00 of ferro- 

| | Short . natural) manganif- nade (short 
tons |_ ——C—i‘L serous iron macs 5) or 

| ores ons | 
. Percent | Short tons| Foreign Domestic 

1944._.............| 702, 632 78.62 | 552,429 | 1,224,878 | 130,886 1, 985 1.930 
1945._.....-..-..--.| 619, 760 79.00 | 489,603} 1,111,075 | 120, 420 5, 364 1. 987 
1946_.........-...-.| 491,973 78.69 | 387,112} "883,383 80, 377 4, 829 1, 959 
1947_......-.....---| 614, 626 78.67 | 483,509 | 1,075,043 | 109, 987 1, 340 1. 928 

| 1948._........-.-.-.| 647,617 78.42 | 507,843 | 1, 209, 249 78, 702 5, 930 1, 989 

Manganese ore used in manufacture of ferromanganese in the United States, 
| 1944-1948, by source of ore 

1944 1945 1946 1947 1948 

Mn Mn Mn Mn Mn 

Source of ore Gross | £98" | Gross | ©°% | Gross | £2" | Gross | £95" | Gross | COD- : tent : tent . tent ‘ tent : tent 
weight > | weight > | weight > | weight ? | weight , 
(short | 847°] (short | 84 | (short [PAP | (short [72° | (short | Datu 
tons) (per- tons) (per- tons) (per- tons) (per- tons) (per- | 

cent) cent) cent) cent) cent) 

Domestic.........-| 130,886) 59.06] 120, 420) 57.05 80,377] 58.66] 109, 987| 59. 53 78,702] 59. 26 
oreign: 

Africa._........| 290,684] 46.19] 280,264] 46.15| 323,225] 47.18] 313,027| 47.35] 386,503] 46.69 
Brazil.__-------| 227,410| 41.02] 275,117) 41.19| 161,456] 40.981 139,300| 40.49} 159,668| 40.81 
Chile___.--..-- 464) 45.47| 5,498) 45.42) 2,194] 47.45] 8, 298| 47.93] 5,195] 47.91 
Cuba....--.---| 241,582] 47.45] 257,521) 45.37| 165,951| 46.53| 74,102} 44.00/ 35, 328| 42.87 
India___--.._--| 409, 563 49.05] 258, 432| 48.77| 207,769 48.33} 369,101| 49.94| 304.607| 47.82 
Mexico-..__-| 46,495] 41.15] 21,791] 43.86] 22,492] 47.23| 33,382| 41.16]  40,420| 41.79 
New Zealand... 536} 44. 35)--__. -.--]-------|---------]-------|.--------]-------]---------|----- 
Philippines, 
Republic of-_| 8,144} 52.00]...._.._.]....-.].---.-...|..-....| 2,196} 51.64) 7, 763| 46.18 

U.S.8.R_-.2.-|---2- |---| 12, 452) 44. 49 296| 44.59] 135, 637| 47.71| 269,765] 46.08 

Grand total....[1, 855,764) 46. 28|1, 231, 495) 46.43) 963, 760) 47.231, 185,030) 48.1411, 287,951] 46. 61 

Shipments of ferromanganese from producing furnaces in 1948 
increased 7 percent in quantity and 13 percent in value over 1947. 
The record of shipments for the past 5 years follows. 

883326—50——50
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Ferromanganese shipped from furnaces in the United States, 1944-48 

Year Short Value | Year Short Value 

| | 1944... | 715,059 | $01, 406, 229 || 1947.......--..-| 614,647 | $79, 972, 673 
1945___.......-.....-...| 610,376 | 78, 907, 189 || 1948_____.................| 659,193 | 90, 126, 657 
1946. ..2.2. 2 2_-_.-_._______] 493, 808 61, 355, 778 

| Spiegeleisen.—Production of spiegeleisen in 1948 decreased 16 
percent from 1947. Shipments decreased 12 percent in quantity but 
increased 6 percent in value over 1947. Spiegeleisen was produced in 
the following plants during 1948: New Jersey Zinc Co., Palmerton, 
Pa., and Carnegie-Illinois Steel Corp., Clairton, Pa., and Gary, Ind. 
All of the spiegeleisen manufactured in 1948 was made from domestic 
materials. 

Spiegeleisen produced and shipped in the United States, 1944-48 

Shipped from furnaces | Shipped from furnaces 
Produced Produced ee 

Year (short ‘Year (short 

tons) Short Value tons) Short Value 

1944.......___.._.} 165,530 | 155,325 | $4,851,490 || 1947......_.__.._.] 184,329 | 124,517 | $4, 980, 030 
to 1945....-.__._....| 189,039 | 157, 774 5, 108, 144 }} 1948..._..._......_] 112,610 | 108, 960 5, 261, 650 

. 1946...._.....-._.] 111,696 | 114, 982 3, 793, 673 . 

| | Manganiferous Pig Iron.—Pig-iron blast furnaces used 9,852 short 
tons of manganiferous zinc residuum and 752,140 tons of manganese- 
bearing ores containing (natural) over 5 percent manganese in 1948. | 
Of the ore used, 666,943 tons were domestic and 85,197 tons of foreign 
origin. Of the domestic material used, 526,979 tons contained 

| (natural) 5 to 10 percent Mn, 139,136 tons contained 10 to 35 percent 
Mn, and 828 tons contained more than 35 percent manganese. Of 
the foreign material used, 24,074 tons contained less than 10 percent 
Mn, 10,428 tons contained 10 to 35 percent Mn, and 50,695 tons 
contained more than 35 percent. 

Foreign ferruginous manganese ore and manganiferous iron ore consumed in the 
United States, 1945-48, in short tons 

Ferruginous manganese ore Manganiferous iron Ore 

Source of ore I 

1945 1946 1947 1948 1945 1946 1947 1948 

Aftica......--------2--20-2---eeeee-|oeeeee--|-e-eeee-|eeeeeee [eee ee-eefeeeeeeofe-e-----] 44,227 | 24,074 
Australia.....------.----------------|-----_-~-|_--.---__|--------|--------|--------|--------| 1,658 |_--2--_- 
Mexico__..-.._-----------2- 2 eee 800 257 |_.--_--- 62 {---.----] 5,854 |_--___._]-_.-.-_- 
Palestine.....-----------------------|---~----_|-------_|--------} 10,376 |--------|--------]--------]-------- 

Total_...---------------------- 800 257 |_.----_-] 10,428 |.---...-] 5,854 | 45,785 | 24,074 

Battery and Miscellaneous Industries—During 1948 manufac- 
turers of dry cells used 48,000 tons of manganese ore, of which 5,747 
tons were of domestic origin and 42,253 were imported. Chemical 
plants used 686 tons of domestic ore and 16,453 tons of foreign ore 
containing (natural) more than 35 percent manganese. Most of this
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ore was used in the manufacture of manganese sulfate for fertilizer 
and in the manufacture of hydroquinone, a photographic chemical. 

Manganese ore for battery use should have a high content of 
available oxygen with minimum iron and be relatively free from such 
metals as arsenic, nickel, copper, and cobalt, which are electronegative 
to zinc. | 

PRICES . 

Manganese Ore.—Prices of manganese ore containing 48 percent 
Mn, as quoted by E&MJ Metal and Mineral Markets, at the beginning 
of 1948 ranged from 65.0 to 67.0 cents per long-ton unit, including 
duty, f. o. b. eastern and southern ports. At the end of the year 
comparable prices ranged from 70.6 to 72.6 cents per unit. The 
long-ton unit upon which the price of manganese ore is. based is 
1 percent of a long ton, or 22.4 pounds, of contained manganese. 
Prices of chemical ore are given on a per ton basis, with a minimum 
requirement of manganese dioxide. A duty of one-fourth cent _ 
per pound of contained manganese was imposed on all ores imported in | 
1948, except those from Cuba and the Republic of the Philippines, - 
which entered duty-free. 

Manganese Alloys.—The average value, f. o. b. producers’ furnaces, 
for ferromanganese shipped during 1948 was $136.72 per short ton 
compared with $130.11 in 1947. According to Iron Age, the selling 
price of ferromanganese in car lots at eastern centers rose from $145.00 
per gross ton, which had been in effect since October 1947, to $161.71 in 
October 1948; the average for the year was $149.18. The value 
of spiegeleisen, f. o. b. domestic furnaces, was $48.29 per short ton 
compared with $39.99 in 1947; and the quoted price, as given by | 
Iron Age, rose uninterruptedly from $47.00 per gross ton at the 
beginning of the year to $62.00 in October, then remained unchanged 
during the balance of the year. The average quoted price per gross 
ton was $54.15 for. 1948. | 

FOREIGN TRADE ? 

Imports of all grades of manganese ore are shown by countries in 
the accompanying table. These data include imports of battery-grade 
ore totaling 81,769 short tons in 1948. Of this quantity, 68,053 tons 
came from Gold Coast, 8,949 tons from U. 8. 8. R., 1,707 tons from 
India, 1,008 tons from Belgian Congo, 684 tons from Cuba, 672 
tons from Chile, 560 tons from the Republic of the Philippines, and 
136 tons from Mexico. This ore averaged 55.84 percent Mn, or 
88.33 percent MnO,. Imports for consumption of battery ore totaled 
79,388 short tons, of which 63,566 tons came from Gold Coast, 11,055 
tons from U. S. S. R., 1,707 tons from India, 1,008 tons from Belgian 
Congo, 684 tons from Cuba, 672 tons from Chile, 560 tons from the 
Republic of the Philippines, and 136 tons from Mexico. The value 
of these entries amounted to $2,130,006, or $26.83 per short ton, 
f. o. b. foreign ports. 

Imports for consumption of ferromanganese in 1948 increased 21 
percent over 1947; exports decreased 2 percent. Exports of manga- 
nese ore and concentrates amounted to 9,236 short tons valued 
at $687,314. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of tae 
U. 8. Department of Commerce.
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Manganese ore (35 percent or more Mn) imported into the United States, 1947-48, by countries 

[U. 8S. Department of Commerce] . 
nn 

: Imports for consumption? 

General imports ! (short tons) ggg gg 

Short tons 

Country OST rr>rhwXwXw—xXh8;R Value 

Gross weight Mn content Gross weight Mn content 

1947 1948 1947 1948 1947 1948 1947 1948 1947 1948 B 
| | |] ___————_ 

Belgian Congo__..__-.-.--.----.--.------------------- 2, 854 2, 638 1, 484 1, 371 2, 903 2, 688 1, 608 1, 371 $42, 257 $65, 393 ge 

Brazil.......------..---- 2 eee eee 184, 050 143, 917 74, 971 57, 954 157, 804 160, 479 70, 234 71, 561 1, 957, 910 1, 933, 867 Et 

British East Africa_............---------------------- 530 |_---.--.---- 267 |_.----.-.--.]---.-------- §30 }__...--_---- 281 }_____-..---- 9,187 ™ 
Canada._..-.-.--- eee ee nee 257 348 138 177 257 348 138 177 7, 425 11, 025 

Chile... 0... eee eee 43, 450 10, 843 20, 523 4, 873 42, 078 10, 303 19, 930 4,927 | 1,341, 484 164,471 
Cuba._._-.. eee eee eee eee 57, 089 32, 843 26, 893 15, 931 57, 089 32, 843 26, 893 15,931 | 1, 224, 880 810,321 & 
France... _-------------- eee een ee eee eee [eee eee nee | (3) [ile lee | (ee eee 245 > 
Gold Coast..........-....------------ eee 192, 277 132, 971 99, 563 70, 306 217, 317 218, 164 112, 102 112, 503 3, 316, 990 | 3, 269, 203 a 

India__._..---..--2- eee eee 421, 121 213, 445 206, 705 103, 217 284, 535 314, 799 140, 007 152, 852 | 3, 497, 822 4, 331, 225 w 
Mexico__.___._-.-..------__------- +e eee 56, 642 61, 568 25, 558 27, 498 50, 890 53, 754 22, 805 23, 894 737, 724 | 812, 382 S 
Morocco, French._....-._.-..----------------------- |--ee eee --- 3800 |... -.------- 166 |_...-..--.-- 300 |_--L_ le. 166 |_...-_--.---| 12, 696 oH 
Mozambique. ...-..----.--.------------- eee e eee 567 |__---------- 283 |_.....------|_-----------|------------ |---| eee |e nee eee eee-eee oof 
Peru___ oe ee eee eee Oe 215 j__ ee Cs 215 |-_Lie elle 14, 789 |__-_-_-_---- 
Philippines, Republic of..__._-----.-.-.-.-.---------- 2, 376 10, 120 1, 141 5, 099 2, 376 10, 120 1,141 5, 099 37, 800 219,774 
Portuguese Asia_.._.-....-----.----------------------|------------ 1,109 }_-..-.--_-- 455 |__-.-_-.-_--|----------- |---| eee ef eee eee Jenene eee 
Portuguese Guinea and Angola_._._-.-.---.-.-------- 448 2, 607 229 1, 408 448 1, 630 229 880 8, 052 43,214 = 
Turkey.__.-------- =n ee eee fee eee nee eee 33 |_.---_------ 17 |____--------|------------|eeee eee ee [ene eee eee fee eee eee feeeneee--eee 
Union of South Africa_._..-..--.--.-.---------------- 248, 703 216, 575 109, 838 98, 514 192, 871 283, 376 87, 154 130,114 } 2, 205, 279 3, 394, 517 
U.S8.S8. Rie eee eee 331, 006 427, 229 162, 297 201, 409 288, 976 384, 118 141, 975 182,455 |} 6, 898, 819 8, 242, 804 

Total......------------------ eee eee ------e-| 1, 541, 818 | 1, 256, 597 730, 105 588,395 | 1,297,992 | 1, 473, 453 624, 431 702, 211 | 21, 291,181 | 23, 320, 324 

1 Comprises ore received in the United States during year; part went into consumption, and remainder entered bonded warehouses. 
; Comprises receipts during year for consumption and ore withdrawn from bonded warehouses during year (irrespective of time of importation). 

ess than 1 ton.
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Ferromanganese imported into and exported from the United States, 1944-48 

[U. S. Department of Commerce] — 

Imports for consumption ! Exports 

| Year Gross Mn ' Cross 
weig conten weight 
(short (short Value (short Value 
tons) tons) tons) 

1944. eee 4, 199 3,308 | $394, 641 600 $101, 445 
1945__._-- eee 35, 521 27,694 | 3,733, 846 836 175, 556 
1946... eee 32, 130 25,908 | 4, 493, 056 2, 951 381, 194 
1947.02 eee oe 81, 307 65, 181 | 10, 847, 036 20,168 | 2, 811, 653 
1948... eee 98, 220 78, 426 | 14, 516, 593 19,696 | 2, 990, 645 

1 All from Canada in 1944-48 except—1944: 1,408 tons (1,076 content), $98,282 from India; 1946: 9,357 tons . 
(7,595 content), $1,585,803 from Norway; 1947: 12,607 tons (10,372 content), $2,149,139 from Norway; 1948: 
25,904 tons (20,949 content), $4,558,912 from Norway. 

Spiegeleisen imported for consumption in the United States, 1943-48 

[U. S. Department of Commerce] | 

Year Short Value Year Short Value 

1943__.__----- eee -e-e----{ 8, 254 | $140, 247 || 1946._ ee 1321 | $17, 512 
1944... | 8, 761 | 153,032 || 1947-48. |e eee |e 
1945..___-.-------.-----------| 3, 146 | 142, 883 

1 Revised figure. 

The accompanying table shows, insofar as statistics are available, 
the world production of manganese ores from 1942 to 1948 and their 
average manganese content. Official statistics of the countries are 
used, supplemented by data from semiofficial and other sources. |



(82 MINERALS YEARBOOK, 1948 

World production of manganese ore, by countries, 1942—48, in metric tons 

{Compiled by B. B. Mitchell] 

nnn nnn ee eS a RE ATT Sec TaesSS A SSe 

Country 1 Percent 1942 1943 1944 1945 1946 1947 1948 

_ North America: , 
Canada (shipments)-..}___.___- 395 44)... |---| eee 204 227 
Cuba___._...----------| 36-50+ 249, 255) 2 311, 214] 2 257, 864) 198, 243 130, 764} 48,678} 29,073 
Mexico_____-----------] 41-45 40,000} 70,503; 80,671 51, 959 25,000} 31,400} 53, 800 
United States (ship- . 
ments) ..----.-----+- 35-++ 173, 043] 186,129} 224,632} 165,412 130, 303} 119, 409; 118, 931 

South America: 
Argentina 3.__..-------| 35-38 1, 424 1, 645 3, 155 4, 272 (4) (*) (4) 
Bolivia (exports) - ----- 50 600 17|-----.-__|--------__]--.------__|e ee} eee 
Brazil (exports) --------} 38-50 306, 241] 275,552} 146,983) 244,649] 149,149] 142,092) 141, 253. 

E Chile___._._._..-------| 40-50 71, 292; 114,074; 43, 989 7, 445 20, 538] 19,352; 20, 498 
urope: 
Germany--.-.--------- 30-+- 2, 100 985 (4) 5 19, 000 § 35,000} 589,000} (4) 
Greece_...-.-.---------| 60-62 43 290|--.----__|---------- 15}.------.-| (4 
Hungary-....---------| 35-48 31, 880| 33,580) § 21,050 7 6, 600 14,780} 33, 470 (4) 
Italy. __.--.-----------| 34-37 59,971] 45,070} 23, 909 3, 297 7,919] 26,815] 8 26, 000 
Portugal__-...---------| 35-45 6,820} 12,611 9, 210 8, 114 5, 932 2, 444 9 220 
Rumania_..-----------} 30-36 29,021) 37,417 (4) (4) 18,807; (4) (4) 

' Spain__...------------- 40-+- 21,268/ 26,150) 30,426) - 24, 889 29, 589| 22,429) 17, 671 
Sweden__--.----------- 30-++ 24,2421 26,703| 24, 276 18, 036 12, 594! 10, 697 (4) 
Switzerland --------.--|------_. 5, 772 8, 138 5, 778 2, 757 (4) --.------|--------e 
U.S.8. R. (estimate)--| 41-48 |19 1, 823, 000)1, 000, 000] 461, 000] 2,251,000] 1, 700, 00/1, 800, 000 (4) 
United Kingdom_-.----|.--.._ 10, 599} 20,558} 17,890 U1, 480} --. yee 

Asia: 
Burma (estimate) ----- 35 762 762 762 (4) (4) (4) (4) 
China. __.._----------- 41 500 4,364) (4) 16, 400 119,600} 20,000} 8 22,000 
India____.-.-----------] 47-52 769, 423} 604,922! 376,934] 213, 963 256, 975} 456, 512/12 318, 220 
Indochina, French --.-| 47-50 1, 440 1, 400 7, 700|--.-----_-}-----------|-- |e 
Indonesia. ---.---------]------_. 39, 600} 39,600} 39,600] (4) ~----------|-------__]--------- 

. Japan_......-----------| 32-40 13 254, 2541!3 342, 884/13 400, 679] 13 85, 700 29,394; 33,194] 47,500 
Korea_._.-------------|--------| 4 () 32,377| (4) (4) () (4 
Malaya, Federation of- 30 2, 540 2, 540 2, 540)--.____-]--------- |---| 
Philippines, Republic 

of...-...-------------] 35-48 (4) (*) (4) (4) enna nenne 3, 375| 25, 565 
Portuguese India_.----| 42-50+- 680}--.._.-__]-------__}---- ee (4) 12100] 12 4, 728 
Turkey_..-.-.---------| 30-50 3, 418 2, 684 1, 865 4, 895 1, 185 4, 633 8, 327 

Africa: 
Belgian Congo--------- 50+ 28,984] 17,411 2, 983 2, 561 12,231] 17,646} 9% 10,000 
Egypt__..------------- 30+ 8, 169 7,079 30 47 25 29 (4) 
Gold Coast-_..--------- 50+ 691, 016} 2 534, 362] 2 479, 499]2 12 713, 013] 2 12 777, 583|2 12508,655/2 12640,088 
Morocco, French-_.---| 32-50 , 44,273} 49,010) 27, 550 44, 458 57,990| 109,452} 214, 412 
Northern Rhodesia---_] 30-48 6, 211 4, 787 5, 127 1, 965 1, 420]... 3, 961 
Portuguese West , 
Africa. _...----------- 50 (4) 4, 000 2, 000}. 1, 900 700 400 

Tunisia __..-..-.--.---] 35-40 102}--___-___ 313)_.._-----..]-----_----- 25)_-._----- 
Union of South Africa_| 40-50 394, 445} 219,122; 106,883} 114, 546 237, 897; 288,213] 276, 393 

Oceania: 
Australia: 
New South Wales-._]...._.__ 793 614 782 1, 000 1, 407 1, 612 (*) 
Queensland_.--------|----_._- 1§2 57|--.------|----------]-----------]---------]--------- 
South Australia. _-.-{.-_-._- 9, 477 5, 680 1, 219}.-___-_-__]----_____ 192} (4) 
Western Australia_-_|.-_..-._|--..--__---|--___--2 |---| eee {eee | ee 826 

New Zealand..---..---}------_- 326 518}. fee 408|___.-___. 533 
Papua.__..------------]------_- 352 365 176 174 44 83 (*) 

Total (estimate) --|.--..-._] 5, 167, 000/4, 060, 000/2, 900, 000} 4, 260,000} 3, 700, 000/3, 900, 000/3, 900, 000 

ener ee eeeee earner ee eee a TT a a a A a ra fi 8 a 

1JIn addition to countries listed, Belgium, Bulgaria, Costa Rica, Eritrea, Iran, Spanish Morocco, and 
Yugoslavia produce manganese ore, but data of output are not available. Czechoslovakia reports produc- 
tion of manganese ore, but as it has been ascertained that the product so reported averages less than 30 per- 
cent Mn and therefore would be considered ferruginous manganese ore under the classification used in 
this report, the output has not been included in the table. 

2 Dry weight. 
3 Shipments by rail and river. 
4 Data not available; estimate by author of chapter included in total. 
5 Figures represent French zone only; no output in American-British zone or Saar. 
6 January to June, inclusive. 
7 June to December, inclusive. 
8 Estimate. , 
9 January to September, inclusive. 
10 Hstimate excludes Ukraine. 
11 Incomplete data. 
12 Exports. 
8 Fiscal year ended March 31 of year following that stated.
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Australia.—A description of the manganese industry of Australia 
has been published recently. | | 

: Belgian Congo.—Production was resumed at the Kasokelesa Mines 
in Katanga on February 17, 1947, after having been idle since 1944. 
Ore produced and transported by truck from the mine to Lufupa 
station on the Benguela Railroad amounted to 17,646 metric tons, of 
which 227 tons were shipped to the Sermikat foundry at Lubudi and 
11,090 tons to Lobito for export.‘ | 

Chile.—The Department of Mines and Petroleum announced that 
recent studies have disclosed an estimated manganese ore reserve of 
300,000 tons of 35 percent Mn, and 1,200,000 tons of 30 percent, the 

, principal ‘deposits occurring in the Provinces of Atacama and Co- 
uimbo. a 

i Cuba.—Chemical-grade manganese ore is produced at about 24 
mines in Oriente Province. The production of this grade ore during 
the first quarter of 1948 amounted to 985 long tons compared witha | 
quarterly average of 1,192 tons during 1947. Virtually all of the 
metallurgical ore production comes from the Charco Redondo mine. 
The Canada and Lago mines of the Taranta group, which produced 
during 1947, were inactive during 1948 and have been closed in- | 
definitely owing to exhaustion of reserves.5 All of the production in 
Cuba is from the south coast of Oriente Province. 

France.—French manganese ore requirements for 1948 were esti- 
mated at 240,000 metric tons based on a steel output of 8,000,000 tons, 
considerably under earlier estimates given in the 1947 chapter of this 
series. In 1947, when 5,700,000 tons of steel were produced, imports 
of manganese ore totaled 175,000 tons, of which 107,000 tons origi- 
nated in Morocco.® : 

Hungary.—-Hungary is virtually self-sufficient with respect to man- | 
ganese. In 1947 reported production of all grades of ore totaled 
112,310 metric tons, and consumption was 109,970 tons. Imports 
were 123 tons and exports only 9 tons.’ 

India.—At the opening of 1948, the Indian Government proposed 
an export duty on manganese ore of 20 rupees per ton, which in some 
cases would have exceeded 50 percent ad valorem. However, the 
government recognized immediately that such a rate virtually would 
stop exports of manganese ore, and the rate was promptly reduced 
to 25 percent ad valorem and on March 1 was reduced further to 
15 percent. The latter rate, which prevailed during the balance of 
1948, affected all contracts made after March 1, 1948. The cost of 

_ Indian manganese ore was also increased by a rise in freight rates 
effective January 1 which affected many commodities.2 Manganese 
ore was placed on an export-licensing system during 1948. 

Indonesia.—There are two manganese mines in Java, one in west 
and the other in central Java. The western mine is 50 kilometers 
south of Tasikmalaja, the other near Djocjakarta. When the owners 
of the western deposit returned after World War II, they found that 

3 Knight, C. L., and Ludbrook, M. H., Mineral Resources of Australia—Manganese: Australian Bureau 
of Mineral Resources, Geology and Geophysics Summary Rept. 7, 1947, 35 pp. 

‘ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 18. 
§ Horn, Adolf B., Jr., Mineral Trade Notes, Fourth Quarter 1947: American Embassy Rept. 67, Havana, 

Cuba, Mar. 15, 1948, p. 2. 
6 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 17. 
7 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 18. 
* Grady, Henry F., Reduction in Indian Export Duty on Manganese Ore: American Embassy Rept. . 

395, New Delhi, India, Apr. 20, 1948, 2 pp.
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damage during the Japanese occupation was heavy. All buildings 
had been removed or destroyed. A report by the operating company 
on future production possibilities from this mine is expected in the 
near future. No details are yet available regarding the status of the 
mine in central Java. Some crude ore was found at the Port of 
Batavia after the Japanese withdrew. Former customers in the 
United States rejected the ore, as the quality was low, and the material 
was then shipped to the Netherlands. This ore presumably origi- 
nated at the west Java mine, the only one operated by the Japanese 
during the war.® | 
_Japan.—The Japanese reserves of high-grade manganese ore are 

inadequate to meet domestic needs. Consequently, Japan has turned 
to the production of metallic manganese to overcome, in part, de- 
pendence upon imported high-grade material. Processes for pro- 

| ducing metallic manganese were described.” 
: Mexico.—The manganese deposits of Chihuahua were described."! 

Republic of the Philippines—Most of the manganese production 
in the Philippines in 1947 came from Busuanga Island, Palawan 
group. Development work and reconstruction were in progress in 
several islands of the Republic in 1948.” | 

Union of South Africa.—Problems of increasing exports of mangan- 
ese ore from the Union of South Africa are discussed in the General 

: Summary of this chapter. The two main companies producing 
manganese—Associated Manganese Mines of South Africa, Ltd., and - 
South African Manganese, Ltd.,—are reported to employ 300 Euro- 

| pean supervisors and 3,500 native laborers.” 

9 American Consular Rept. A-108, Batavia, Java, Netherlands East Indies, May 18, 1948, 2 pp. 
10 Dettmer, Philip P., Metallic Manganese Metallurgy in Japan: Bureau of Mines, Mineral Trade 

Notes, Special Supp. 22, vol. 26, No. 1, January 1948, 24 pp. 
it Rocha, Victor S., and Wilson, Ivan F., Los Yacimientos de Manganeso de Talamantes, Municipio de 

Allende, Estado de Chihuahua: Comite Directivo para la Investigacion de los Recursos Minerales de 
Mexico, Bull. 18, 1948, 39 pp. . 

. 12 Engineering and Mining Journal, vol. 149, No. 3, Mar. 1, 1948, p. 63. 
13 Engineering and Mining Journal, vol. 148, No. 5, May 1947, p. 129. .



Mercury 
By HELENA M. MEYER anv ALETHEA W. MITCHELL 

GENERAL SUMMARY | , 

ACTORS unfavorable to the domestic mercury-mining industry 
F continued to accumulate in 1948 and culminated by the end of the 

year in virtual cessation of domestic mine production. Output 
for the year was 38 percent lower than in 1947, amounted to only 33 
percent of the annual average for the 5-year period 1941-45, and in 
December was at a rate lower than that for any year since production 
records were begun 98 years ago. Only two of the larger producers— | 
Mount Jackson and Bonanza mines—were in operation at the year 
end. 

It has been pointed out in previous reports of this series that the 
| world market shrank sharply after the defeat of Germany and Japan, 

two of the leading mercury-consuming nations before the end of 
World War II. During the war, producers everywhere had geared 
output to the record requirements for the metal. Postwar production 
exceeded total needs, and large stocks accumulated. Stocks were on 
hand also in the two defeated countries at the war’s end, and these 
inventories sought a market. The attention of sellers focused on the 
United States as an outlet for their product. The need for dollar 
exchange, moreover, accentuated the desire to sell in this country. 
The world situation of oversupply in 1947 continued in 1948, and 
production over needs plus above-normal stocks were depressing 
factors. The resultant extension of the price drop was to be expected. 
The average price in New York—$76.49—was 9 percent below 1947, 
amounted to only 39 percent of the 1942-43 average, was the smallest 
since and approximately the same as in 1938, and (in terms of purchas- 
ing power) was equivalent to only about half of the prewar selling 
price. A mark-up approximating $14 took place in the latter part of | 
December, following the Spanish-Italian cartel (Mercurio Europeo) 
price rise. Presumably the cartel did not anticipate that this rise 
would revive the domestic mining industry. 

Imports for consumption rose 146 percent above those in 1947 and 
were the largest in times of peace in the entire history of the industry, 
falling below only those in 1945, 1943, and 1942. Exports and re- 
exports again were only a small fraction of imports. | : 

Meanwhile, consumption, from the point of view of producers, was 
about the only cheering item in the picture. Thirty percent more 
mercury was used in 1948 than the relatively high rate for 1947, and 
only in 3 war years—1942, 1948, and 1945—was consumption greater. 
As explained in the Consumption and Uses section, equipping two new 
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chlorine and caustic soda plants was an important factor in estab-— 
lishing the peacetime record. This use, of course, is nonrecurring. 
Mercury was accumulated in large quantities in 1948 for use in three 
mercury boilers. This metal, however, will not be utilized until 1949. 

Salient statistics of the mercury industry in the United States, 1944-48 

[Flasks of 76 pounds] 

ee err pA A SSS SS SSS SSS SPSS SSS 

1944 1945 1946 1947 1948 

Production.._...-------------------flasks-- 37, 688 30, 762 25, 348 23, 244 14, 388 
Number of producing mines. ._------------- 102 68 ~—~6l 37 20 
Average price per flask: 

New York...-....----.----------------| $118.36 $134. 89 $98, 24 $83. 74 $76. 49 
London___.--..-.---------------------| $281.44 $242. 45 $120. 39 $73. 02 $62. 35 

Imports for consumption: 
Pounds..-.-.--------------------------| 1,486,025 | 5,214,890 | 1,055,956 | 1988,614 | 2,428, 248 

z Equivalent flasks__....---------------- 19, 553 68, 617 13, 894 1 13, 008 31, 951 
xports: 4 

se 57, 007 78, 877 68, 932 67, 148 59, 713 
Equivalent flasks_......-..------------ 750 1, 038 907 884 -786 

' Consumption..............-.----.-flasks- . 42, 900 62, 429 31, 552 35, 581 46, 253 

1 Revised figure. | 

The improved reserve situation at mercury mines in 1948, assuming 
| prewar price-cost relationships, and some problems involved in re- 

| opening shut mines, were outlined by 8. H. Williston, vice president 
. of the Cordero Mining Co., in testimony before the House Subcom- 

mittee on Mines and Mining of the Committee on Public Lands, 
May 20, 1948, as follows: | 

* %* * Jn spite of the fact that at the present time proven ore reserves on 
the basis of prewar grade, prewar prices, and prewar costs, are probably in a 
more favorable situation than at any time since 1890, the producing mines are 

. being closed and allowed to fill. In the case of the largest producer, the New 
| Idria mine, the present ore bodies are being extracted through considerable dis- 

tances of old workings. Once maintenance ceases and these openings cave, it 
| would take years to reopen the property. The Hermes mine in Idaho, with 

_ relatively large proven moderate grade reserves, is in an area of exceedingly bad 
ground. It takes constant watching to keep the haulage ways open. Even a 
short abandonment would cause extensive loss and require considerable time to 
be reopened, if at all. The industry’s second largest mine, the Cordero mine in 
Nevada, is one of the deepest operating mines in the country at the present time. 
The water encountered has an average temperature of over 110 degrees. If this 
property is closed damage from hot water and the loss of the shaft would probably 
require 2 to 3 years to reopen. * * * 

Both Williston and Schuette ! recommended means of maintaining 
or reviving domestic mining. 

1 Schuette, C. N., Morituri Te Salutamus!: Min. Cong. Jour., vol. 34, No. 5, May 1948, pp. 31-33.
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Salient statistics of the mercury industry, 1910-48 

Production Price 

Imports Apparent 
United for con- | Exports |jconsump-| Average 

Year World United States sumption) (flasks of tion price per 
or States ! (flasks of | 76 1b.) | (flasks of | flask of 

(flasks of | (qasks of | (Percent | “v6 1p.) 761b.) | 761b. | Mmdex! 
76 Ib.) of world | ‘ . . . 

York 

1910____--_-_-________| 107, 053 20, 330 19 9 1, 898 18, 441 2 $47. 69 68 
1911-2222 Le} = 120, 423 20, 976 17 6,209 | - 287 26, 898 247,16 73 
1912_____.---_.._-_._.| 120, 650 24, 734 21 1, 088 306 25, 516 243.03 62 
19138__....2.__-._.____] 117, 465 19, 947 17 2, 259 1,125 21, 081 2 40.07 SY 
1914__._..._.________| 108, 601 16, 330 15 8, 990 1, 427 22,993 | 248.95 72 

1915__._-.------_-_.-.} 112, 871 20, 756 18 5, 551 3, 328 22, 979 288.17 127 
1916__ 2-2 _-__}) 101, 544 29, 538 29 5, 585 8. 763 26, 360 | 2127.16 149 
1917__---_--___-}) 115, 087 35, 682 31 5, 138 10, 636 30,185 |} 2107.72 92 
1918__-_-- ee 99, 256 32, 450 33 6, 631 3, 057 36, 024 | 2125.12 95 
1919__-_..-__-____.__}| = 89, 940 21,133 23 10, 495 8, 987 22, 641 2 93.38 67 

1920_....--_._..._._.] 84,470 13, 216 16 13, 982 1, 533 25, 665 ? 82. 20 53 
1921__._- 2 Le 61, 916 6, 256 10 10, 462 388 16, 330 2 46.07 47 
1922, 91, 819 6, 291 7 16, 697 287 22, 701 2 59. 74 62 
1923__......_..._._-_-] 93, 040 7, 833 8 17, 836 314 25, 355 2 67.39 67 
1924__..-....-.___.__} 89,1388 9, 952 11 12, 996 205 22, 743 2 70. 69 72 

1925_.........-...--_| 103, 344 9, 053 9 20, 580 201 29, 432 2 84, 24 81 
1926__......._...----| 115, 969 7, 541 7 25, 634 114 33, 061 2 93.13 93 
1927__.__...._._.___-| 149, 905 11, 128 7 19, 941 (3) 4 30, 900 118. 16 124 
1928___.._-.-...-.-__| 149, 083 17, 870 12 14, 562 (3) 4 32, 300 128. 51 128 
1929__..._____._.____| 162,699 23, 682 15 14, 917 (3) 4 38, 500 122.15 128 

19390__-2- 2 22 2-_e_--_| 108, 985 21, 553 20 8, 725 (3) 4 25, 200 115. 01 133 
1931.2 22-2 $9, 069 24, 947 ' 25 549 5 4, 984 20, 512 87.35 120 
1932..-..---- 2 82, 644 12, 622 15 3, 886 § 214 16, 294 57. 93 89 
1933......-.-...-.---] 59, 828 9, 669 16 20, 315 (3) 4 29, 700 59. 23 90 
1934_.-.....-.-.-.---| 76, 939 15, 445 20 10, 192 (3) 4 25, 400 73. 87 99 

1935......-......-.--| 100, 2A 17, 518 17 7,815 (3) 4 25, 200 71.99 90 
1986_._..-.-.-_-..----] 128, 878 16, 569 13 18, 088 263 34, 400 79. 92 99 
1987__...--....---.-.-] 183,136 16, 508 . 12 18, 917 4f4 35, 000 90.18 105 
1938_.-.-.-.-.-------| 150, 000 17, 991 12 2. 362 713 19, 600 75.47 96 
1989..-.....-...-.-.-| 145, 000 18, 633 13 3, 499 1, 208 20, 900 103. 94 135 

1940__._-_-_..-_-_-..] 215, 000 37,777 18 171 9,617 | 8 26, 800 176. 87 225 
1941-_-_-..__.._-_-_.| 275, 000 44, 921 16 7, 740 2,590 | 8 44, 800 185. 02 212 
1942. _.....__.-___-_-| 265, 000 50, 846 19 | 738,941 7345 | 8 49, 700 196. 35 199 
1943__..-.-...._.____| 236, 000 51, 929 22 | 747,805 7385 | § 54, 500 195. 21 189 
1944._._.____...-._.-| 163, 000 37, 688 23 19, 553 750 | 6 42,900 118. 36 114 

1945... -.-.----_.---.-| 131,000 30, 763 23 68, 617 1,038 | 8 62,429 134. 89 128 
1946___.....-....__..} 144.000 25, 348 18 18, 894 907 | 6 31,552 98. 24 8i 
1947.__...-.....-._..| 164,000 23, 244 14 13, 008 884 | § 35, 581 &3. 74 58 
1948._.__............__] 120, 000 14, 388 12 31, 951 786 | 8 46, 253 76. 49 46 

1 Quoted price divided by Bureau of Labor Statistics wholesale price index (1926=100). 
3 Quoted price for 75-pound flask calculated to equivalents for 76-pound flasks. 
3 Not separately classified for 1927~30 and 1933-35. 
4 Estimated by Bureau of Mines. 
§’ From a special compilation, Bureau of Foreign and Domestic Commerce. 
6 Actual consumption. 
’ Large quantities reexported in 1942 and 1948 are included in imports but not exports
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DOMESTIC PRODUCTION | 

Before 1948 and continuing in that year mercury prices had re- 
turned to low prewar levels, whereas costs of labor and supplies were 
at virtual postwar peaks. Under these conditions death of the mer- 
cury-mining industry was threatened. Complete closure of the mines 
did not eventuate in 1948, but the largest producer for many years— 
the New Idria mine, San Benito County, Calif.—was closed at the 
year end, as were almost all other large as well as small producers. 
The Mount Jackson (including Great Eastern) mine, Sonoma County, 
Calif., second-largest producer for the year and leading producer in 
the final quarter, and the Bonanza mine, Douglas County, Oreg., 
third largest producer in 1948, were the only important mines in op- 
eration as the year ended; it is doubtful that as many as a half-dozen 
mines altogether were active at that time. 

Production of 14,388 flasks in 1948 was 38 percent below 1947, was 
only 28 percent of the war peak of 51,929 flasks in 1943, and was the 
smallest since 1933; output in the final quarter was at an annual rate 
in excess of only five years in the 98 years covered by production 
records, 1850, 1921, 1922, 1923, and 1926. The greatest drop was 69 
percent in Nevada; Idaho declined 39 percent, California 35 percent, 
and Alaska 21 percent; Oregon recorded the only gain—14 percent. 

The principal producing mines in 1948 were.as follows: 
Alaska—Decoursey Mountain mine. 
California—Napa County, Knoxville mine; San Benito County, Juniper and 

New Idria mines; San Luis Obispo County, La Libertad mine; Sonoma County, 
Mount Jackson (including Great Eastern) mine; Yolo County, Reed mine. 
Idaho—Valley County, Hermes mine. 
Nevada—Humboldt County, Cordero mine. 
Oregon—Douglas County, Bonanza mine. | 

In 1948, those 10 mines produced 98 percent of the total for the 
United States; in 1947, 16 mines supplied 99 percent; in 1946, 18 mines 
produced 98 percent; but in 1942, 34 mines produced only 89 percent. 

Mercury produced in the United States, 1945-48, by States | 

Pro- | Flasks Pro- | Flasks 
Year and State ducing | of 76 Value ! Year and State ducing | of 76 Value ! 

mines |pounds ° mines |pounds 

1945: 1947: 
California..........| 39 | 21, 199 |$2, 859, 533 Alaska.......-..--. i] 127] $10, 635 
Idaho.__.......-..-- 1 627 84, 576 California___..____- 26 | 17,165 | 1, 437, 397 
Nevada......-..---| 12] 4,338| 585, 153 Tdaho__.....-....-- 1| 886 | ” 74,194 
Oregon ____..._---- 6 | 2,500 337, 225 Nevada_.___._--_-- 6} 3,881 324, 995 
Alaska, Arizona, Oregon ___---.----- 3 | 1,185 99, 232 
Arkansas, and —_—— |__| 
Texas_.....----_- 10 | 2,099 | 283, 134 37 | 23, 244 | 1, 946, 453 

68 | 30, 763 | 4, 149, 621 || 1948: , 
SS FE_ E—=—EES |S Alaska___._._._.___ 1 100 7%, 649 

1946: California_...__._.- 13 | 11, 188 855, 770 
Alaska__.._.22:2__- 2 699 68, 670 Idaho_._-__...____-- 1 543 41, 534 
Arizona_....._.-.-- 1 95 9, 333 Nevada.-._-__.__-- 4| 1,206 92, 247 
Arkansas __-__-___- 2 1l 1, 081 Oregon ______._____ 1} 1,351 103, 338 
California._....___- 32 | 17, 782 | 1, 746, 904 |__| —____- 
Idaho_........._.- 1| '868| ” 85,272 20 | 14,388 | 1, 100, 538 
Nevada_.....-___-- 7 | 4,567 448, 662 
Oregon _______.___- 6] 1,326 130, 266 

51 | 25,348 | 2, 490, 188 

1 Value calculated at average price at New York.
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Mercury produced in the United States, 1941-45, by months, and 1946~48, by 
quarters, in flasks of 76 pounds | ae 

Month 1941 | 1942 | 1943 | 1944 | 1045 | 1946 | 1947 | 1948 

January ......--.--.-----.-----------| 3,100 | 3,700] 4,200 4,400 | 2,500 
February...._-._-..----.-----------| 2,900] 3,400] 3,900] 3800] 2700 | 5,0 6,100] 5,300 
March._.....--_.--_----.-----------| 3, 500 4,100 |} 4,600] 3,800} 3,000 
April. .._2--2-2 22-222 -------.-----] 3,500 | 4,200 4,600 ;} 3,700] 3,000 May~- 2222222222222 ----| 3,600] 4,800] 4,200] 3,400 | 37300 2,00 5,700 | 3, 600 June...2- 2222222221] 43000 | 4,900 | 42100] 3/000} 3° 000 | July. 222222222 2] 3)400 | 47001 43300] 2700} 3° 600 
August... 22222222 2222222222-2-2-} 4,100] 4500] 4)500-| 2500 | 3'300 6,50 5,850 1 3, 150 
September--.--_-._-.---.-----------| 4,200] 4,200] 4,500] 2,500 2, 050 
October.....--_-.------.-----------| 4,000 | 4,100} 5,200] 2,700! 1.200 : November_-------_------.-----------| 3,800} 4100] 5;000| 2300| 1/350 6,100 5,550 | 2, 050 
December. ._-_._-...--...------.----| 3,900 | 4,400 | 4,200! 2,500 1, 600 

Total: Preliminary..._.....-..| 44,000 | 51,100 53, 300 | 37,300 | 30,600 | 25, 200 | 23, 200 14, 100 Final.....-------.-.--.-] 44,921 | 50,846 | 51,929 | 37; 688 | 30, 763 | 25,348 | 23,244 | 14’ 388 
Eee 

In recent years (before 1948) the trend in grade of mercury ore 
treated in the United States was upward, against the long-time trend. 
In 1948 the normal downtrend was resumed; and 10.2 pounds of 
mercury were recovered for each ton of ore treated, compared with 12.5 
pounds in 1947, 12.0 in 1946, and 5.1 in 1942. . 

Mercury ore treated and mercury produced therefrom in the United States, 
1927—48 ! 

[That material from old dumps which is not separable is included with ore] 
ee LL LCT CTC ACCS PEC eg es anenersrennemieatthona 

Mercury produced Mercury produced 
: treated treated Year reate Year reate 

(short Pounds (short . tons) eo ot per ton tons) jilasks ot Pound | of ore 76 pounds] per ton 

1927.22.22 99, 969 10, 711 8.1 ]} 1938._..-._....-_._-__] 199, 954 17, 816 6.8 : 1928....--.-.-.-.-..] 142,131 14, 841 7.9 |] 19389... 2} 191, 892 18, 505 7.3 1929._......____....] 248,314 19, 461 6.0 |} 1940__...._.._.._..__] 449, 940 37, 264 6.3 
1930.._-..._-...-....| 288, 503 18, 719 4,9 || 1941__._-._..__-_- | 652, 141 43, 873 5.1 
1931_...........-.-.| 260, 471 22, 625 6.6 || 1942_____.._..-.-._-] 733, 360 49, 066 5.1 
1932_....-.-.-.-----| 108, 118 11, 770 8.3 |{ 1943... 0.2. |) 618, 111 50, 761 6.3 1933_......-...-.--.|' 78, 089 8, 381 8.2 || 1944.___..__._..___._.| 300, 385 37, 333 9.4 1934.20 TTT} 4963981 | 137.778 8.2 || 1945...._....-...-...| 209,009 | 99/754 10.8 1935_-_..-.--......-.] 135,100 15, 280 8.6 |} 1946._........-.._.__] 157, 469 24, 929 12.0 1936. ....---...--...] 141, 962 14, 007 7.5 || 1947... | 2 189, 311 22, 823 12.5 1937..___.....-.-.--| 186,578 | 16,316 6.6 || 1948.77 7777| 103/220 | 13° gor 10.2 

te Excludes mercury produced from placer operations and from clean-up activity at furnaces and other plants. 
2 Corrected figure. 

In addition to mercury produced at the mines in 1948, at least 2,170 
flasks were reported as produced from battery plates, scrap, and calomel, 
compared with 3,500 in 1947. Additional unreported quantities are 
believed to have been recovered. 

. REVIEW BY STATES 
Alaska.—The Decoursey Mountain mine, 24 miles from Crooked 

Creek, was the only producer of mercury in Alaska in 1948 asin 1947. 
A total of 50 tons of ore was treated in two D retorts, and 100 flasks 
of metal were recovered. About 450 feet of development drift were 
driven, with low-grade showings along most of the distance. Backs 
of 140 to 190 feet, all unmined, exist above this development drift.
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A report ? on the Rainy Creek mercury prospect, which lies at the 
western base of the Kilbuck Mountains, about 80 miles southeast of 
Bethel, in southwestern Alaska, was published in 1948. According 
to Rutledge the deposits are believed to have been discovered between 

| 1910-20. Production of mercury from the area has been solely from 
cinnabar concentrates recovered as a result of gold placer operations. 
About 2,000 pounds of high-grade concentrate were said to have been 
shipped. 

California.—The 35-percent drop in output of mercury was slightly 
smaller than the average decline for the United States, and California 
bettered its position as the leading mercury-producing State by a 
substantial margin, supplying 78 percent of the country’s total com- 
pared with 74 percent in 1947. Asin 1947, eight counties contributed 
to California output—Del Norte, Lake, Napa, San Benito, San Luis 
Obispo, Santa Clara, Sonoma, and Yolo. San Benito County and the 
New Idria mine were again leading mercury-producing county and 

_ leading mercury-producing mine, respectively, in the United States. | 
The New Idria mine likewise was preeminent in the entire Western 
Hemisphere. This property closed at the end of the year, the shut- 
down having been threatened for several months. 

Shults Bros. produced 5 flasks of mercury near Crescent City in a 
newly installed 30-ton Lacy rotary furnace. The plant, which uses 
oil for fuel, was completed in August and replaced a wood-burning | 
retort at the property. | | 

A small quantity of mercury was produced from clean-up operations 
at two properties in Lake County. : 

__ Mercury was produced in a furnace at the Knoxville mine, Napa 
County, by lessees. 

_ The New Idria, Juniper, and Aurora mines produced in San Benito 
County, the first in furnaces and the last two in retorts. The New 
Idria mine, again the largest producer in the Western Hemisphere, has 
four Gould rotary furnaces. Production was from newly mined ore 
and dumps. The property was closed at the year end, but by the | 
end of the first quarter the company announced that it was withdraw- 
ing from the market because of the price-cost relationship and that the 
mine was being prepared for a shut-down. 

Production of mercury at the La Libertad and Buena Vista (Ma- 
honey) mines, San Luis Obispo County, was in furnaces. The 
Moapa Mining Co. operated the former property. 

The Almaden Dumps were drawn on for Santa Clara County’s 
relatively small output. 

At the end of 1948 two substantial producers continued in operation. 
These were the Mount Jackson (including Great Eastern) mine, of the 
Sonoma Quicksilver Mines, Inc., Sonoma County, and the Bonanza 
mine, of the Bonanza Mines, Inc., Douglas County, Oreg. The 
Mount Jackson mime was the second largest mercury producer in. 
1948 and stood first in the final quarter of the year. Ore is treated 
in a Gould rotary furnace. No other property in Sonoma County 
reported production in 1948, but H. G. Walker announced that an ex- 
tension of the drainage tunnel for the Riley Contact (Old Contact) 

4 Rutledge, F. A., Investigation of the Rainy Creek Mercury Prospect, Bethel District, Kuskokwim 
Region, Southwestern Alaska: Bureau of Mines Rept. of Investigations 4361, 1948, 7 pp.
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and Socrates mines was planned, with operation of the mines in pros- . 
pect. <A 50- by 4-foot rotary furnace is on the Contact property. 
Clean-up operations at the Reed mine yielded the mercury credited 

to Yolo County. 
-Idaho.—The Hermes mine of Bonanza Mines, Inc., Yellow Pine 

district, Valley County, was again the only producer of mercury in 
the State. Owing to the low price for mercury, the property was 
closed on July 16; but the mine, nonetheless, became the fifth largest 
producer in the United States for the year as a whole compared with 
sixth in 1947. 
Nevada.—The sharpest drop in output among mercury-producing 

States occurred in Nevada in 1948; the decline was 69 percent. Clos- 
ing of the Cordero mine, third largest producer in the United States in 
1947, during the first quarter of 1948 accounted very largely for the 
poor showing for the State Three counties—Esmeralda, Humboldt, 
and Pershing—shared in production for the State in 1948. 
_W. F. Dunnigan produced mercury in retorts at the Red Rock 
mine, Fish Lake Valley district, Esmeralda County, in 1948. He 

~ was the only producer in the county as in 1947. 
The Cordero mine of the Cordero Mining Co., Opalite district, 

Humboldt County, was the second-largest producer of mercury in 
the United States in the first quarter of 1948, as in the preceding 
quarter; it was nonproductive in the final three quarters of 1948, 
ranking, nonetheless, as the fourth largest producer in the country 
for the year as a whole. <A total of 1,155 flasks of mercury was 
produced from 5,771 tons of ore, indicating a tenor of ore of 0.76 
percent recovered mercury. The ore was treated in the 80-ton 
Nichols-Herreshoff furnace at the mine. Early in 1949 the company 
stated: | | | 

| We have been maintaining a small maintenance crew to prevent complete loss 
of the underground workings but we cannot continue this‘expense for long without | 

| some evidence that it will again be profitable to produce mercury in the United 
ates. 

A small output came from another property in Humboldt County. 
A small production came from a property in Pershing County in 

1948. 
Oregon.—Contrary to the trend in all other mercury-producing 

States, Oregon produced 14 percent more mercury in 1948 than in 
1947. The Bonanza mine of Bonanza Mines, Inc., Sutherlin district, 
Douglas County, is the only property known to have produced in 
1948 and, consequently, is entirely responsible for the gain. Output 
of 1,351 flasks of mercury, from treatment of 8,119 tons of ore in a 
Gould rotary furnace, indicated a tenor of 0.63 percent recovered. 

. mercury. Bonanza ranked third among mercury-producing prop- 
erties in 1948 and was one of only two large mines operating at the 
year end. 

The Amity Mining Co., operator of the Amity mine, Ochoco 
district, Crook County, reported completion during the year of a 
25-ton Nichols-Herreshoff furnace but no production of mercury.
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CONSUMPTION AND USES 

| Consumption of mercury increased 30 percent in 1948 to a record 
high peacetime rate; in only three war years—1942, 1943, and 1945— 
was use of the metal greater. Features of the mercury market were 
the construction late in 1947 and early in 1948 of two chlorine and 
caustic soda plants and the withdrawal from supplies of large quanti- 
ties of metal for these plants during the second quarter of 1948. The 
mercury for these installations—at Syracuse, N. Y., and Wyandotte, 
Mich.—is covered by “Other”’ in the tabulation that follows. During 
1948 mercury was accumulated for use in three boiler plants under 
construction at Portsmouth, N. H., Pittsfield, Mass., and Hartford, 
Conn. (a replacement plant). The accumulated mercury for the two 
new plants will remain a part of industry inventories until the latter 
part of 1949. Much of the metal for the Hartford plant was reclaimed 
from the earlier plant at that location. The part of the metal that 
was reclaimed will not be considered as consumption in the records for 
1949 to avoid duplication. This Hartford plant was put into opera- 
tion in January 1949. Other than the new chlorine and caustic soda 
plants, the greatest expansion in use of mercury in 1948 was for agri- 

: cultural purposes: The rise of 25 percent in 1948 followed a gain of 
79 percent in 1947. The new mercury cell failed to require antici- | 
pated expanded quantities of metal, and the total for electrical 
manufactures, which includes the new cell, declined 4 percent com- 
pared with 1947. Makers of the mercury cell continued their efforts 
to perfect manufacturing techniques, to develop improved structures, 
and to reduce costs. As stated in previous reports of this series, a | 
low price for mercury is claimed to be essential if the cell is to establish 
and maintain a place as one of the important uses of mercury. 

The Hartford installation, in the South Meadow Station of the 
Hartford Electric Light Co., is the first mercury-unit power-plant 
equipment placed in operation since before World War II. Designed 
and supplied by the General Electric Co., the equipment uses mercury 
vapor at 113 pounds per square inch gage at 945° F’. to drive a mercury 
turbine at 720 r. p.m. The unit generates 15,000 kw. while also 

_ supplying about 200,000 pounds of steam per hour at 400 p.s.i.g. at 
700° F. to drive existing steam turbines. The system combines the 
mercury-vapor cycle and a steam cycle into a binary system for 
producing power from fuel with greater thermal economy than is 
possible with the steam cycle alone. The mercury-steam cycle con- 
sists of a mercury boiler, in which liquid mercury is vaporized at a 

- comparatively low pressure; a mercury turbine, powered by the vapor- 
ized mercury; a generator, driven by the mercury turbine; and a 
mercury-condenser boiler, where the heat given up by the condensing 
mercury is used to convert water to steam, which is used to drive the 
existing steam turbines. The new installation replaces a smaller unit 
that had been in service 20 years, the first large mercury unit installed 
in this country. 

A new organic mercury compound, a combination of phenyl mer- 
cury chloride and acetate in a completely soluble dry, powdered form, 
suggested for insecticidal and fungicidal uses, is said * to be stable, to 

3 Oil, Paint & Drug Reporter, vol. 155, No. 8 Feb. 21, 1949, p. 56. 

883326—50——51
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Mercury consumed in the United States, 1947-48, in flasks of 76 pounds 

Use 1947 | 1948 Use 1947 | 1948 

Pharmaceuticals................-.| 3, 047 3, 382 || Electrical apparatus._..........._| 16, 763 | 16, 47° 
Dental preparations.__...._--._-- 785 994 || Industrial and control instru- 
Fulminate for munitions and | . ments._._...---.----.----___..-] 15, 394 | 15, 658. 

blasting caps.._...----.-_-_-.-- 523 441 |) Amalgamation. __...-..--____22+- 138 143 
Agriculture...._..........-...-_--.| 5,617 7,048 |} General laboratory_..-.-.-...___- 333 442 
Antifouling paint...--_--.-.-.----| 760 996 || Redistilled_......-----.----.-..-.| 14,689 | 16,499 
Electrolytic preparation of chlo- Other._..-.-------.-----.........| 1,761 | 10,116 

. rine and caustic soda__--.-_---- 693 806 —_——_ | 
Catalysts.......-......-..----.---} 8,078 | 8, 262 | 35, 581 | 46, 253 

1 A partial break-down of the “‘redistilled’”’ classification showed 52 percent was for instruments, 10 per- 
cent for dental preparations, and 22 percent for electrical apparatus in 1947 and 53, 16 and 16 perceit, re- 
spectively, in 1948. 

Mercury consumed in the United States, 1941-45, by months, and 1946-43, by 
| quarters, in flasks of 76 pounds 

Month 1941 | 1942 | 1943 | 1944.| 1945 | 1946 | 1947 | 1948 

January....-.--.--------------------| 2,900 | 3,800} 4,500] 3,400] 5,200 an 
February...-.-------------.---------| 4,700 | 3,000 | 4,700 | 3,700 | 5,100 6,30 9,000 | 10,000 
March....--------------.----------.| 4,000 | 3,500 | 4,900 | 3.600 | 6,100 
April........--.---------------------| 3,200 | 3,600 | 5,500 | 3,200 | 7,500 
May..-..-.------------------------| 3,500 | 43200 | 5,600 | 3,100 | 8,900 Is, 100 | 8,500 |. 15,700. | 
June..----------.---.--.-------.-.--| 3300 | 3,700 | 4,700 | 3,400 | 8,500 oo 
July.._..----.-----------------------}| 3,300 | 3,200 | 4,700 | 3,000 | 6,690 a 
August..--.-------..----------------| 3,600} 3,700 | 4,900} 3,900] 5,300 | 7,400 7,700 | 9, 400' 
September. _.....---.-..---.---.-.-] 3,700 | 4,100 | 4,100 | 3,900 | 3,100 fos. 
October...-..----------------------_| 4,800 | 6,200 | 3,800 | 3,900] 3,100 _ | 
November_.....---------,-----------| 3,900 | 6,200 | 33900] 3,900} 23500 |$ 8,900 | 9,900 | 10,300 
December ....-....--.--.-.---.------| 3,900 | 4,500 8,200 | 3,900 | 2,000 

. Total: Preliminary. ......-.... 63, 900 | 31,200 | 35,100 | 45, 400 
| Pina 22777777777] }44,800 | 49, 700 | 54, 500 | 42, 900 (62, 429 31, 552 | 35,581 | 46, 253 

be amenable to indefinite storage, to be easy to handle, and to be un- 
affected by climatic conditions. | 

A new type of mercury manometer which, according to report,* can 
operate at 1,500 pounds per square inch working pressure and is avail- 
able in ranges of 10-400 inches of water. It is built for use on indi- 
cating, recording, or controlling instruments. Two manometers can 
be mounted on a single case for recording two flows or ratio flow 
control. . 

A new method of transforming bluish-white mercury light into a 
warmer color without sacrificing high efficiency was recently dis- 
closed. It was predicted that the lamp would expand the use of 
high-intensity mercury lighting, since in most places warmer colors 
of light are desirable. Lighting television and movie studios and 
general lighting of certain factories, sports areas, and other places 
were given as prospective uses. 

A number of other articles regarding the use of mercury in lamps 
were published ® during the year, some of which are listed. 

According to a recent report,’ the Monsanto Chemical Co. made a 

4 Chemical Industries, vol. 63, No. 6, December 1948, p. 998. 
5 American Metal Market, vol. 55, No. 237, Dec. 11, 1948, p. 3. 
6 Beggs, E. W., Applications of Mercury-Vapor Lamps: Westinghouse Eng., vol. 8, March 1948, pp. 52-56. 
Rowten, D. W., Evolution of Mercury Vapor Street Lighting: Wluminating Eng., vol. 43, March 1948, 

pp. 290-313. New Lamps Reduce Costs: Elec. World, vol. 129, Apr. 10, 1948, pp. 112-113. 
Carlson, F. E., New Developments in Mercury Lamps for Studio Lighting: Jour. Soc. Mot. Pic. Eng., 

vol. 50, February 1948, pp. 122-138. 
7 Oil, Paint & Drug Reporter, vol. 154, No. 15, Oct. 11, 1948, p. 45,
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tentative arrangement with an Italian company for the use and sale 

of the De Nora mercury cell for the manufacture of chlorine, caustic 
soda, and hydrogen. Oo 

A discussion of diaphragm and mercury cells was recently published.* 

| STOCKS , 

Industry inventories of mercury expanded sharply in 1948. Much 
of the gain was caused by accumulation of metal for use in new mer- 
cury boiler plants, and the anticipated completion of these plants— 
one in January and two in the latter part of 1949—will cause a note- 
worthy reduction in the stocks. Data on mercury held in the Gov- 

ernment strategic stock pile are confidential; consequently, such 
stocks are not covered by the accompanying table. | 

Stocks of mercury in hands of producers, consumers and dealers, and Office of 
Metals Reserve, 1944-48, in flasks of 76 pounds 

ee 
. : Consumers Office of 

End of year Producers ! and Metals Total 
| dealers Reserve 

1944 2, 714 : _ 86, 900 
1945... 22. .2sess ss seeee-seeeeeeeenene eee 3, 243 17, 000 63, 638 83, 900 | 

71 2, 599 16, 400 20, 884 39, 900 
1947... -- nee eee eee 3, 084 16,200 |.....-.-.----- 19, 284 
1948... .....--...s--22-neeeeeeeeeeeee eee 5, 165 25,000 |-------------- 30, 165 

1 Operators that account for roughly 95 percent of output. 

: PRICES | | 

The downtrend in mercury quotations generally in progress since 
March 1945 continued through May, when the monthly average was 

$74.16 a flask, or the lowest in almost 10 years. Gradual strength- 
ening took place after May and continued until the latter part of . 

December, when the Spanish-Italian cartel boosted its price $14 a 

flask and the New York quotation was raised similarly. In the final _ 

week of the year, the domestic quotation was $90—-93 a flask, or 

about the level that prevailed in November 1946. The cartel price 
advance came at a time when the domestic mining industry virtually 
had collapsed. More than one market commentator remarked that 

evidently the amount of the price rise was what the market was ex- 

pected to bear without reviving the United States mining industry. 
The report of this series for 1947 pointed out that the downtrend 

in mercury prices was in contrast to price movements in general. 

The average price for mercury in 1948 was the lowest since 1938. 

The Bureau of Labor Statistics index price for all commodities, 
meanwhile, including many items affecting cost of producing mer- 

cury, has more than doubled, causing the $76.49 average price for 

1948 to represent closer to $38 in terms of prewar purchasing power. 
Early in 1948, S. H. Williston, vice president of the Cordero Mining 

Co., in commenting on the unfavorable price-cost relationship before 

8 Industrial and Engineering Chemistry, Modern Production of Chlorine and Caustic Soda, A stafi- 
industry collaborative report: Vol. 40, No. 11, Nov. 1948, pp. 2002-2010.
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the National Resources Subcommittee of the Senate Interior and 
Insular Affairs Committee, Denver, Colo., February 3, 1948, stated: 

* * * It is quite safe to say that the industry as a whole is losing money. It is equally safe to say that no individual mine could show a profit if it were to carry on anything approaching normal exploration and development work. It is my opinion, although I cannot be certain, that no mercury mine in operation in the United States today is making a profit. * * * 

_ There is a tariff on mercury of 25 cents a pound, or $19 a flask of 
76 pounds. Normally, therefore, there is a price differential favoring 
the New York market as compared with foreign markets. During 
World War II, however, the differential almost invariably favored 
foreign markets. In December 1946 a small excess of New York 
over London was resumed; and since May 1947 the Idifferential in 

7 favor of the New York market has been similar to the prewar years, 
at no time, however, amounting to the full tariff. 

Average monthly prices per flask (76 pounds) of mercury at New York and 
London, and excess of New York price over London price, 1946—48 $e ee VS 

1946 1947 1948 

Excess Excess Excess Month 
" . | New | Lon- of New New | Lon- ONew New | Lon- New York! ] don 2 over York 1; don 2 over York! | don 2 over 

London London London 

January. --..---...--./$104. 81 |$126.06 | 3 $21.25 | $88.00 | $83.61} $4.39 | $78.31 | $64.49 | $13. 99 February.._-......-.-| 102.73 | 126.06 | 323.33 | 86.86 | 83.57 3.29 | 76.41 | 64.50 11.91 March.____.___-......] 103.92 | 126.06 | 322.14 | 86.85 | 83.57 3.28 | 76.00 | 64.50 11. 50 April. -__-..-..-.--.-.| 102.46 | 126.05 | 393.50] 85.77 | 83.57 2.20] 75.46 | 64.50 10. 96 May.._-----..----.---] 101.00 | 126.04 | 325.04 | 24.46| 77.81 6.65 | 74.16 | 63.69 10. 47 June..-.---------.----} 99.40 | 126.05 | 326.65 | 84.00! 69.17} 14.83] 76001 60.47 15. 53 July..----------------] 98.31 | 126.05 | 327.74] 84.00] 69.17| 14.83 | 75.42] 60.47 14, 95 August...-------.----| 97.56 | 126.05 | 328.49 | 84.00] 67.28] 16.72] 75.001 60.47 14. 53 September._..........} 96.00 | 126.04 | 330.04] 81.64] 6448] 17.161 75.041 60.47 14. 57 October......-.-..-.--| 95.19 | 126.00 | 330.81 | 80.69] 64.50] 16.19] 76.00 | 60.47 15. 53 November_.......-.--| 89.39 | 100.57 | 311.18 | 79.64] 64.49] 15.15] 77,91 | 60.47 17. 44 December_-....--..--| 88.12 | 83.61 4.51 | 79.00 | 64.50 14.50 | 82.15} 63.75 18. 40 
Average.-.-....| 98.24 | 120.39 | 322.15] 83.74] 73.02/ 10.72| 76.49| 62.35 14,14 

1 Engineering and Mining Journal, New York. 
2 Mining Journal (London) prices in terms of pounds sterling are converted to American dollars by using average rates of exchange recorded by Federal Reserve Board. 
3 London excess. 

. 

The British quotation was £16 Os. 0d. from the latter part of August 
1947 through the third week in May 1948, falling thereafter to £15 0s. 0d. and remaining at that level until the last days of December, 
when it was raised to £18 5s. Od. 

The year-end price mark-up of the cartel was $14 a flask to $70 
a flask ex European ports, or about $72.50 in bond in the United 
States. With the $19 tariff the quoted price was equivalent to 
about $91.50. 

FOREIGN TRADE ° 

Imports.—Receipts of mercury for consumption in the United 
States in 1948 were almost 2% times those in 1947 and were slightly 
more than 3} times the average annual entries in the 10-year period 
1930-39 ; in only three earlier years (1945, 1943, and 1942) had imports 

® Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U 8S. Department of Commerce.
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been larger. Much more metal was received from abroad in 1948 
than was required to supplement: the reduced domestic production 
in filling consumption (which was substantially above prewar rates), 
resulting in augmented inventories. This situation indicates that 
need for United States currency in foreign countries was a greater 
motive in the expanded shipments of metal to the United States than 
United States demand for mercury. | | 

General imports, which are a better measure of metal actually 
arriving in the country in a given period than imports for consumption, 
amounted to 41,732 flasks in 1948, or more than four times the 10,228 
flasks received in 1947. Of the 1948 imports (comparisons with 1947 
in parentheses), 27,114 (2,161) flasks came from Spain, 4,994 (1,516) 
from Italy, 4,063 (1,824) from Mexico, 3,746 (8,107) from Japan, 
1,691 (1,500) from Yugoslavia, 75 (none) from Sweden, 49 (none) 
from the United Kingdom, and none (120) from Chile. Doubtless 
the quantities credited to Sweden and the United Kingdom are 
reexports. | 

Of “imports for consumption” —31,951 (13,008) flasks—which in- 
clude imports for immediate consumption plus withdrawals from 
warehouse for consumption, 19,384 (3,498) were from Spain, 3,947 

(2,900) from Italy, 3,675 (3,107) from Japan, 3,489 (1,783) from 
Mexico, 1,256 (1,400) from Yugoslavia, 200 (none) from Czecho- 

: slovakia, none (270) from Chile, and none (50) from Canada. 

Mercury imported for consumption in the United States, 1944-48 

[U. 8. Department of Commerce] 

1944 1945 1946 

Country a 

Pounds Value Pounds , Value Pounds | Value 

Canada. _-----2.----------------| 118,906 | $887,177 am $937, 175 i $6 
Chile. __-.------.--------------- 74, 627 152, 309 36, 285 55, 995 28, 064 27, 978 

Czechoslovakia _..--------------|------------|------------]------------|------------ |------------[--- eee 

Honduras-----------------------|------------]------------ 1, 748 3,621 |_..---------|---------- 
Ttaly ene ITT pete 382,880 | 325, 274 
Japan....-----------------------|------------|------------|------------|--2--2---7-- |----225-25757/-773257 253 

Mexico. __.-...-_---------------| 1, 288, 548 | 2, 012, 873 824,789 | 1,307, 402 407, 334 378, 235 

Peru_...---------------------+-- 3,944 9, 397 11, 628 19,570 |..----------|---------- 
Spai... nso veecceececeeewe|eeeeeeeee---|-oee-eeee--] 4,209,720 | 7,386,167 | 237,676 | 201, 783 
Yugoslavia_..-------.----------|------------|------------]------------|------------ |---------2-- enn c ocr 

Total: = = 2,511, 756 | 5, 214,890 | 9,009,930 | 1, 055, 956 933, 276 

Flasks..-....---------- 19, 553 |-.---------- 68,617 |.-.--------- 13, 894 |.--------- : 

| 1947 1948 
Country | 

Pounds Value Pounds Value 

Canada...-.------------------------------------------- 1 3, 801 $2, 783 2 $4 

Chile... ---sesseeeeneeneeseeneesneeeeeneeeeeeee--| 20, 536 17, 504 |.....---.---|------------ 
Czechoslovakia._...--.---------------------------------|------------|------------ 15, 212 9, 920 
Honduras. -..------------------------------------------ |------------ |------------ |---- ---- 2 = | --- eee 

Italy._....--------------------------------------------- 220, 352 180, 336 299, 983 205, 735 

Japan.....------ sess secswesceeeeseeess-s------------| 236,161 | 251,899 | 279, 326 175, 460 
Mexic0.-----------0n-norn eros 135, 521 103, 015 265, 140 179, 266 

er. .....-------- +--+ nn nn nn nn nn enn ne nn en fe enn eee ne ene ee ee fen eee crc proc rsre 

Spain... soso seccceescceeceeeeeceeesee---------{ 268,843 | 201, 766 | 1, 473, 137 931, 201 
Yugoslavia-.-.--.--------------------------------------- 106, 400 71, 400 95, 448 65, 273 

Total: Pounds__.---...-..-----.---------------------| 1 988, 614 828, 703 | 2, 428, 248 1, 566, 859 

Flasks. _...----------------+------------------- 1 13, 008 |------------ 31,951 }------------ 

a 
1 Revised figure.
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Imports of mercury compounds generally are insignificant; none 
was reported in 1948. . | : | | 

_ Exports.—Of the exports of 786 flasks (884 in 1947), 259 (28) went 
to Austria, 230 (92) to Canada, 81 (25) to Venezuela, 32 (less’than 4) 
to Belgian Congo, 31 (31) to Colombia, 28 (53) to Brazil, 17 (10) to 
Cuba, 15 (none) to Korea, and the remainder in smaller quantities to 
22 other countries. 

Mercury exported from the United States, 1944-48 ~ 

[U. S. Department of Commerce] . | 
eee 

Year Pounds 6 ot Value | Year Pounds 6 Value 

1944..........| 57,007 750 | $123,481 || 1947.-_-..........| 67,148 884} $90, 659 1945___...-....--|  -78, 877 1, 038 121, 713 || 1948---.--.-_....- 59, 713 786 121, 420 1946__.-----7_7"] 68 932 907 | 113, 817 — 
ee 

| ___Reexports amounted to 921 flasks in 1948 (a drop from 3,095 in 
1947) and were destined chiefly as follows: 416 (1,405) to Canada, 349 
(71) to Brazil, 45 (22) to Curacao, 33 (51) to Belgium, 27 (31) to 
Colombia, and 19 (12) to Saudi Arabia; the remainder went to seven 
other countries. | | | 

WORLD REVIEW , 

Available data for 1948 indicate that production declined markedly 
in that year owing to lower outputs in all leading mercury~-producing 
areas. Despite the fact that less metal was produced, more mercury 
than needed was available owing to large stocks on hand at the 
beginning of the year. _ 

| Germany.—One of the chief world consumers before the end of 
World War IT, Germany not only ceased to purchase after the war but 
added some metal on hand to world markets. According to the Metal 
Bulletin of January 21, 1949, the first Spanish delivery to Germany, 
amounting to 150 metric tons (nearly 4,400 flasks), had just left 
Barcelona. The delivery was being made, it was stated, under the 
trade agreement, concluded recently, between Spain and Western 
Germany. 

Italy.—Unsatisfactory conditions for the sale of Italian mercury 
caused the Italian Government to take steps aimed at alleviating the 
problem.” The reports stated that the Treasury duty of 500 lire per 
flask on quicksilver and of 13 lire per kilogram on ore, to which levels 
it was reduced in July 1947, had been abolished. The Government 
was said to have promised to represent fully the industry’s interests 
within existing trade agreements, as well as at all forthcoming foreign 
trade negotiations. Efforts were made to obtain credits for the mines 
and more favorable treatment as regards taxes and transportation fees. 

Production in Italy was reduced sharply as the year progressed. 
Spain.—The history of the Almaden mine was summarized recent- 

ly." The author said that, after more than 20 centuries of exploitation, 

% Metal Bulletin (London), No. 3313, Aug. 6, 1948, p. 17. Mining Journal (London), Italian Mercury Crisis: Vol. 231, No. 5903, Oct. 9, 1948, p. 740. ; ; 
1948 once, Evan, Almaden, World’s Greatest Mercury Mine: Min. and Met., vol. 29, No. 493, January
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World production of mercury, 1941-48, by countries, in flasks of 34.5 kilograms 
| (76 pounds) ! 

[Compiled by B. B. Mitchell] 

ee 
Country ! 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Algeria.......-----------------------| 147 121 146 165 326 340 348 377 
Australia: 

New South Wales....-.--------- 1 QQ) |i i tee}. -]--------|--------|  @ 
Queensland......---------------- 34 15|. 15 12 3 {---_--.-| ©@ (2) 

Austria.....----- | @ | ® | O | O | OF © | ® | @ 
Bolivia (exports) .-.--.--------------|--------]-------- 51 2 3 j--------| @ (3) 
Canada_........---.-----------------| 7, 057 | 13, 630 | 22,240 | 9,682 |...-.--_|----..--]--------|-------- 
Chile........---.--------------------| 1,305 | 2,256} 2,563] 1,181 862 827 445 359 
China._...--------------------------] 2,756 | 4,293] 3,133 | 3,510 | 1,828] 1,189 290 290 
Czechoslovakia.........-------------|  @ (3) (8) (3) (3) (2) 5 768 800 
‘Germany.-.2--...-.--..----------.--] 899 493 |6 73, 480 |6 73,480 | (2) |-.------] @ (3) 
Italy.....-.-------------------------| 94,161 | 75, 921 | 58, 004 | 28,704 | 25,410 | 50,822 | 53,984 | 39, 000 
Japan 8__._--------------------------|_ 4,323 | 5,197 | 6,706} 7,096 | 3,139 | 1,361] 1,619 | 1,526 
Mexico..._...-----------------------| 23, 187 | 32,443 | 28,321 | 26,063 | 16,443 | 11,661 | 9,700 | 4,786 
New Zealand.._..-...-..------------- 73 150 93 90 30 |..-.---.]--------| © 
Peru___.-.--------------------------|--------] 148 326 152 209| - 5 |-....---|---.---- 
Rumania.........-------------------|-------- 21 176 (3) (3) () (3) (3) 
Southern Rhodesia.-..-------------- 2 3 (2) j_-------]| (@) — [--------|--------}-------- 
Spain.....-.-.-.---------------------| 86,473 | 72,288 | 47,756 | 34,349 | 40,694 | 41,801 | 55,608 | (3) 
Sweden.......-..-..----------------- 59 13 os ee 21 1 j__.-----|--------] @ 
Tunisia_........---..---------------- 88 3 (2) [iil lf ee ---_f--------f--------|  @) 
Turkey 9.........-------------------] 354 271 186 97 158 |_._____- 98 | (3) 
Union of South Africa....----------- 204 579 | 1,189] 1,192 852 764 |._....--|-------- 

; United States.....------------------| 44, 921 | 50,846 | 51,929 | 37,688 | 30,763 | 25,348 | 23,244 | 14,388 
Yugoslavia ___.........-..---_.-___]_-------|--------|--------|--------}--------]| © (3) (®) 

Total ?.....-.-..--------------|275, 000 |265, 000 |236, 000 |163, 000 |131, 000 |144, 000 |164, 000 | 120, 000 
i a 

1 Mercury is also produced in Korea (Chosen) and U. 8. S. R., but production data are not available; 
estimates by senior author of chapter included in the total. 

2 Less than 1 flask. 
_ 3 Data not yet available; estimates by senior author of chapter included in the total. 

4 Included with Germany. 
§ Byproduct of pyrites production in Slovakia only. 
6 Includes Austria. 
7 Estimate. 
8 Preliminary. 
® Data revised in some instances to represent production rather than shipments. 
10 Output of Idria mine included with Italy through 1945. 

intensive throughout the last 4, ore from Almaden is about five times 
as rich as that of its closest competitor. Over 228,000 tons of metal, 
not allowing for production of the Romans, Visigoths, and Moors, ises- 
timated to have been produced. Ore occurrence and reserves were 
described as follows: 

_ * * * The ore-bearing veins are three; the principal and most productive | 
is the San Pedro-San Diego, seven to nine meters wide; the San Francisco, four 
meters; and the San Nicolas, three meters, where seen on the lower levels. They 
are separated by ten to twenty meters of barren slate. The strike is west northwest 
and the dip ranges from vertical to 70° N. Vein material is massive recemented 
quartzite breccia. 

Silicification and movement along the fault preceded and accompanied deposi- 
tion of ore, which followed the fresh fracture planes and penetrated the less silicified 
sandstones in their process of becoming quartzites. Rich zones of one to three 
meters’ width, of a deep red hue, occur in mid-vein, tapering in values toward the 

walls. Mining activity, and apparently the richer mineral, is confined to a zone 
between two cross faults, of which the easterly one is well defined, with a twenty- 
meter horizontal throw. The west fault is irregular, echeloned, and in places is 

rather a sharp bend in the vein. Both are pre-mineral. This zone was about 200 
m long at the surface, but extended to 300 m at 200-m depth, and is only 110 m 

long on the fourteenth, or lowest working level, 400 m below the shaft collar. 
The great stopes of the middle levels are caved and inaccessible. Records show 

that ore hoisted was 20 to 25 percent grade, which must have entailed sorting in 

the stopes. Itis likely, therefore, that these stope fills contain a great deal of now 

valuable ore. From the twelfth down to the fourteenth levels, a distance of 50 m,
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there is notable diminution of grade and vein width and the three veins converge. | 
It appears probable that the oreshoot will bottom 50 m or so below the fourteenth 
level. The ore mineral is invariably cinnabar, rather coarsely crystalline, with 
free mercury in the richer ores oozing out and forming pools in the stopes. Pyrite. 
calcite, sericite, and barite are also found. 

In 1945, the visible proved reserves were enough for twenty years’ operation at 
the current rate. Recent exploration beyond the end faults has disclosed consider- 
able ore. During the Fuggar lease, shallow workings extended some 6000 m beyond 
the east fault, in the fracture zone; so it is likely that a great deal of ore will be 
found adjoining these old workings beyond these faults. Inthe process of extract- 
ing it, the old stope fills may also be drawn. 

At Almadenejos, 11 km east of the mine, on the strike, an eight-meter vein is 
being explored with promising results. At Las Minetas, eighteen kilometers east — 
of Almaden, is an old working with ruins of Bustamante furnaces, also on the 
strike. The Almaden reserve extends over a circle of 25 km radius with the San 
Teodoro shaft as a center. The mine is by no means depleted except as regards the 
fabulously rich ores once worked. On the other hand, statements that there are 
millions of tons are likewise inaccurate. The program of systematic exploration 
and development of new ore, recently undertaken by the Council, is definitely to 
assure a future ore supply. * * #* 

United Kingdom.—Foreign trade data for the United Kingdom for 
1947 indicated that consumption of mercury was returning to prewar . 
levels, and figures for 1948 marked continuation of the 1947 condition. 
Imports of mercury were 30,627 flasks in 1948 compared with 25,665 
flasks in 1947, reexports were 7,146 and 2,276 flasks, respectively, and 
net imports (a measure of consumption) were 23,481 and 23,389, 
flasks, respectively. 

The British quotation was £16 0s. 0d. from the latter part of August 
1947 through the third week in May 1948, falling thereafter to £15 0s. 
Od. It remained at the lower level until the last days in December, 
when it was raised to £18 5s. Od. : 

The Belfast, Ireland, mercury battery plant of P. R. Mallory & Co., 
Inc., was said to have made progress during 1948.



Mica 
| By JOSEPH C. ARUNDALE anp E. M. TUCKER 

GENERAL SUMMARY 

OMESTIC production of sheet mica continued to decline dur- | 
D ing 1948. The output of ground mica again reached a new 

record volume, and there was a shortage of high-grade scrap. 
The consumption of sheet, punch, film, and splittings declined. Re- 
ports were current of the development of several materials which are 
alternates or substitutes for mica in some uses. The synthesis of a 
fluorine-phlogopite type of mica advanced to the pilot-plant stage of 
production in a coordinated research program, and investigation of 
the commercial possibilities continued. 

A cooperative investigation of mica deposits in South Carolina 
was conducted by the State Research, Planning and Development 
Board and the Tennessee Valley Authority.!. Reports on mica deposits 
in Georgia ? and North Carolina? and a report on methods for recov- 
ering scrap mica * were published during the year. . 

Import duties on mica and certain mica products were reduced as 
a result of the General Agreement on Tariffs and Trade at Geneva. 

A mica-splitting machine was described by the National Bureau of 
Standards. 

Important new mica deposits in the Northern Territory of Australia 
were described. 

DOMESTIC PRODUCTION | | 

Sheet Mica.—The production of sheet and punch mica in the United | 
States continued to decline in 1948, and a total of only 270,042 pounds 
was reported for the year. Of this total, North Carolina produced 
257,926 pounds. In compiling the statistics on domestic production 
of sheet mica, the Bureau of Mines must depend largely on reports 
by purchasers because many small producers fail to report. The high 
cost of extracting and processing sheet mica is the ultimate cause of 
the depressed condition of the domestic sheet mica producing industry. 

The problems of the mica industry were discussed.® 
1 Ceramic Industry, vol. 51, No. 2, August 1948, p. 30. 
2 Beck, W. A., Georgia Mica Spots: Bureau of Mines Rept. of Investigations 4239, 1948, 29 pp. 

_3 Dahners, L. A., and McIntosh, F. K., North Carolina Mica Spots: Bureau of Mines Rept. of Investiga- 

Oe Manstn, a? ond Clarke, F. F., Studies on Methods for Recovering Scrap Mica from Pegmatite of 
the Black Hills, South Dakota: Bureau of Mines Rept. of Investigations 4190, 1948, 26 pp. 

§ Sharp, J. Wray, Mica Industry Problems: Min. Cong. J our., vol. 34, No. 8, August 1948, pp. 48-51. 
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Salient statistics of the mica industry in the United States, 1944-48 

1944 1945 1946 1947 1948 

Domestic mica sold or used by producers: 
Total uncut sheet and punch: 

Pounds__...._-.-...---------------| 1,523,318 | 1,208,587 | 1,078,867| 415, 589 270, 042 
Value_.....-.-_--.--------_-------| $3, 262,711 | $737,342 | $217,955 | $116, 110 $45,940 

3 Average per pound.___.__.___... $2. 14 $0. 57 $0. 20 $0. 28 $0. 17 
crap: . 

Short tons_.....--.---------------- 51, 727 41, 060 53, 602 49, 797 52, 157 
Value.....------------------------| $1, 089,072 | $812,322 | $1,041,423 | $1,095,578 | $1,091, 698 
Average per pound...._.-___---- $21. 05 $19. 78 $19. 43 $22. 00 $20. 93 

Total sheet and scrap: ! 
Short tons.____...----------------- 52, 489 41, 709 54, 141 50, 005 52, 292 
Value.._.__-----------------------| $4,351, 783 | $1, 549, 664 | $1, 259,378 | $1,211,688 | $1, 137, 638 

Total ground: ! 
Short tons._..-.------.-------.---- 52, 713 51, 806 62, 113 64, 540 64, 642 

| Value_...___---_----.-..--.-------| $1, 914, 709 | $1, 995; 969 | $2,516,018 | $2,967,713 | $3, 2327 632 
Consumption of splittings: . 

| Pounds...._..._..-.---------------| 8, 816,965 | 7,897,402 | 7,815,989 | 9,309,981 | 7, 917,365 
Value... -.__--_L_L_______L________| $4, 657, 730 | $3, 415, 696 | $4, 259, 478 | $6, 680,753 | $6, 300, 581 

Imports for consumption: ~ 
Total uncut sheet and punch: 

Pounds_...____..._--.-..---------.| 5, 032, 983 } 4, 208,180 | 4,499,672 | 1,754,419 | 2,899,335 
sere aUOe =a aaannannnnannnnna-a---| $3; 921, 078 | $4, 148, 737 | $2, 288, 897 | $1, 150, 958 | $2, 477,598 
crap: . 

Short tons.____-_--__._------_____- 2, 412 3, 612 6, 207 5, 109 7, 124 
Value... -2 222-2222} $32,688 | = $41,950 | $75,846 | $66,408 | $107, 540 | 

Total sheet and scrap: — . . 
Short tons._.__...---..--------.__- 4, 929 5,716 | 8, 457 5, 986 8, 539 
Value....-._-..-------------------| $8, 953, 766 | $4, 190, 687 |? $2, 364, 743 | $1,217,366 | $2, 585; 138 , 

Manufactured: 1° 
- Short tons-_-----..---.----------__ 2, 314 3,695 | «5, 487 5, 699 9, 357 

Value..._.__-_--------------------| $3, 707, 718 | $2,173,133 | $4, 754,583 | $6,251,613 | $12, 960,918 

Total imports: . . 
Short tons....__----.-.--._._______ 7, 243 9, 411 13, 944 11, 685 17, 896 

| Value.....__-----------------.----| $7, 661, 484 | $6, 363,820 |2$7, 119,326 | $7,468,979 | $15, 546, 056 
Exports (all classes of mica): 

Short tons..........-----.------___ 619 981 1, 542 1, 498 1, 403 
Value......-...-------------------| $526,824 | $377,473 | $709,109 | $970,326 | $720,359 

ane re errr errr eee a SSB SST si SSS rh SS 

1 Includes mica recovered from kaolin and mica schists as follows: 1944, 22,107 tons, $485,567; 1945, 15,046 
tons, $324,515; 1946, 15,197 tons, $290,540; 1947, 14,598 tons, $385,833. The Bureau of Mines is not at liberty 
to publish the corresponding figure for 1948. 

3 Revised figure. . 

Scrap Mica.—Domestic production of scrap mica in 1948 totaled 
52,157 short tons valued at $1,091,698. This figure includes mine 
scrap, mica reclaimed as a byproduct of kaolin washing, and mica 
recovered from schist. A shortage of domestic high-grade scrap 
from which the better grades of ground mica are produced made it 
necessary for grinders to import large quantities of scrap, principally 
from India. 

An article was published summarizing the history of the mica 
industry in New Mexico and describing the mining and milling methods 
being tested. This new procedure involves underground mining of a 
pegmatite from wall to wall, and the material is milled for the recovery 
of scrap mica only.® 

_ *%Jahns, Richard H., Milling Improves Northern New Mexico Scrap-Mica Outlook; Eng. and Min. J our.» 
vol. 149, No. 5, May 1948, pp. 96-100. |



Mica sold or used by producers in the United States, 1935-39 (average) and 1942-48 

| _ ~ Sheet mica a 
Oooo nnn! Serap mica and mica Total 

Uncut mica larger recovered irom Kao- ota 
Uncut punch and Total uncut sheet | lin and schist 

Year circle mica than punch and maica ! | 

Pounds , Value Pounds Value - Pounds Value Short tons Value Short tons Value 

1935-39 (average)...-.___-._-__-.- eee e 888, 313 $46, 408 252, 411 $139, 306 1, 140, 724 $185, 714 21, 986 $285, 512 22, 557 $471, 226 
1942... eee ---| 2, 425, 6458 282, 900 336, 199 442, 130 2, 761, 844 725, 030 438,262 | 671,165 44, 643 1, 396, 195 
1943.22. ee e-_| = 2, 691, 083 473, 955 757, 116 2, 754, 787 3, 448,199 | 3, 228, 742 46, 138 738, 025 47, 862 38, 966, 767 
1944... ene 835, 402 147, 635 687, 911 8,115,076 | 1, 523, 313 3, 262, 711 61, 727 1, 089, 072 52, 489 4,351, 783 
1945__._- eee -_--_---] 1, 166, 858 166, 116 131, 729 571, 226 | 1, 298, 587 737, 342 41, 060 812, 322 . 41, 709 1, 549, 664 

ooo Oooo OO elee=SE—=—EeEeeee  OoE—lEe—=ES==—=—— OSES.) oCOoE—=eES=—eeee. | OeEeESESE—eeeeeeS.*)|O oe e=Ee=S=saEeeS eee 

1946: 
North Carolina...__.-....--...---._--_-_-__--__-- 339, 997 |. 54, 684 84, 794 80, 821 424,791 135, 505 39, 100 887, 901 39, 312 1, 023, 406 
South Dakota._.___---__--__-_-_--- eee 13, 884 2, 148 38, 516 6, 284 17, 400 8, 432 2, 806 63, 692 2, 815 72, 124 
Other States 2_-...--- eee 633, 010 69, 207 3, 666 4, 811 636, 676 _ 14, 018 11, 696 89, 830 12, 014 163, 848 

Total__...-.--------.----------------- ---------- 986, 891 126, 039 91, 976 91,916 | 1,078, 867 217, 955 53, 602 | 1, 041, 423 54, 141 1, 259, 378 : 

1947: | b> 
North Carolina..._...._...--.----__------.---_--- 169, 647 22, 601 41, 169 61, 674 210, 816 84, 275 38, 655 844,086 |  _— 38, 761 928, 361 
South Dakota. ..__-.--_----2 ee 162, 380 22, 464 26, 000 6, 240 188, 380 28, 704 1, 499 37, 225 1, 593 65, 929 
Other States 2... eee 11, 805 2, 034 4, 588 1, 097 16, 393 3, 131 9, 643 214, 267 9, 651 217, 398 . 

Total_._.---.- ee 343, 832 47, 099 71, 757 69, O11 415, 589 116, 110 49,797 | 1,095, 578 50, 005 1, 211, 688 

1948: ~ 
North Carolina_.__._._--.-------- ee 204, 713 22, 699 _ 88, 218 21, 979 257, 926 44, 678 44, 428 992, 303 44, 557 1, 036, 981 
South Dakota. ._.-----_.-.--.-_---_- |---| --- |---| 5+ |---| ee 988 28, 515 988 28, 515 
Other States 2... _--.-_ ee 12, 081 1, 229 35 . 88 12, 116 1, 262 6, 741 70, 880 6, 747 72, 142 

Total_-..._..-------------- eee eee 216,794 | =: 28, 928 53, 248 22, 012 270, 042 45, 940 52,157 | 1, 091, 698 52, 292 1, 187, 638 

1 Includes small quantities of splittings in certain years. | | . . 
> Includes Alabama (1946-47), Arizona (1947), California (1946-47), Colorado, Connecticut (1946 and 1948), Georgia, Maine, New Hampshire, New Mexico (1948), New York (1946), 

South Carolina (1946), and Virginia (1946-47). 

. © 
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Scrap and reclaimed mica sold or used by producers in the United States, 1935-39 
(average) and 1944-48 | 

rr re Pe ssh erunnnneseesevenreap 

Serap Reclaimed Total 

Short tons Value Short tons Value Short tons Value 

1935-39 (average)__...__-_____- 13, 582 $168, 688 8, 404 $116, 824 21, 986 $285, 512 
1944. tS 29620 | 608, 505 22,107 | 485, 567 51,727 | 1,089,072 
1945__.-------_--_ ee 26, 014 487, 807 15, 046 324, 515 41,060 812, 322 
1946_.__-._--........--...--_| 38,405 | 750, 883 15,197 | 290, 540 53,602 | 1,041, 423 
1947__-- 35, 199 709, 745 14, 598 385, 833 49, 797 1, 095, 578 
1948._.-----.------------------} 1) (1) (1) (1) 52,157 | 1,091, 698 
NE a aS SS eS SST SU SSS hs eS i SSSR 

! Bureau of Mines is not at liberty to distribute total because of too few producers of reclaimed. 
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FIGURE 1.—Scrap and ground mica sold in the United States, 1923-48. 

Ground Mica.—Domestic production of 64,642 short tons of ground 
mica valued at $3,232,632 was a new record. In the accompanying 
table, production is shown for both wet and dry processes. | 

The Wet Ground Mica Association, Inc., 420 Lexington Avenue, 
New York 17, N. Y., is reported to have retained the Centro Research 
Laboratories, Inc., Briarcliff Manor, N. Y., to conduct a research 
program to develop new and improved methods of utilizing the special 
characteristics of wet-ground mica.’ 

The Diamond Mica Co. began production of wet-ground mica at 
its new modern grinding plant at Spruce Pine, N. C., utilizing local 
scrap mica. ‘The process was described in considerable detail.® 

™ Chemical and Engineering News, vol. 26, No. 32, Aug. 9, 1948, pp. 2363-2364. 
§ Engineering and Mining Journal, vol. 149 No. 6, June 1948, pp. 86-88.
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National Grinding Corp. procured a permit to erect a plant near 
Lawrence, Colo. The mica to be ground probably will be obtained 
from mines being developed between Grand Junction and Glade 

| - Park, Colo.® Consolidated Feldspar Corp. completed a new plant at 
Parkdale, Colo., where mica will be recovered as a byproduct in the 
flotation of feldspar.” 

The Mica Co. of Canada announced the transfer of its operations 
at Massena, N. Y., to Newport News, Va. The move was made to 

| bring the plants closer to seaport facilities, as much of the material 
used comes from India and Madagascar." 

The Rubber Asphalt Co., Los Angeles, Calif., announced plans to 
erect a mill in which mica from company mines in New Mexico will 

. be both wet- and dry-ground.” : 

Ground mica (including mica from kaolin and schist) sold by producers in the 
United States, 1944-48, by methods of grinding 

Dry-ground Wet-ground Total 

Short tons Value Short tons Value Short tons Value 

1944.00} 47,028 | $1,382, 147 5,690 | $532, 562 52,713 | $1,914, 709 
1945__-----_------.------------ 43,686 | 1,248, 075 8, 120 752, 894 51, 806 1, 995, 969 
1946__._....--.---.----.------- 53,908 ; 1,582, 974 8, 205 933, 044 - 62,113 2, 516, 018 
1947... 55, 73] 1, 852, 768 8, 809 1, 114, 945 64, 540 2, 967, 713 
1948... ..-.-----2-s.-------| 5, 494 | 2,035, 618 9,148 | 1/197, 014 64,642 | 3, 232) 632 

CONSUMPTION 

Sheet, Punch, and Film Mica.—The consumption of sheet, punch. 
and film mica continued to decline, as the accompanying table shows. 
Some of the decrease may be ascribed to reduced demand for house- 
hold electrical appliances and other electrical equipment, of which 
this material is a component, but increasing use of alternate or sub- 
stitute insulating materials, such as fiber glass, ceramics, and plastics, 
undoubtedly accounts for a portion. Certain grades and classes of 
block and film were acquired for the National Strategic Stock Pile. 

Production of sheet and punch mica and apparent consumption of sheet and 
punch mica and mica splittings in the United States, 1937-48, in pounds 

Apparent Apparent 
Produc- Produc- Year : consump- Year ‘ consump- 

tion "tion P . lion tion 

1937__....-..-.-----------| 1, 694,538 | 7, 160,616 |] 1943.._.._._.............-] 3, 448,199 | 17, 296, 196 
1938__------.....---.----| 939,507 | 3, 029, 447 || 1944....--_---7"7""""""7}_ 1), 523).313 | 15, 185, 998 
1939_...--.-.-----...-.----| _ 813,708 | 5, 147, 448 || 1945.----.-.------------| 1,298,587 | 18, 310, 700 
1940....-.-.-.--.--.-..---.| 1,625,437 | 8, 093, 174 || 1946.-------.-------------| 1,078,867 | 13, 282, 337 
1941__.--.----..-..--------| 2,666,453 | 12,040,476 || 1947_.---..------.------| 415,589 | 11, 302, 644 
1942.__._-..-.--..--.------| 2,761,844 | 12, 888,273 || 1948..--..-_...----| 270,042 | 11,009,970 

* Rock Products, vol. 51, No. 12, December 1948, p. 81. 
10 Engineering and Mining Journal, vol. 149, No. 9, September 1948, p. 122. 
1 Rock Products, vol. 51, No. 9, September 1948, p. 65. 
12 Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 133.
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FIGURE 2.—Block mica and splittings imported for consumption in the United States and sales of domestic 
| sheet and punch mica, 1932-48. 

Consumption of block and film muscovite and phlogopite mica in the United 
| States in 1948, in pounds ! 

- Type | Block Film Total 

Muscovite: | 
Clear and slightly stained_......--...---.-..--..-.-----.__ 1, 620 100 1, 720 
Fair stained. ...-.-_.--_-.-.---..-.--.-..----0-s- ese 5, 538 30, 865 36, 403 
Good stained _....-------. ee 41, 257 - 37,619 78, 876 
Stained......_.--.--.---.--- ee 845, 783 |---------..~-- 845, 783 
Heavy stained._.--...-.- 285, 680 }_-..-_.--___- 285, 680 
Other _....-.--- 2-0 0--sensea--ns2---nonsnoeensoeeaeeeee 120, 649 40, 859 161, 508 

Total muscovite. _...-..--------------------------------| 1,300, 527 109, 443 1, 409, 970 
Phlogopite (all qualities)_..........-.-.....---- eee 2,081 |--.----------- 2, 081 

Grand total__.-.-.--..-..2-----.---1-.---.--_---.----__|' 1, 302, 608 109, 443 1, 412, 051 

1 Partly estimated. 

Mica Splittings—Consumption of mica splittings in the United 
States in 1948, as reported by consumers, totaled 7,917,365 pounds 
valued at $6,300,581. This was a decrease from the previous year of 
approximately 15 percent in pounds consumed, but the increase in 
price of splittings left the total value of consumption only slightly less 
than the previous year. A sharp reduction in stocks was reported, 
most of which was in muscovite splittings and.apparently indicates 
the determination of domestic consumers to resist the prevailing high 
prices of Indian splittings. Splittings also were being acquired during 
the year for the National Strategic Stock Pile.



Consumption and stocks of mica splittings in the United States, 1944-48, by sources, as reported by consumers . | 

1944 1945 -- 1946 1947 1948 

Pounds Value Pounds Value Pounds Value Pounds Value Pounds | Value 

Consumption: . 
Domestic_...---....--.---__-- ee 58, 350 $23, 862 94, 716 $46, 731 7, 220 $1, 651 81, 800 $66, 020 1 75, 395 1 $33, 106 
Canadian_._..--.----- 601, 661 324, 631 321, 216 163, 658 292, 212 152, 969 2 254, 185 2139, 504 237, 350 150, 487 
Indian__....-. eee] 7, 708, 253 4, 002, 010 7, 085, 316 | 2,970, 013 7, 243, 835 | 3, 939, 595 8, 424, 625 6, 074, 465 7, 228, 660 5, 866, 441 : 
Madagascan...-_.---..----.--------.--------------| 371, 972 251, 945 324, 383 188, 530 217, 309 130, 040 549, 421 400, 764 375, 960 250, 547 
Mexican-_..-..---.---- 76, 729 55, 282 71, 771 46, 764 55, 413 35, 223 (?) (?) () (3) 

Total....-..---- ee ---e--} 8, 816, 965 4, 657, 730 7, 897, 402 38, 415, 696 7, 815, 989 4, 259, 478 9, 309, 981 6, 680, 753 7, 917, 365 6, 300, 581 

Stocks in consumers’ hands Dec. 31: 
Domestic.___...------ ee 3, 694 1, 865 7, 000 3, 480 4, 541 1, 390 50, 700 23, 818 \ 147, 297 78 992 
Canadian_._..--.- 141, 427 95, 850 148, 102 91, 115 275, 685 166, 786 2110, 162 2 64, 561 ’ , 
Indian_._.__--__--___----_--___-_--__-__.-_-..-...| 3, 578,885 | 1,749,011 | 2,684,848 | 1,145,176 | 5,727,615 | 3,039,429 | 5,846,763 | 4,470,649 | 3,168,801 | 2,723,175 
Madagascan....___._-.-_.------~------------------- 184, 970 121, 307 193, 763 130, 661 535, 185 378, 174 339, 220 224, 615 402, 217 283, 170 
Mexican.___.._...........-----.--__------ eee 86, 001 57, 632 35, 876 21, 235 45, 906 29, 952 (2) (2) ween nnn enn [een eee eee 

Total.._..-----. ee -------------| 3, 994, 977 2,025,165 | 3,064,589 | 1,391,617 | 6,588,932 | 3,615, 731 6, 346, 845 4, 783, 643 | 3,718,315 3, 085, 337 5 

i i ce en 
> . 

1 Mexican included with domestic. 
3 Mexican included with Canadian. 

CO 
S
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Built-Up Mica.—Built-up mica products in 1948 were characterized 
by a substantial decrease in consumption and a sharp increase in value. 
This decrease in consumption reflected the softening of demand for 
many types of industrial electrical equipment of which these products 
are components, and the use of alternate materials. Since mica is the 
component of chief value in built-up mica products, the increased value 
is attributable to the increased cost of splittings. 

Built-up mica produced in the United States, 1946-48, by kinds of product 

1946 1947 1948 
| Product -— oo | a] 

Pounds Value Pounds Value Pounds Value 

Molding plate...._____.._....-] 1, 742, 835 | $2,061, 588 | 1, 660, 883 | $1, 832,779 | 1,545,401 | $2, 438, 709 Segment plate_....._._......-] 1, 860,173 | 2, 460, 860 | 1, 920,875 | 2,513,205 | 2'008°924| ~3°614 521 Heater plate. .....----________ 685, 580 | 1, 283,908 | 1,248 461 2, 351, 901 1, 033, 995 2, 126, 367 Flexible (cold)_-.-..--_..----_| 553,274 | "746,600 | 677,801 | 9737247 | —”339° 500 575, 066 All other (tape, etc.).....____] 1, 644, 693 | 3, 732,906 | 1, 388,094 | 3,741,913 | 1,020,980 | 3, 792° 278 7 
Total......-...--..-----| 6, 486, 555 | 10, 285, 862 | 6, 896,114 | 11,413,045 | 5,948,818 | 12, 543, 941 

A eases 

Ground Mica.—The roofing industry continued to be the largest 
consumer of ground mica, utilizing dry ground mica principally as a 
coating material. The paint industry consumes largely the finer and 
purer grades of both wet- and dry-ground mica. Growing acceptance 
of ground mica as a filler and binder in rubber products and as a mold 
dust in their manufacture has made the rubber industry an increasingly 
important consumer—more than one-fifth of the total went to this 
industry in 1948. Increased tonnages were used in oil-well drilling and 
pipe-line enamels during the year. 

Ground mica (including mica from kaolin and schist) sold by producers in the 
United States to various industries, 1947-48 meee 

1947 1948 
Industry 

Short tons Percent Value Short tons Percent Value 

Roofing-_-.-.-_-..-..-....-.-----| 40, 012 62 | $1, 228, 972 25, 066 39| $775, 207 Wallpaper___.... 2-2-2 1, 724 3 205, 454 1, 256 2 148, 311 Rubber__------- 3, 900 6 429, 570 12, 275 19 773, 319 Paint__--2--2 2 8, 151 13 560, 336 9, 172 14 703, 558 Plastics... 1, 374 2 72, 836 590 1 63, 428 Miscellaneous !__.-_---_ 9, 379 14 470, 545 16, 283 25 768, 719 

Total .---------- 2 64, 540 100 | 2, 967, 713 64, 642 100 3, 232, 632 
See 

1 Includes mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture of axle greases and oil, annealing, pipe-line enamel, oil-well drilling, welding, and other purposes.
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PRICES 

Prices received for domestic sheet and punch mica vary widely 
and are generally determined by direct negotiation between buyer 
and seller after agreement as to quality of particular lots. Hence, 
the following quotations from E&MJ Metal and Mineral Markets 
are largely nominal and represent the range of prices during 1948: 
North Carolina district, punch, 6 to 22 cents per pound, according to 
size and quality; sheet, 14 by 2 inches, 60 to 75 cents per pound ; 
2 by 2 inches, 95 cents to $1.20; 2 by 3 inches, $1.35 to $1.65; 3 by 
3 inches, $1.80 to $2.10; 3 by 4 inches $2.25 to $2.65; 3 by 5 inches, 
$2.75 to $3.25; 4 by 6 inches, $3.50 to $4; 6 by 8 inches, $4 to $6. 

Prices for scrap ranged from $25 to $35 per short ton. Wet-ground 
mica sold at prices between $90 and $175 per ton and dry-ground 
between $32.50 and $80, depending on mesh size and quantity. 

FOREIGN TRADE ” 

Imports.—In 1948 imports of mica of all types totaled 17,896 short 
tons valued at $15,546,056 compared with 11,685 short tons valued 
at $7,468,979 in 1947. The largest single item imported was musco- 
vite splittings from India, which comprised nearly half the total ton- 
nage and represented three-fourths of the total value. The trade 
in nearly every type of mica increased over the previous year, with 
the exception of films from India. Brazil assumed the leading role 
in films and, as for several years, was the leading supplier of musco- 
vite block. | 

The competition of the Brazilian mica industry has been the 
subject of a controversy in India for some time. For several years 
Brazilian block mica has been shipped to India for splitting and 
reexportation. During 1948 the Mica Advisory Committee estab- 
lished by the Indian Government recommended continuance of this 
practice.* However, on September 1, the Indian Ministry of Com- 
merce announced that no licenses for the imports of mica from Brazil 
or any other country would be issued in future. 

Substantial reduction of import duties on mica and mica manu- 
factures resulted in 1948 from the General Agreement on Tariffs | 
and Trade, concluded at Geneva, Switzerland, October 30, 1947. 
The effective date regarding Indian mica was July 9, 1948, and for 
Brazilian mica July 31, 1948. 

18 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce. 

14 Engineering and Mining Journal, vol. 149, No. 10, October 1948, p. 147. 
18 Mine and Quarry Engineering, vol. 14, No. 10, October 1948, pp. 294-295. 
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Mica imported for consumption in the United States, by kinds and by countries, 
in 1948! . 

{U. 8S. Department of Commerce] 

Unmanufactured: 

Waste and scrap, valued not Untrimmed _ Other 
more than 5 cents per pound phlogopite 

Cs mica from f 
O wade 
ountry rectangular 

piece exceed- abned at Valued above 
Phlogopite . Other _ ing in size 1 er pound 15 cents per 

by 2 inches p n.@.s pound 
may be cut we 

Pounds | Value | Pounds | Value | Pounds] Value Pounds Value | Pounds} Value 

Argentina____----.-|-----_-..|__--..-]----..-_.]_....__|_----_--|-------| 148, 078)$13, 796] 355, 564] $210, 520 
Austria... ------.--|---_----_|----.--]_----.--.|-----~-]--------]------_- |] --------]------- 56 671 
Belgian Congo...--| 96,252) $375).__...____|_----__|_--------|-----_-]--------|-----.-|---------|-----~---- 

Brazil__..._.-.----_]_----.-_-_|------_]------_-__]---__._]-------_|----___| 179, 786} 20, 760}1, 325, 306/1, 159, 831 
British East Africa_|_....._-.|----.-_|----_--__]-_--_-_]--------|-----__ jee |---|: 16,416) 35, 234 
Canada. ._-------_-|1, 874, 980) 20, 073]_......._|_-...._] 434, 429|$77, 167} 6, 000 700 6, 294 8, 087 
India___.___.__..___|2, 688, 427] 16, 41317, 600, 453/$58, 016).---.--_|-..--_-]--------|.------| 268,005) 712, 116 
Madagascar -.......|.--..---_|----..-|-----...]-------]_------ +--+] ---- +} ------- 66 500 
Mexico..---------__]_-_--.--_.|..-- je |_|] ------|--------]-------]| 18, 689) —-15, 764 
Norway.-.-.-------|~--------|-------|-----~---|-------]-----~~~]-------]--------]------- 97 84 
Peru_.---------=--_ |---| |e 373 37|_-..-----]---- ----- 
Portuguese Guinea fp. 

and Angola__...__|__.-...._|-..----| 162, 211 905|_-..----_[-- |---| 8,016] 30,822 
Southern Rhodesia.|__....___|------_|---_-----_|----._ |---|] --------]-------| 5,029) 30, 502 
Union of South 

Africa__..___.__...| 230,045] 1, 496/1, 596, 354] 10, 262)._..-.._|-.-__-_|--------|-------| 22, 713] 13, 372 
United Kingdom___|__-.-__._]_.---...]----_---_|-_-.--_|--------|------+] . 1, 218 61} . 38,031] 147,387 
Uruguay-__-.-...._|----_----}_----~.]---------]-------]--------|-------|--------|------- 219 187 

, Total: 1948___|4; 889, 704] 38, 357/9, 359, 018] 69, 183} 434, 429] 77, 167| 330, 455} 35, 354 2, 064, 451) 2, 365, 077 
1947___|3, 229, 691] 23, 3558/6, 987, 900] 43, 053} 305, 688] 57,066] 186, 631| 21, 149)1, 262, 100/1, 072, 743 

Manufactured—films and splittings . 

" Not cut or stamped to dimensions 

Count | Cut or stamped} Total films and 
Ty Not above 1340,000 | Over 1%0,000 of | to dimensions splittings 

of an inch in an inch in 
thickness thickness 

Pounds | Value | Pounds] Value | Pounds; Value} Pounds | Value 

Argentina......-_-__.__---.- 61 $122)__._____]________}--___ |e 61 $122 
Brazil. ..-....-..-.-..------.- 43, 795 39, 555] 220, 960|$121, 678} 2,615} $2,870} 267,370} 164,103 
Canada. ...--------------.--- 8, 478 5, 832 150 225|----.---|-----~- 8, 628 6, 057 
Ceylon.----.----------------- 288 87|__--..-_|_----_.-]--------]----.-- 288 87 
Egypt...-.--.--------.-.----- 1, 500 §97|__-.____}_---- fe 1, 500 597 
France. .-.------- 27, 951 12, 281}_------_|------_}--------|------- 27, 951 12, 281 
India_..__....._._.__.________|15, 253, 547/11, 691, 390| 137, 874| 271,803} 24,735) 33, 074/15, 416, 186/11, 996, 267 
Madagascar-......---..____-__| 756,037| 381,470) 2,545 749}__._____|..--...| 758,582] 382, 219 
Mexico.....---.----_.__-_------ 26, 529 88, 703| 5,499} 23,446; 1,421) 23, 238 33, 449] 135, 387 
Pakistan-_--....----...--____. 1, 875 1,045) 002] ee 1, 875 1,045 
Union of South Africa________ 8, 002 2, 864]. J_-- [fee 8, 002 2, 864 
United Kingdom._____.-____. 19, 985 7, 792 24 30 134| 4,038 20, 143 11, 860 

Total: 1948.____________|16, 148, 048]12, 231, 738] 367, 052| 417,931] 28,905) 63, 220/16, 544, 005/12, 712, 889 
1947_..._________| 9, 075, 818] 5, 460, 243) 467, 548} 611,995) 11,128] 39,714) 9, 554, 494) 6, 111, 952 

a Se ee ee ee 

See footnote at end of table.
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Mica imported for consumption in the United States, by kinds and by countries, 
in 1948 Continued 

Manufactured—other 

Manufactured— 
cut or stamped all mica manu: 

smensrons, | Mica plates and | SCtures 0) wale) | Ground or pul- Country shape, or form a P : mica is the com- en 
built-up mica ponent material verized . 

of chief value 

Pounds | Value | Pounds |} Value | Pounds | Value | Pounds | Value 

Brazil. ._....--.---.-..------- 62, 927} $63, 483 453 $712). 165| $339 
Canada__......----..--------|_---------.]-----.-_}.----.--.}------}_---_---____|____.___| 1, 978, 795] 50, 4389 
India... 92, 827| 87,370 2,600; 1,427 16, 421} $15, 633}_-..--..._]-. 2 
Italy... 1.22] ‘J 3]_----- te 
Mexico... ---......--------.-- 6, 785) 11, 030)_-------__]----- 9,276) 17, 568)...-...-_.]-.--.-- 
United Kingdom.___.__..__- 1 34|___-.._--_|--------|_------_..]------- |---| 

Total: 1948...._.....-..| . 162, 540) 161, 917 3,053; 2,139 25, 698| 33, 204; 1, 978, 960} 50, 769 
1947.22 131, 776| 103, 118}_.--2-2 fe 1,976; 3,128) 1, 710, 090) 33, 415 

1 Changes for tables in Minerals Yearbook are as follows—Other: Valued above 15 cents per pound— . 
1946, p. 793, Argentina, 452,872 pounds, $285,882; total, 2,652,929 pounds, $2,048,029. 1947, p. 789, British . 
East Africa, 3,720 pounds, $16,763; United Kingdom, none. 

| Exports.—The quantity of mica products exported from the United 
States in 1948 continued to decrease, although exports of ground mica 
were only slightly less than the previous year. A slight increase in 
exports of unmanufactured block and sheet is attributed to a marked 
increase in shipments to Canada. | 

Mica and manufactures of mica exported from the United States in 1948, by 
countries ° 

[U. S. Department of Commerce] 

Manufactured 

Unmanufactured G 4 ' | 
round or pulver- 

Country ized Other . 

Pounds | Value } Pounds | Value | Pounds | Value 

North America: 
Canada._......-.-.--_.-_-...-.-.---__| 262, 518 $5, 641 31,142,102 | $62, 954 56,128 | $164, 715 
Cuba._....----.--_.--.----..----.----|---.------}-.-.-----.} 11, 100 655 4, 902 9, 287 
Mexico_-__...---.--.--2-- 2 6, 694 5, 556 41, 700 3, 658 14, 287 32, 666 
Panama, Republic of. ........-..-..__|--.....-.-/.......--.| 80, 000 1, 800 205 355 
Other North America..........---2--_-|_--- 735 2, 397 

South America: 
Argentina__.___.---.......---..-----__]_.-------]-.-.__..__] 186, 100 7, 443 3, 240 5, 100 
Brazil_....-...--.----.---.--..---__--- 4, 500 293 56, 150 2, 558 8, 350 22, 251 
Chile. .__. ef 6, 600 495 1, 374 7, 487 
Colombia._......-...-.-.....---- --- |e] 1, 361 3, 107 
Peru... |e efit [ 875 2, 662 
Venezuela__...--...----------___--_---|-.--_..---|-----...--| 99, 451 6, 926 1, 727 4, 230 
Other South America___.....___.__--_|----..--.-]---.-_----|------.---]------2-- 144 498 

Europe: 
Austria........-..----.---.-_--------|_---.----|_-] ee} | 11, 697 59, 125 
Belgium and Luxembourg--_......-__}_.--...---|_-.-..--.-| 184, 600 14, 204 13, 442 54, 877 
France.......------------..-- |---| ee] |e 9, 798 28, 474 
Greece.._....--..-----...-- 500 | a 436 1,015 
Italy__........------_----------------- 36 153 5, 000 350 | 12,300 43, 959 

Netherlands. ....................----.]----------]_---..-..-| 101, 000 7, 554 1,112 4, 994 
Portugal._..---.---- 3, 877 1, 704 
Spain.__..._____--_-------------------|----------|----------] 8, 800 572 1, 553 4, 049 
Sweden____...----------_ fee] 111, 100 2, 892 3, 223 9, 832 
Switzerland_.____.._.......-....--__-_|-----..---{.---.._...] 22, 000 1, 403 1, 920 1, 095 
United Kingdom_-___...__-__-_-___-- |e ||| 6, 831 28, 789 
Other Europe..___...--- 222 850 3, 502



| 812 MINERALS YEARBOOK, 1948 

Mica and manufactures of mica exported from the United States in 1948, by 
countries— Continued 

| | Manufactured 

Unmanufactured 

Country Ground or pulver- Other 

Pounds | Value | Pounds | Value | Pounds | Value 

Asia: | 
China_.......------------------------|----------|-------.--|_.--------|_.--------|_ 6,350 | $10, 961 | 
India and Pakistan.__-_----.___-__-_|” 64, 207 |" $55, 600 | 117,500 | $6,523 | 26, 014 5, 840 
Indonesia___.-----------.-------------]---..-----|----_-..--] 16, 500 1, 339 941 2, 139 
Philippines, Republic of._....-.----__j---.-.---]----______|_---------_ |e 1, 242 3, 140 
Other Asia______---------------------- 313 1,339 |------.-__|_--------. 1,119 2, 668 

Africa: 
Algeria___----..----------------------|_o- 2 |__| 102 758 
Belgian Congo____---------.---------_]--_-------}----.-----|------_-_-|--ee 225 464 
Madagascar__.__-...---.----.--.- 2 |---| 8, 300 300 |----_.----]-..--_.-__ 
Union of South Africa. -.....--------_]----.-.._|_.-._--.--] 57, 900 3, 304 1, 548 3, 804 
Other Africa____._-..---_-----------2_|----L--- |__| |e 160 857 

Oceania: New Zealand__..-.-.--------_--_|_----_----|---.---_--] 12, 500 496 |_.---_----|-----_---- 

Total: 1948.....-----------..--.----| 338,768 } 68, 632 |2, 268, 403 | 124,926 | 198,063 | 526, 801 
1947... 222 2LLLLLLLLLLLL | 330,900 | 76, 695 |2) 343, 657 | 129,091 | 311,097 | 764, 540 

TECHNOLOGY 

The quality classification of mica long has depended mainly on 
visual tests and therefore is largely a matter of personal judgment of 
the examiner. Inadequate descriptions of impurities and imperfec- 
tions and the lack of standard techniques and methods of examining 
mica have caused considerable wastage of mica, monetary risk, and 
confusion to miners, dealers, fabricators, and users of mica. To meet 
the urgent need for universal standardization acceptable to all con- 

- cerned, the American Society for Testing Materials was engaged in a 
| project designed to provide sets of reference standards in the form of 

color negatives for use in classifying mica.'® 
| The National Bureau of Standards made available plans for a 

mechanical mica splitter that represents an important step forward in 
mica splitting. Itis reported that an untrained operator can produce 
60 films per minute with this machine, whereas the average rate of 
hand splitting is 15 to 20 films per minute.” 

It was announced that synthetic mica of the fluorine-phlogopite 
type is being produced on a pilot-plant scale under a coordinated 
research program involving the Federal Bureau of Mines, Colorado 
School of Mines, Signal Corps, Owens-Corning Fiberglass Corp., and 
the Office of Naval Research.” Technical data are available from the 
Office of Naval Research. 

16 Bulletin of the American Society for Testing Materials, No. 151, March 1948, pp. 26-27. 
17 Pit and Quarry, vol. 40, No. 11, May 1948, p. 152. 
1 Mining Congress Journal, vol. 34, No. 9, September 1948, p. 108.
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Available statistics on world production of mica are shown in the 
accompanying table. 

World production of mica by countries, 1942—48, in metric tons ! 

{Compiled by Helen L. Hunt] 

Country ! . 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada (sales) _.--.----.-.---...-.----.-.| 2,781 | 3,651 | 3,032 | 3,195 | 3,956; 3,773 2,079 
Guatemala._--...------------------------ 23 5 1 31 34 (4) ~ (4) 

~ Mexico___--..---.-------_---------------- 44 104} 2111] 2409 281 | 2931 { (4) 
United States (sold cr used by producers): 

Block.-..----------..---------.------| 1,253 1, 564 691 589 489 189 122 
Serap...-----------------------------] 39, 246 | 41,855 | 46,926 | 37,249 | 48,627 | 45,175 | 47,316 

South America: 
Argentina_-..------------.--------------- 625 402 594 719 439 (4) (4) 
Bolivia (exports)--...---.---------------- 4 2 2 |--.-----|-------.] (4) “) 
Brazil (exports) _-------------------------- 866 796 941 984 | 1,148 866 987 
Peru. --.----.----------------+------------ 5 9 j13 491 207 a 
Uruguay_-_...---.------------------------|--------]-----+-- 3 |-------- 6 14 2 

Europe: 
Italy__..--------.------------------------]} 256 | = 415 | 4) 42| (4) (4) (4) 
Norway_..-.-....--.---------------------| 1,391 | 981 | 2724] 2564] 2224] 2169 296 
Portugal. --..---------------------------- 11 | 1,200 | 51, 200 (4) (4) 4) (4) 
Rumania... .---------------------------- 116 628 (4) (4) (4) (4) (4) 
Spain_-..---.-----.-------------------+-- 334 387 239 18 4 12 10 
Sweden. _-...---------------------------- 494 327 335 126 69 155 (4) 

Asia: 
Ceylon__-....-.-.-..---------------------|-------- 2 2 1 (8) ‘On a 
India (exports)_....--....-----------.----| 8,671 | 10,242 | 3,670 | 4,859 ; 10,675 | 9,788 | 17,383 
Korea_-......-.---~.--------------------- lil 146 | - 422 95 4) (4) (4) 

Africa: 
British East Africa: 

Kenya. .----------------------------- (8) (4) Joue-weeJ---.----] (4) 
Tanganyika_.-------.---------------- 12 41 2 128 2 250 2 342 271 275 
Uganda_._..--.-----.---------------- 12 6 (8) jouw 2 

Eritrea_.-.----------_-----------.--------|--------|--------| (4) 9 [--------| (© 3 (4) 
Madagascar . -.-..------------------------ 320 343 493 620 468 540 507 
Portuguese East Africa......------------- | 4 2 2 20 1 
Portuguese West Africa....-..-------.----| (9 1 4 20 31 89 108 
Rhodesia: 

Northern_.__---..-.-.-..-_------------ 4 10 16 7 ne 
Southern_.._----..---.--------------- 12 54 250 196 335 296 293 

Union of South A frica_............--------] 1, 265 1,274 | 1,127) 1,181 1,785 ; 2,008 1, 599 
Oceania: 

Australia__....---.--.----..--------------- 206 88 | 146 1384 230 | 329 716 
New Zealand____..-----._.--...-----.--.., (4) (8) (8) (8) jou- a }---.----}---- ee 

Total (estimate) Leena 58, 000 | 64, 500 | 62,000 | 52, 000 | 70, 000 | 65, 000 | 72, 500 

ee 

1 In addition to countries listed mica is also produced in Austria, China, Colombia, Ethiopia, and U.S. 
8. R but data on production are not available; no estimates for these countries are included in total. 

xports. 
3 Imports into United States. 
4 Data not available; estimate by senior author of chapter included in total. 
5 Estimate. 
6 Less than 1 ton. 
? Northern Territory only.
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Australia.—A Government survey of the Hart’s Range mica field 
of Northern Territory of Australia indicates that mica is an important 
national resource awaiting development. The field includes, in addi- 
tion to the Hart’s Range area, the Plenty River, Undippa, and Bundey 
areas. It has been reported that this field is comparable in size, 

| concentration of mica-bearing pegmatites, and grade and quality of 
mica with the Indian deposits. Much of the area is rugged, ‘and 
access is difficult. At present, most of the mines are relatively small, 
mining methods are crude, and output is limited. Mica production 
from mines operating in the Hart’s Range and Plenty River areas 
from July 1, 1945, to ‘March 31, 1948, totaled 230,296 pounds. Prices 

| are controlled by the Commonwealth Prices Commission. The 
National Security Regulations administered by the Controller of 
Minerals Production, Department of Supply and Development, em- 
powers the Commonwealth Government to purchase and distribute 
all mica produced. 

India.—The International Organization for Standardization en- 
trusted the Indian Standards: Institution with the responsibility of 
devising international standards for grade and class of mica. "The 
scope of this work includes preparing an agreed set of standard samples 
of mica, which could be duplicated and supplied to all interested 

parties.” 
| P The grant of additional wages, attendance bonus, annual bonus, 

housing and water-supply facilities, and free rations was announced 
by the Central Government’s Industrial Tribunal, Dhanbad (Bihar), 
in its decision regarding the industrial dispute between workers in 
the mica mines of Bihar and their employers. The ruling was effective 
July 1, 1948.7 

Madagascar.—Near the beginning of 1948 the Director of Mines 
estimated the monthly production of phlogopite block and splittings 
at about 35 to 40 tons and stocks at about 250 to 300 tons, either at 
the port of Fort Dauphin or at the mines. The producers reported 
a steady demand for splittings, either ordinary trimmed or book 
form, from the United States. A new classification system for — 
phlogopite and new minimum export prices were announced. New 
regulations concerning the granting of prospecting and mining permits 
were summarized.” An order of the High Commissioner, February 
27, 1948, slightly increased the basic value of mica, on which a 5-per- 
cent ad valorem mining tax is levied.” | 

19 Mining Journal (London), vol. 231, No. 5909, Nov. 20, 1948, p, 856. 
© Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, pp. 53-54. 

21 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 2, February 1948, pp. 29-31, 39-41. 42 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 49.



Molybdenum © 
| By HUBERT W. DAVIS 

GENERAL SUMMARY 

RODUCTION of molybdenum concentrates was 1.3 percent 
smaller in 1948 than in 1947, but shipments were 34 percent 
larger. The decline in output resulted chiefly from a strike 

(beginning October 24 and continuing the remainder of the year, by 
employees of the railroad serving the mines and concentrators, which 
were closed during this period) of the Utah Copper Division of Kenne- 
cott Copper Corp., and partly from a strike of much briefer duration 

| by employees of the Questa mine of the Molybdenum Corp. of Amer- 
ica in New Mexico. Colorado regained first place as a molybdenum- 
producing State, and California ascended from sixth to fourth place. 

The high rate of operations in the steel industry, which utilizes 
about 70 percent of the total molybdenum consumed in the United 
States, was partly reflected in gains of 20 and 22 percent, respec-., 
tively, in production and shipments of molybdic oxide, calcium molyb- . 
date, and ferromolybdenum in 1948 over 1947. Also partly respon- 
sible for the gains were greater export demand and increased purchases 
in the last quarter, following the announced price advance effective 
January 1, 1949. Output and shipments of ammonium molybdate 

and sodium molybdate were less in 1948 than in 1947, as also were 
shipments of molybdenum metal. Production of metal, however, was 
slightly greater. As a consequence of the greater demand for molyb- 
denum products in 1948, the quantity of molybdenum concentrates 
converted to oxide was 24 percent larger than in 1947. 

No molybdenum concentrates were imported into the United 
States in 1947 and 1948. Exports, however, were 38 percent greater 

| in 1948 than in 1947. . 

Salient statistics of molybdenum concentrates in the United States, 1944-48 

nn ce 
Molybdenum contained, thousands of pounds 

1944 1945 1946 1947 1948 

Production.........----------eceeeeeeeeeeee---c-----| 88,679 | 30,802] 18,218] 27,047) 26, 706 
Shipments (including exports)-.------------.--------| 39, 428 33, 683 16, 787 22, 190 29, 669 

Exports__...-...------------+------------------------ 5, 985 2, 863 565 2, 989 4,132 

Imports for consumption !____..--------------------- 2, 354 204 (2) wea -----|---------- 

Consumption_._........---.-------------------------]| 31,520 32, 696 14, 994 20, 221 25, 156 

Stocks (industry), Dec. 31 3.......-------------------| | 19, 321 16, 883 19, 275 23, 661 21, 206 

ns es ee 
1 Excludes imports for conversion and reexport as follows: 1944, 1,145,440 pounds; 1945, 460,416 pounds, 

1946, 276,465 pounds; 1947-48, none. 
210 pounds. 
3 At mines and at plants making molybdenum products. 

815



~ 816 MINERALS YEARBOOK, 1948 

Reversing an upward trend that had persisted for two consecutive 
years, industry stocks of molybdenum concentrates turned downward 
in 1948 and were 10 percent less at the end of 1948 than at the close 
of 1947. Stocks of molybdenum products held by producers declined 
7 percent. | | : | 

The published prices of molybdenum concentrates and molybdenum 
products remained unchanged throughout 1948. 

~ DOMESTIC PRODUCTION—HISTORICAL REVIEW 

Molybdenum ores were produced sporadically in the United States 
| before 1915, but few data are available as to quantity of output. In 

1898, 16,000 pounds of molybdenite assaying 42 to 56 percent molyb- 
denum were mined in New Mexico and Arizona, and about 12 short 
tons of wulfenite assaying 90 percent PbMoO, were shipped from 
the Mammoth mine, Pinal County, Ariz.1. From the Castleman mine 
in the Mount Baker district, Whatcom County, Wash., occasional 
shipments of molybdenite ore were made.?. In 1901 and 1902 pro- 
duction of molybdenum ores, presumably from a deposit worked by 
the Crown Point Mining Co. in Chelan County, Wash., was 10 to 15 
tons a year.’ In 1903, 795 short tons of wulfenite concentrates 
(estimated to contain 10 percent molybdenum) valued at $60,865 
were produced at the Mammoth mine, Pinal County, Ariz.t| In 1904, 
1905, and 1906, production was about 15 tons annually. The 1906 
output included one lot of crude ore mined at Homestake, Mont., and 
a small quantity of comparatively pure molybdenite shipped from 
Lucerne, Wash. There was no reported production of molybdenum 
in the United States from 1907 until 1914, when 1,297 pounds of 
molybdenum were produced in Arizona, New Mexico, and Washing- 
ton. The total output of molybdenum in the United States to 1914 
probably did not exceed 350,000 pounds. 

During the next decade developments were undertaken that were 
eventually to establish the United States as the premier producer of 
molybdenum in the world. 

In 1917 active exploration was begun by the Climax Molybdenum 
Co. and the Molybdenum Products Corp. on different parts of the 
same large molybdenite deposit at Climax, Lake County, Colo. 
During 1918 the two companies made rapid strides in developing their 
holdings; mills were built, and toward the end of the year the Climax 
Molybdenum Co. had increased the capacity of its plant to 250 tons 
of ore a day. Meanwhile, the Primos Chemical Co. began developing 
the molybdenite deposit at Camp Urad on Red Mountain in Clear Creek 
County, Colo. Chiefly as a consequence of these developments, the 
center of molybdenum production moved from Arizona to Colorado, 
where production jumped to 663,386 pounds in 1918 and the State 
supplied 77 percent of the United States total. However, the end of 
World War I and the consequent break in the market made it neces- 
sary to suspend production at the Climax mine April 1, 1919, and at 
the Urad mine July 1. The Molybdenum Products Corp. ceased 

1 Mineral Industry, vol. 7, 1898, p. 514. 
2 Geological Survey, Twenty-first Annual Report, 1899-1900: Part 6, p. 307. 
3 Geological Survey, Mineral Resources of the United States, 1901, p. 268, and 1902, p. 286. ‘ Geological Survey, Mineral Resources of the United States, 1903, p. 308.
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operations in the latter part of 1918. Operations were resumed at 
the Climax mine in 1924. 

The Questa mine of the Molybdenum Corp. of America near Questa, 
Taos County, N. Mex., was opened in 1919, and made small outputs 
in that year and in 1920, after which production was suspended. 
Operations were resumed in 1923, since which time it has been an 
annual producer. 
The results of the Climax Molybdenum Co. research campaign to 

develop the use of molybdenum began to show results in 1925, when _ 
output in the United States exceeded 1 million pounds for the first 
time. As the demand for molybdenum was growing constantly, ad- 
ditional milling facilities were needed to pace requirements; and, as a 
consequence, by 1942 the new constructions by the Climax Molyb- , 

denum Co. had raised the daily milling and treating capacity of its 
plant to 18,000-20,000 tons of ore. Despite labor shortages and cur- . 

tailment of operations at the end of 1943, molybdenum production 
of the Climax Molybdenum Co. rose to an all-time high of 46,133,715 
pounds. Meanwhile, operation at the Questa mine of the Molyb- 
denum Corp. of America was greatly expanded, and in 1930 produc- 
tion of molybdenum reached a peak of 639,852 pounds. | 

The Climax and Questa mines have been consistent producers of — 
molybdenum since 1924 and were the only producers in 1924-26. 
Since the beginning of operations through 1948 these mines have 
yielded 356,474,000 pounds of molybdenum or 72 percent of the 
United States total. 

Previous to 1936 by far the greater part of the production of 
molybdenum in the United States had come from mines operated 
solely for their molybdenum content. In 1936, however, recovery 
of molybdenum as a byproduct of copper ores was begun in the United 
States by the Utah Copper Division of the Kennecott Copper Corp. 
from the Bingham deposit in Utah. The following year the Nevada 
Consolidated Copper Corp., now the Chino Mines Division of the 
Kennecott Copper Corp., became a producer of molybdenum from the 
Chino copper property in New Mexico; in 1938 the Miami Copper Co. 
began recovering molybdenum as a byproduct of its copper operations 
at Miami, Ariz.; and in 1941 the Nevada Mines Division of the 
Kennecott Copper Corp. inaugurated the recovery of molybdenum 
as a byproduct of its Ruth and Copper Flat operations and custom 
copper ore from the Emma Nevada group of Consolidated Copper 
Mines Corp. Meanwhile, the Bagdad Copper Corp. and the Squaw 
Peak Copper Mining Co. recovered small quantities of molybdenum 
as byproducts of their copper operations at Bagdad and Camp Verde, 
Ariz., respectively. However, molybdenum recovery by the former 
company was discontinued in 1945 and by the Squaw Peak Copper 
Mining Co. in 1946. In 1939 the United States Vanadium Corp. 
began the recovery of molybdenum as a byproduct of its tungsten 
operation at the Pine Creek mine in Inyo County, Calif. 

From 1936 through 1948 byproduct molybdenum production in 
the United States has totaled 124,890,000 pounds and has comprised 
29 percent of the total. 

The spectacular growth of the molybdenum industry in the United 
States is shown in the accompanying table. Of the total production 
through 1948, it is estimated that 73 percent has come from mines
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operated solely or almost solely for molybdenum, 25 percent as a 
byproduct of copper and tungsten operations, and 2 percent from 
wulfenite deposits. - | | 

Production and shipments of molybdenum ore and concentrates in the United 
States through 1948, in pounds of contained molybdenum 

eee 
Year : Shipments Year Production | Shipments 

- Previous to 1914......| 1350, 000 1350,000 |] 1932..............-..-] 2,481,000} 2,373, 000 
1914.22. ee 1, 297 || 1983..._---- 222k 5, 682, 000 5, 761, 000 
eo | 181, 769 |} 1934.....--.2-- 22 Le 9, 362, 000 9, 377, 000 
1916. ....--...--.---__|+ 11, 602, 000 206, 740 || 1985_...-.---2 2 __ 11, 512, 000 10, 892, 000 
1917.2 ee ‘ 350, 200 || 1986._-_.-_....---_____ 17, 186, 000 17, 959, 000 
1918... ee 861, 637 || 1987....._..-.-.-____. 29, 419, 000 30, 122, 000 
1919.2 397, 200 297,926 |{ 1988_.-...._-_.._-____- 33, 297, 000 25, 727, 000 
1920..-...-.---.-_--_. . 384,900 |) 1939_.. 2. 30, 324, 000 32, 415, 000 
1921_...-.- ee ~------------ || 19402222222] 34, 3138, 000 25, 329, 000 . 1922. .-.--.- e+e | 12 000, 000 as 1941_ 2... 22----.-__.._| 40, 363, 000 38, 377, 000 
1923_...-..----2------ ao 22, 667 |} 1942.___.----.-.._..._| 56, 942, 000 66, 437, 000 
1924.2 ee 297,174 || 1943._... 2-2 61, 667, 000 53, 955, 000 
1925. ...-..----------- 1, 154, 050 || 1944__-._-......____.__] 38, 679, 000 39, 423, 000 
1926._._.......-.---__- 1, 393, 000 1, 431, 830 |) 1945__-.--_--......__._] 30, 802, 000 33, 683, 000 1927_...---.-.-..-.---] 2,299,000 | 2, 286,075 || 1946..__.-...--..-.---] 18/218 000 | 16,786, 600 1928__..-.-.-.-...-...]: 3,428, 000 3, 329, 214 |] 1947___._-_.-___} - 27, 047, 000 22, 189, 800 1929........-....--.-.| 4,021,000 | 3, 904, 648 || 1948.-2-27-772-777777"] 267 7067 000 | ~—_29, 669, 000 1930.-._.-...--.---..-|  3,723,000| 3,759, 269 | © UBL] 8,133,000] 3, 157, 000 Total...........| 496,296,200 | 482, 102, 000 

eee CT ST EA CS USS tt so 

— 1 Estimate | - 

| Arizona.— Arizona was the principal producer of molybedenum ores 
in the United States before 1918, when it was surpassed by Colorado. 
The State has many deposits of molybdenite and wulfenite. Despite 
the fact that more deposits have been worked there than in any other 
State, Arizona has produced a relatively small proportion of total 
output. For example, during the 35 years 1914-48, shipments of 
molybdenum contained in molybdenite and wulfenite from Arizona 
were 13,425,000 pounds or 2.8 percent of the United States total. Of 
this total (13,425,000 pounds), about 95 percent was contributed by 
the wulfenite deposits (Mammoth, Mohawk, and adjoining claims) in 
Pinal County, the Childs molybdenite property also in Pinal County, 
and the copper operation of Miami Copper Co. in Gila County, where 
since 1938 molybdenite has been recovered as a byproduct. The 
remaining output was mined at a number of widely scattered prop- 
erties, including the Leviathan, Helvetia, Grand Reef, Rowley, Total 
Wreck, Santo Nifio, Kullman McCool, Garnet Group, Squaw Creek, 
and Bagdad Copper. 

California.—Except for 666 pounds of molybdenum contained in 
molybdenite hand-picked from a deposit near Bishop, Inyo County, 
in 1916, 499 pounds by Amigo & Maclean in Mono County, and 2,652 
pounds from the Parker & Loftus property in Shasta County in 1917, 
and 634 pounds recovered from slime middlings of the Pine Creek 
mine in Inyo County in 1933, output of molybdenum in California 
has come from the Pine Creek tungsten mine, where both molybdenite 
and powellite are molybdenum minerals accessory to scheelite. 

Colorado.—In 1918-19, 1924-46, and 1948 Colorado was the pre- 
mier molybdenum-producing State. In 1947 , however, it yielded 
first place to Utah, where output of molybdenite is a byproduct of 
copper operations; consequently, production is governed largely by 
the rate of copper mining, whereas in Colorado production is almost
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solely for the content of molybdenite and in general is geared to world : 
molybdenum demand. From 1914 through 1948 Colorado has con- 
tributed about: 70 percent of the total molybdenum shipped from 
mines in the United States. Colorado output has come chiefly from 
the Climax deposit in Lake County; virtually all of the remainder has 
been produced at the Urad mine in Clear Creek County. | 
Idaho.—A small quantity (1,044 pounds of molybdenum) of molyb- 

denite was produced (but not shipped) at a property in Boundary 
County in 1938. 
Nevada.—Except for a small quantity of high-grade molybdenite 

concentrates produced near Lovelock in 1915, a smaller quantity 
mined near Golconda in 1917, and 77,779 pounds of molybdenum 
contained in wulfenite mined at the Shenandoah claim at Goodsprings 
in 1934-36, molybdenum in Nevada has been recovered since 1941 as a 
molybdenite concentrate at the McGill mill of the Nevada Mines 
Division of Kennecott Copper Corp., treating copper ore mined at 
its Ruth and Copper Flat mines, and custom copper ore from the 
Emma Nevada group of Consolidated Coppermines Corp. 

New Mexico.—In 1918 the Stephenson-Bennett mine at Organ 
produced 43,328 pounds of molybdenum contained in wulfenite. 
Since 1919 the entire New Mexico output has come from the mine 
near Questa, Taos County, and as a byproduct of mining copper ore 
at the Chino mines at Santa Rita, Grant County. The Questa mine, 
which is mined for molybdenum only and is outstanding in the rich- | 
ness of the ore, was opened in 1919, has been an annual producer since 
1923 and was the only producer in New Mexico from 1919-36. In 
1937 the recovery of molybdenite as a byproduct of mining copper 
ore at the Chino mines was begun and since 1939 the output of molyb- 
denite from this operation has exceeded that at Questa. | 

Utah.—Except for several hundred pounds of molybdenum con- 
tained in molybdenite mined near Alta in 1916 and a few hundred 
pounds produced near Gold Hill in 1917, the output of molybdenum 
in Utah has come from the mining of copper ore at Bingham, where 
commercial recovery of molybdenite as a byproduct was inaugurated 
in 19386. From 1937 through 1946 and in 1948 Utah ranked second 
as a producer of molybdenite concentrates in the United States. In 
19a? , however, it ascended to first place, temporarily displacing Colo- 
rado. ) 

Washington.—In the latter part of the nineteenth century andthe 
early part of the present century, sporadic shipments of molybdenite 

} were reported made from the Crown Point mine in Chelan County, 
the Castleman mine in Whatcom County, and a property near Lu- 
cerne, Chelan County. The Deertrail Monitor mines in Stevens 
County made small outputs between 1936 and 1941. 

Wisconsin.—The only reported production of molybdenite in Wis- 
, consin was in 1939, when 3 short tons of concentrates averaging 79.78 

percent MoS, and containing 2,917 pounds of molybdenum were pro- 
duced at a property in Marinette County. 

DOMESTIC PRODUCTION IN 1948. 

The total production of molybdenum concentrates was 26,706,000 
pounds (contained molybdenum) in 1948, a decrease of 1.3 percent 
from 1947. The loss in output resulted chiefly from a strike at the
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Utah Copper Division of the Kennecott Copper Corp. and partly 
from a strike by employees of the Questa mine of the Molybdenum 
Corp. of America in New Mexico. The chief mineral of molybdenum 
is molybdenite (MoS,), which comprised virtually the entire output 
in 1948; powellite [Ca(Mo,W)Q,] contributed a relatively small quan- 

| tity. Wulfenite (PbMoQ,), once mined from several deposits in south- 
western United States, has not been produced since 1944. 

Molybdenum was produced in six States in 1948; Colorado led, 
followed in order by Utah, New Mexico, California, Arizona, and 
Nevada. Output of concentrates at mines operated solely or almost 
solely for molybdenum was 13,387,000 pounds in 1948, an increase of 
15 percent over 1947, whereas byproduct. concentrates from copper 
and tungsten operations totaled 13,319,000 pounds, a decrease of 13 
percent. Byproduct molybdenum represented nearly 50 percent of 
the total concentrates produced in 1948 compared with 57 percent in 
1947. 

Shipments of molybdenum concentrates were 29,669,000 pounds 
(contained molybdenum) in 1948, an increase of 34 percent over 1947. 
The shipments in 1948 comprised 26,144,100 pounds to domestic 
consumers and 3,524,900 pounds for export. | | 

Molybdenum in ore and concentrates produced and shipped from mines in the 
United States, 1939-48 

. ; Shipped from mines . Shipped from mines 

veor | Fegiuction | ———___ yoge Paduotign | 
Pounds ! Value 2 Pounds ! Value 2 

1939....| 30,324,000 | 32, 415, 000 $22, 157,000 |] 1944._| 38,679,000 | 39, 423, 000 $27, 999, 000 
1940_---| 34,313,000 | 25,329,000 | 17, 189, 000 || 1945.---| 30,802,000 | 33, 683,000 | _ 23, 976, 000 
1941____ 40, 363, 000 38, 377, 000 25, 996, 000 |} 1946_.__ 18, 218, 000 16, 786, 600 11, 529, 000 
1942] 56, 942,000 | 66, 437,000 | 47, 275, 000 || 1947_.--| 27,047,000 | 22,189,800 | 15, 178,000 
1943.| 61, 667,000 | 53,955,000} 38,500, 000 || 1948.---| 26, 706,000 | 29, 669,000 | _20, 418, 000 

1 Figures for 1939-44 represent shipments from mines, plus concentrates converted to oxide by producer 
at Miami, Ariz.; those for 1945-48 represent shipments to domestic and foreign customers, plus concentrates 
converted to oxide at Miami, Ariz., and Langeloth, Pa. 

2 Largely estimated by Bureau of Mines. 

REVIEW BY STATES IN 1948 

Arizona.—The Miami Copper Co. was the sole producer of molybde- 
num in Arizona in both 1947 and 1948. Since 1938 the company 
has been a regular producer of molybdenite, which is recovered as a 
byproduct of its copper operations at Miami, Ariz. 'The concentrates 
are converted to molybdic oxide at Miami; output declined for the 
second consecutive year and was 28 percent less in 1948 than in 1947. 

California.—California ascended from last to fourth place as a 
producer of molybdenum in 1948. The only producer in California 
was the United States Vanadium Corp. at Bishop, where the metal is 
recovered as a byproduct of tungsten production. The treatment 
plant of the company was operated at a greatly increased rate in 1948; 

- as @ consequence, recovery of molybdenum was four times that of 
1947. Molybdenum occurs as molybdenite and powellite, which 
comprised 77 and 23 percent, respectively, of the output in 1948. 

Colorado.—Colorado, which after 23 consecutive years lost the lead 
to Utah in 1947 as the largest molybdenum-producing State, regained
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its premier rank in 1948. The ore deposits of Colorado are exploited 
chiefly for their molybdenum content; and, in general, production is 
geared to demand, whereas in Utah output of molybdenum is a by- 
product of copper operations and consequently is governed largely 

_ by the rate of copper mining. 
The Climax Molybdenum Co., operating the world-famous deposit 

at Climax, Colo., was the sole producer of molybdenum concentrates 
in Colorado in both 1947 and 1948; output was 14 percent greater in 
1948 than in 1947. The Climax deposit heretofore has been exploited 
solely for molybdenum, but in 1948 recovery of tungsten as a by- 
product was inaugurated. Most of its 1948 output of molybdenite 
concentrates was shipped to its processing plant at Langeloth, Pa., 
where the company produces ferromolybdenum, calcium molybdate, 
molybdic oxide, and other molybdenum products, as well as ferro- 
tungsten. : 

A shortage of manpower in 1947 and 1948 prevented carrying 
out of adequate mine repair and development at the Climax mine. 
To meet the development problem the driving of a level, situated 300 
feet below the Phillipson Level, was begun in November 1948. 
Montana.—A report on the Big Ben molybdenum deposit has been 

published. There has been no commercial production of molyb- 
denum from this deposit. 
‘Nevada.—Since 1941 the Nevada Mines Division of the Kennecott 

Copper Corp. has been the lone producer of molybdenite concentrates 
in Nevada. The concentrates are recovered as a byproduct of the 
McGill concentrator, where copper ores from the company Ruth and 
Copper Flat operations and from the Emma Nevada group of Con- 
solidated Coppermines Corp. are milled. Output of concentrates was 
39 percent less than in 1947 and was the smallest since recovery was 
inaugurated in 1941. | 

New Mexico.—The Chino Mines Division of the Kennecott Copper 7 
Corp., Hurley, and the Molybdenum Corp. of America, Questa, con- 
tinued to be the only producers of molybdenite in New Mexico in 1948. 
The output of these producers was 64 and 36 percent, respectively, 7 
greater than in 1947; State output was 58 percent larger. A strike of 
employees from March 23 to May 15 resulted in some delay in output 
at the Questa mine. The Questa mine, which is operated for molyb- 
denum only, was opened in 1919 and since 1923 has been a regular 
producer. Diseovery of a vein of ore averaging 5 to 6 percent MoS, 
on the lowest level of the Questa mine was reported. The concen- 
trates produced at Questa are shipped to the processing plant of the 
Molybdenum Corp. of America at Washington, Pa., where the com- 
pany produces ferromolybdenum, calcium molybdate, molybdic oxide, 
and other molybdenum products. At Hurley molybdenite has been 
recovered as a byproduct of copper operations since 1937. 

Utah. —Utah dropped to second place as a producer of molybdenum 
in 1948. The sole producer in Utah is the Utah Copper Division of 
the Kennecott Copper Corp., which since 1936 has been recovering 
molybdenite as a byproduct of copper at its Arthur and Magna con- 
centrators. Output of molybdenite concentrates in Utah was 19 
percent less in 1948 than in 1947. The loss in output resulted chiefly 

5 Herdlick, J. A., Investigation of Big Ben Molybdenum Deposit, Neihart District, Cascade County, 
Mont.: Bureau of Mines Report of Investigations 4406, 1949, 22 pp.
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from a strike by employees of the railroad serving the mine and con- 
centrators, which were closed from October 24, 1948, to February 5, 
1949. an | 

. RESERVES — | 

Information on reserves of molybdenum in the United States, pre- | 
pared by the Bureau of Mines and Geological Survey, was published in 

: hearings before a Subcommittee of the Committee on Public Lands, 
| _ United States Senate, Eightieth Congress, first session, 1947, pp. 

- 267-269. An abstract is contained in the Molybdenum chapter of 
Minerals Yearbook, 1947 (p. 796). | | 

- | . CONSUMPTION AND USES 7 

Consumption (as measured by shipments to domestic consumers) 
of molybdenum products in the United States was 20 percent greater 
in 1948 than in 1947. The largest single use for molybdenum is as 
an alloying element in the manufacture of steels, to which it is added 
as molybdic oxide, calcium molybdate, or ferromolybdenum. In 
general, when an entire open-hearth heat is to be alloyed to a degree 
not exceeding 0.8 percent molybdenum, the addition is in the form of 

| molybdic oxide or calcium molybdate; ferromolybdenum is used 
| when higher percentages of molybdenum are desired. Of. the total 
| _ molybdenum used in the United States, it is estimated that about 

| 70 percent isin steels. The addition of molybdenum to various grades 
of stainless steel increases resistance to most chemical attacks. 
Molybdenum is finding an expanding market in the high-temperature 

| alloys developed for various components of gas turbines, as well as in 
jet aircraft engines and turbosuperchargers. The development of 
high-temperature ceramic coatings for molybdenum has_ been 
described.® | | — | | 

Much smaller quantities (about 20 percent of the total) of molyb- 
denum, chiefly in the form of ferromolybdenum and molybdic oxide, 
are employed in gray iron and malleable castings. Molybdenum in 
various forms finds limited employment in the chemical, electrical, 
and ceramic industries, which account for about 10 percent of the 
total. <A relatively small quantity of concentrates (50,000 to 75,000 
pounds of contained molybdenum annually) is used by a few steel 
companies as an addition to the molten metal in the ladle to raise the 
sulfur content to improve machinability, in addition to gaining the 
benefit of the contained molybdenum. Molybdenum has been tested 
as a fertilizer for deficient soils. 

The following information concerning the research and develop- 
ment program of the Climax Molybdenum Co. has been quoted from 
its annual report: ’ | 

Metallic molybdenum.—A large proportion of current research effort has been 
devoted to the development of methods of fabricating molybdenum and molyb- 
denum-base alloys. The potential new applications for these materials depend 
largely upon the exceptionally high melting point of molybdenum which is about 
4,750° F. as compared, for example, with a melting point of 2,800° F. for pure iron. 
Considerable progress was made during 1948 in the production of larger size 

. 1 of g teel, High-Temperature Ceramic Coatings Developed for Molybdenum: Vol. 124, No. 4, January 24, 

7 Olimar Molybdenum Co., Annual Report: 1948, p. 3.
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| ingots and harder alloys. Field tests are under way for developing new uses for these materials. © | | | Molybdenum steel for springs.—A substantial proportion of alloy steel production is used for vehicle springs. During 1948 our research work has been continued | on the development of improved molybdenum alloy steels, and the efforts of our engineers have contributed to the more extensive use in this field. Special attention is being directed toward the European market where until recently there has been little use of molybdenum for this purpose. | 

Molybdenum sulfide-—There has been increased interest in the use of molyb- denite as a lubricant. Our field engineers are continuing their efforts in this field | and a program of research has been started. : 
Ceramics.—The use of molybdenum in vitreous enameling, on which we have been working for several years, has commenced in a small way, especially in “low- 

temperature” enamels. | | 

Production and shipments of molybdenum products! in the United States,’ 
1944-48, in pounds of contained molybdenum 

—_—_— eee 

Shipments 

. Year Production To d ~ 
o domestic ne |. “consumers Exports 2 Total 

1944.2 30, 579, 800 31, 138, 500 1, 577, 500 32, 716, 000 1945... ee 32, 406, 300 26, 977, 200 1, 327, 000 28, 304, 200 1946... 15, 039, 100 16, 501, 700 | 442, 400 16, 944, 100 | 1947_. 22 oe 20, 659,700 | 19, 878, 500 866, 400 20, 744, 900 Ce 24, 445, 300 23, 808,900} 1, 215, 800 25, 024, 700 | | 

1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 2 Reported by producers to the Bureau of Mines. | | 

: STOCKS 

The accompanying table shows industry stocks of molybdenum — 
concentrates and products, 1944-48. | 

Industry stocks of molybdenum concentrates and products, Dec. 31, 1944-48 

| Thousands of pounds] | 

Molybdenum content 
ee 

Year o Products 2 . 
oncen- 

trates ! Total 
Producers {| Consumers 

eee 
1944.28. eee eee 19, 321 6, 069 2, 671 28, 061 1945__._ 222-222 -- eee -ee eee eee 16, 883 10, 176 2, 653 29, 712 1946__. 2.2 19, 275 8, 211 2, 582 30, 068 1947___. oo 22 eee eee e eee 23, 661 8, 126 2, 695 34, 482 1948_____. oo eee eee eee 21, 206 7, 547 (3) ¢ 28, 753 

LL LL Srv ey ohennsemsenreeespeeeere 

1 At mines and at plants making molybdenum products. 
? Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 3 Figure not available. 
*‘ Excludes stocks of molybdenum products at consumers’ plants. 

PRICES 

Since 1938 the published price, f. o. b. mines, of molybdenite in 
concentrates containing 90 percent MoS, has been 45 cents a pound 
(equivalent to 75 cents a pound of molybdenum contained). Molybde- 
nite concentrates are shipped largely to processing plants for conversion
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to molybdic oxide, the form in which most molybdenum is employed 

in iron and steel plants. Some oxide, however, is employed in making 

ferromolybdenum and calcium molybdate, which are also used in the 

manufacture of iron and steel. The prices of the principal molybde- 

num products are based on a pound of contained molybdenum, f. o. b. 

producer’s plant. Throughout 1948 molybdic oxide and calcium 

molybdate were quoted at 80 cents a pound and ferromolybdenum at 

95 cents. Effective January 1, 1949, the price of molybdenite con- 

centrates was increased to 54 cents a pound of MoS, (equivalent to 

90 cents a pound of molybdenum contained) ; molybdic oxide and 

calcium molybdate were raised to 95 cents a pound of contained 

| molybdenum and ferromolybdenum to $1.10. 

| FOREIGN TRADE ® | 

Imports of molybdenum ore and concentrates into the United States 

for consumption are normally small, and in 1947 and 1948 none was 

received. Some molybdenum ore and concentrates are occasionally 

imported for conversion to molybdenum products, which are exported; 

no ore or concentrates were so imported in 1947 and 1948. 

Exports of molybdenum concentrates were 4,132,341 pounds (con- 

tained molybdenum) in 1948 compared with 2,989,251 pounds in 1947. 

Taking 46 and 38.5 percent, respectively, the United Kingdom and 

| France were the chief foreign markets in 1948. 
Exports of ferromolybdenum were 1,188,949 pounds (gross weight) 

in 1948 compared with 953,034 pounds in 1947, and those of molybde- 

num metal and alloys were 56,303 pounds compared with 133,106 
pounds in 1947. | 

: Tariff.—The duty on molybdenum ores and concentrates continued 

to be 17% cents a pound on the metallic molybdenum contained ; and 

on ferromolybdenum, molybdenum metal and powder, calcium 

molybdate, and other compounds and alloys of molybdenum it was | 

50 cents a pound of molybdenum contained plus 15 percent ad valorem. 

Molybdenum ore and concentrates exported from the United States, 1946—48, 
by countries 

[U. 8. Department of Commerce] 
En 

1946 1947 1948 

Country Molyb- Molyb- Molyb- 

Genent | Value | content | Value | content | Value 
(pounds) (pounds) (pounds) 

Argentina....-.--------------|------------|----------=- 2, 050 $1,808 |......-..---|--.-------- 
Austria_.___.---..-------------]|------------|------------ 6, 589 5, 502 10, 000 $4, 968 

Canada...........-..--...--) 30,000 | $24,000 | ‘101, 650 81,320 | 159, 230 104, 336 
Cuba_.._.-------------------- 1, 940 815 |__._-_------]------------|------------|------------ 

Czechoslovakia. -_..----------|------------|------------ 21, 820 15, 422 |____-_--.---|------------ 

Pranee ec] 555,840 | 418,509 | 1,591,210 | 1, 161, 353 
Germany -_-_..-_--------------|------------]------------|----2=--5525717

77732777337 131, 060 74, 945 

Italy 2 oo nnn nee eeneee[eseeeeee-see[------nn----| 892,378 | 294, 488 63, 201 48, 945 
Netherlands. ._._-------------|------------|----2----2--|----2 2272227 | 077773773227 13, 384 10, 567 

Sweden............-.2.----| 301,031 | 172,109 | 105, 915 84,895 | 262, 570 195, 721 
United Kingdom.............| 231,158 | 173,365 | 1,803,009] 1,330,296 | 1,901,686 | 1, 397, 898 

Venezuela. - --.--------------- 800 188 |---7--2n- roofer one 

Total.............-..-..| 564,924 | 371,024] 2,989,251 | 2,232,185 | 4,132,341 | 2, 998, 733 
rs 

8 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 

Mines, from records of the U. 8. Department of Commerce.
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WORLD REVIEW 

Despite the fact that molybdenum is produced in many parts of 
the world, the combined output of all countries other than the United 
States is less than 15 percent of the world total, and most of that comes 
from a few countries. 

World production of molybdenum in ores and concentrates, by countries, 1940-48, 
| in metric tons ! 

[Compiled by B. B. Mitchell] 

Country ! 1940 1941 1942 1943 1944 1945 |} 1946 1947 1948 

Australia. .........-__------- 20 24 7 15 9 (2) 4 2 2 
Austria_....-.---------------|--------|-------- 4 5 7 (2) 20 (3) (3) 
Canada.........-----.------- 5 47 43 178 509 |- 228 184 207 79 
Chile. co | 267 | 228 | 880} 680] 1,05 | Bel | 560) 402 | 582 : | 

ma: 

Manchuria ‘._______-.---| @) 75 384 516 516 301 ©) (3) (3) 
Other Provinces 5___.__-- 7 5 3 | (3) (3) (3) (3) (3) : 

Finland... .....-..-----------| . 47 148 126 108 110 92 99 (3) wee uene 
France......-.---.-----------|--------]-------- 2 11 7 |--------} =) (3) (3) 
Indochina, French___.-...---|-.------|-------- 2 2 (2) (3) (3) (ee 
Italy.......-.-.....--.-------) 2 26 17 9) @ |u| @ | @ 
Japan_..._-_----------------- 613 6 41 6 56 6 87 6189 6 108 52 18 1 
Korea, South_.__.-.---.-.--- 83 122 217 291 394 54 {---.---- 5 2 
Mexico.............-..-.-..| 310/| 522] 9855] 1,188] 717] 468| 818| 136 |__.._-- 
Morocco, French.-..-_-..---- 35 31 6 7 |o---- 2 }-------- 39 32 |..----- 
Norway_---------------.---| 287 | 229} 868] =. 287 [248 76 10} 108 79 
Peru..__..-.------~---.------- 166 146 154 85 62 29 4 3 3 
Sweden.....-.--.-..-22c2.ee-|--e-----feon-----[ezeee---] 12 20 3 |__.-..-[.-------|_ @ 
United States_.........-....| 15, 564 | 18, 309 | 25, 820 | 27,972 | 17,545 | 13,972 | 8, 264 | 12, 268 | 12, 114 

Total (estimate). ....-.| 17,200 | 20,300 | 29, 000 | 31,400 | 21, 400 | 15, 900 | 10, 800 | 14, 000°} 13, 600 
en 

1 Molybdenum is also produced in Greece, Rumania, Turkey, U.S.S.R., and Yugoslavia, but production 
data are not available. Estimates by author of chapter are included in total. 

2 Less than 1 ton. 
3 Data not yet available; estimate by author of chapter included in total. 
4 Exports to Japan proper. 
5 Data represent areas designated as Free China during the period of Japanese occupation. 
6 Preliminary data for fiscal year ended Mar. 31 of year following that stated. 

Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of molybdenite in Canada was 291,150 pounds in 1948 compared 
with 759,795 pounds in 1947. The output in both years came from 
Quebec, presumably from the La Corne mine. 

Chile, —Since 1939 Chile has been a regular producer of molybdenite 
concentrate. Output of molybdenite in Chile was 887 metric tons 
in 1948 compared with 669 tons in 1947. 

- Finland.—Operations at the Matasvaara molybdenum mine in 
Pielisjarvi were discontinued in July 1947 and the equipment has been 
sold and moved to the Aijala copper mine of Outokumpu Oy.’ Pre- 
sumably the Matasvaara mine was the only producer of molybdenum 
ore in Finland. 

French Morocco.—French Morocco had a small but regular annual 
production of molybdenite in 1929-30 and from 1933 through 1941, 
but from 1942 through 1945 there was little or no output. Operation 
was resumed in 1946, when 79 metric tons of concentrates were pro- 
duced; output was 60 tons averaging 88 percent MoS, in 1947. The 
deposits are in the Atlas Mountains, Azegour district, 12 miles from 
Amismiz. 

* Kaukokallio, Elvi, American Legation, Helsinki, Finland, June 7, 1948. 

888326—50——53
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EF apan.” —Produetion of molybdenum in Japan reached a peak in | 
1944, when an average monthly output of 26.2 metric tons of con- 
centrates containing 80 percent MoS, was recorded. Mining of 
molybdenum was temporarily suspended at the end of the war but 
was resumed on a small scale in October 1945, and 113 tons of con- 
centrates were produced in 1946. The average monthly output 
dropped to 2.1 tons in 1947, and in February and in March 1948 
production was only 0.7 ton. The Japanese molybdenum deposits 
are small and of low grade, and high Government subsidies have been 
paid in the past. 

Mexico. —During 1947 mining of the deeper ores, in which molybde- 
num is a constituent, was discontinued by the Greene Cananea Copper 
Co., Cananea, Sonora, which had been recovering molybdenite con- 
centrate since 1933. Consequently, there was no production of 
molybdenite by this company in 1948 compared with 344,668 pounds 
in 1947. 

| | Norway.—Production of molybdenite in Norway was 132 metric 
tons in 1948 compared with 172 tons in 1947. The Knaben deposits, 
40 miles east of Stavanger, are the principal sources of production. 

United Kingdom.—Imports of molybdenum concentrates into the 
United Kingdom were 2,287 long tons in 1948 compared with 2,309 
tons in 1947. 

10 Mining Journal (London), vol. 231, No. 5908, November 13, 1948, p. 842.
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GENERAL SUMMARY : 

ESPONDING to an ever-growing demand, marketed production , 
of natural gas expanded 12 percent to an all-time high of 5,148 
billion cubic feet in 1948. These figures are estimated to include 

gas stored and gas lost in transmission and reflect the sale at wells 
rather than at points of ultimate consumption, as in past practice. 
All major classes of consumers except carbon-black manufacturers 
used more gas during 1948. Domestic sales soared 12 percent to 
896 billion cubic feet, influenced by record sales of gas ranges, refriger- 
ators, and near-record sales of water heaters. At the same time that 
the Federal Reserve Board index of industrial production rose 3 per- 
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| FIGuRE 1.—Production and value of natural gas in the United States, 1916-48. 
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Salient statistics of natural gas in the United States, 1944-48 
AC SSA ce eeheeeacemeeeay 

1944 1945 1946 1947 1948 

Supply: 
Marketed production: ! . 

California__.......-..-millions of cubic feet...| 502,017 | 502, 442 487,904 | 560, 510 570, 954 
Louisiana_.-..-.-----.---------------.d0----| 534,688 | 542,789 525,178 | 581,398 686, 061 
Oklahoma... ...------------.----------d0_---] 310,888 | 357,530 | 380, 938 419, 010 480, 573 
Texas_-_------------------------------do____|1, 525, 515 |1, 711, 401 |1, 776, 148 1, 992, 704 | 2, 289, 923 
West Virginia_-...--------------------do. - | 181,452 | 160,225 | 178 958 | 192, 233 203, 681 
Other States... ----------------------d0_...| 656,479 | 644,299 | 681, 479 836, 318 916, 828 

Total production 1_.._..------------do_---|8, 711, 039 |3, 918, 688 |4, 030, 605 4, 582,173 | 5, 148, 020 
Total withdrawn from storage__...-.--..-do...-| 33, 585 36, 167 56, 138 86, 643 79, 035 

Total supply -.---------------------do---.|8, 744, 624 |8, 954, 853 |4, 086, 743 4, 668, 816 | 5, 227, 055 

Disposition: 
Consumption: 

Domestic_---------------------------.do- ~ | 562,183 | 607,400 | 660,820 802, 150 896, 348 
Commercial... . ~------------------.d0--..| 220,747 | 230,099 | 241, 802 285, 213 323, 054 
Industrial: ' 

Field_.-.-------------.--------- - do_-.-] 855,180 | 916,952 | 897, 809 933, 761 | 1, 021, 513 
Carbon-black plants._._-.........do_.-.| 355,770 | 481,830 | 478, 349 484, 882 480, 646 
Petroleum refineries._.......--..--do_..-| 315,311 | 338, 458 331, 520 | 363, 892 441, 470 
Portland-cement plants_......._..do__-- 35, 588 38, 349 58, 004 60, 499 72, 139 
Other industrial_..._...-._...._-..do_-.-|1, 351, 684 1, 337, 391 |1, 344, 626 1, 496, 147 | 1, 709, 979 

Total consumption..__.___......do__--|8, 696, 463 |3, 900, 479 |4, 012, 930 4, 426, 544 | 4,945, 149 
Used at electric public-utility power 

plants 2. _...-.. millions of cubic feet-.| 359,745 | 326,190 | 306,924 373, 037 478, 097 Exports.--_------------_--------..-.------do__..| 14, 576 18, 207 17, 675 18, 149 18, 704 
Total stored__.... -------. ----------------do._..} 48, 502 61, 502 75, 458 96, 316 136, 406 
Lost in transmission, ete__.-.......--....-do-_-- (3) (8) (3) 127, 807 126, 796 

Total disposition........_...-.----.-do_....|8, 754, 541 |8, 980,188 |4, 106, 063 4, 668, 816 | 5, 227, 055 
Number of consumers: 

Domestic__..---.--------.----------.thousands..| 10, 669 10, 959 11,472 | 12,204 13, 508 
Commercial__._..-----.----------.-_.--...do_-__- 845 889 965 1, 039 1, 145 
Industrial] 4___--...-.-.------2 2 -------do___- 43 46 50 50 59 

Number of producing gas wells___.-----.-.....-...-.| 58, 780 60, 660 62, 740 63, 670 (3) 
Value (at wells) of gas produced: 

Total___..--.-.----.---..-.thousands of dollars..| 189,809 | 191,006 212,251 | 274, 709 333, 173 
Average per M cubic feet__..._...._.__.-_cents_- 5. 1 4.9 5.3 6.0 6.5 

Value of gas consumed at point of consumption: 
Domestic_......-----------thousands of dollars..| 388,359 | 415, 122 447,018 | 526,355 585, 188 
Commercial_..._..-.----...-.--_---___.---do__-- 92, 137 97,572 | 102,566 | 125,844 142, 170 
Industrial.__-.------------------ 2..---.-do__.-] 313, 775 321, 501 | 332,772 | 376,119 466, 201 

Total value-__-.-.---.------------.---d0_-..| 794,271 | 834,195 | 882, 356 1, 028, 318 | 1, 193, 559 
Average per M cubic feet: 

Domestic_..-----.--...__.-.._.---cents-- 69. 1 68.3 67.6 65.6 65. 3 
Commercial. _.........__..._._..-.do_.-- 41.7 42.4 42. 4 44.1 44.0 
Industrial._...-.-__--.-.2.-. 22. do_-_- 10.8 10. 5 10.7 11.3 12.5 
Domestic and commercial___._._..do__-_- 61.4 61.2 60.9 60. 0 59.6 
Domestic, commercial, and indus- 

trial__._-.-.---------.-_.._-..._-cents_- 21.5 21. 4 22.0 23. 2 24.1 . 
Treated for natural gasoline: 

Quantity__....--..---..--millions of eubic feet--|3, 300, 000 |3, 653, 870 |3, 663, 760 |4, 070,150 | 4, 267, 500 
Ratio to total consumption_.......-.-----_-____- 89 94 91 .92 . 86 

seen ee 
SSS see ePUnetaeent 

i Figures exclude in 1944-46 and include in 1947-48 gas stored and lost in{transmission. 
2 This statistical series, compiled by the Federal Power Commission, includes manufactured gas and is 

therefore shown separately. However, the natural gas portion is assumed to be included with ‘Other in- 
dustrial’’ consumption shown above. 

3 Figure not available. 
4 Exclusive of oil- and gas-field operators
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cent over the 1947 performance, commercial and industrial consump- 

tion ot natural gas increased 13 and 12 percent, respectively. Gas 

used in the manufacture of carbon black was 1 percent below the 1947 

record, the first decline since 1948. Gas used as fuel at petroleum 

refineries, electric-public utility power plants, and portland-cement 

plants was 21, 28, and 19 percent, respectively, over the 1947 volumes. 

The average value of natural gas at the wells is estimated to have 

risen from 6.0 cents per thousand cubic feet in 1947 to 6.5 cents in 

1948. The strong market for natural gas resulted in gains in field 
prices in many areas. 

The number of domestic meters increased from 12,204,000 in 1947 

to 13,508,000 in 1948 and commercial customers from 1,039,000 to 

1,145,000. The small movement of natural gas to Canada continued, 

amounting to 193 million cubic feet in 1948 compared with 207 million 

in 1947. Deliveries to Mexico increased from 17,942 million cubic 
feet in 1947 to 18,511 million in 1948. 

OUTLOOK 

The trend toward relatively lower prices of natural gas compared 

with other fuels and the concomitant increase in public demand fore- 

cast continuance of the vigorous growth of the natural-gas industry 

in the immediate future. Although the amount spent on construc- 

tion in 1948 (chiefly for interstate transmission lines) was more than 

eight times the combined amount spent for natural, manufactured, 

and mixed gas 10 years ago, pipe-line construction will not have its 

full effect on 1949 consumption because of the 3 or 4 years required 

for completing projects. Planned expenditures will gradually taper 

off; but shortages, particularly of large-diameter steel pipe, are still 

expected to delay completion of expanded distribution and production 
projects. 

The present importance of the natural-gas industry is attested to 

by the fact that its pipe-line system exceeds railroad mileage in the 

Nation and far exceeds oil-pipe-line mileage. Although sales and 

number of customers gained materially in 1948, reserves increased 

faster than gas consumed or lost. Much of this gain was due to the 

record exploration and development under way in the oil industry, 

which had an important auxiliary result in the discovery of more gas. 

The accumulation of increased stocks of petroleum in 1948, followed 

by the curtailment of production, may affect exploration and inci- 
dental discovery of gas. 

A factor tending to conserve existing supplies is the interest shown 
in certain quarters—particularly by the Texas Railroad Commis- 

sion—in ending all gas flaring where economically possible. Gas- 
transmission companies are working with producers to tie more. 
casinghead production into their lines.
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Change-overs to straight natural gas resulted in decreases in sales 
and number of consumers of manufactured and mixed gas. In view 
of the continuation of high construction costs, this tendency to con- 

| vert from manufactured to natural or mixed gas rather than to 
expand existing plants to meet increased demands may be expected 
to continue. 

Another factor tending to increase 295 consumption is the continued 
expansion of use in appliances and equipment. The sale of water 
heaters and central heating units, which declined in 1948, should gain 
as the steel shortage eases. 

Some price changes may be expected as a result of several factors. 
Higher costs of materials and labor have already resulted in raises in 
field prices by a few producers. Transmission-line construction costs — 
are almost double the prewar level. The Supreme Court decision 
holding that the Federal Power Commission could not regulate the 
disposal of a natural-gas company’s field properties may facilitate the 
upward revision of gas rates. Some of the higher costs for labor and 
materials have been met by extending the trend toward automatic 
control devices to every phase of the gas industry. 

Underground storage has already proved its usefulness in expand- 
ing effective peak-load capacity, and new process equipment with 
considerably increased capacity will likewise help to augment winter 
capacity. New domestic applications of natural gas, recently de- 
veloped, promise sustained demand at high levels. In the industrial 
field, the savings in labor cost and processing time likewise insure 
further progressive development in the applications of natural gas as 
a source of heat. Completion of unfinished and planned long-distance 
pipe lines will consolidate the position of Texas and contiguous States 

| as the heart of the natural-gas arteries of the Nation. | 

GOVERNMENT REGULATIONS 

The United States Department of the Interior announced in 1948 
the first agreement under legislation enacted in 1946, authorizing it 
to permit the subsurface storage of oil or gas on Federal land. Though 
covering but a small portion of the Michigan gas fields, this established 
an important precedent, and several other applications are pending. 

In May 1948, the United States Supreme Court dismissed Republic 
Natural Gas Co.’s appeal from a decision of the Oklahoma Supreme 
Court requiring it to take gas ratably from a well owned by the Peer- 
less Oil & Gas Co. in the Hugoton field. The Oklahoma commission 
found that Republic, which has a pipe line, was draining gas from 
underneath the section where the Peerless well was drilled, thus pre- 
venting Peerless, which has no pipe line or market, from taking its 
proportionate share. The commission, sustained by the court, said
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Oklahoma law required Republic to buy gas from Peerless under such | 
circumstances. 

The Texas Railroad Commission continued its efforts to reduce 
flaring by ordering operators in 17 Texas oil fields to shut-in all wells 
where the produced gas was not being put to “lawful use,” effective 
in December 1948. ‘The commission cited operators in 26 more fields 
for hearing January 25, 1949. Operators obtained injunctions fora 
court test in fields previously ordered closed in. 

The United States Circuit Court of Appeals set aside an order of | 
the Federal Power Commission making the Border Pipe Line Co. of 
Texas subject to regulations of the commission, ruling that the FPC 
did not have power to regulate natural-gas companies which sell 
intrastate or for export. The FPC continued to find it necessary to 
allocate inadequate pipe-line capacities. It also issued new and 
amended regulations effective December 1, 1948. In December 1948, 
the FPC stated that the statutes of Missouri do not confer juris- | 
diction upon the Missouri Public Service Commission in cases involv- 
ing Missouri sales by an interstate pipe-line company. 

In June 1948, a United States Court of Appeals upheld a FPC order 
rejecting a company’s claim that it had exclusive rights to service the | 
Detroit and Ann Arbor markets under the grandfather clause of the 
Natural Gas Act and under well-established public utility law. The _ 
court held that nothing in the Natural Gas Act suggests that the 
Congress preferred monopoly to competition. 

The Senate Commerce Committee rejected the Moore-Rizley bill, 
which would have changed the Natural Gas Act of 1938 by limiting 
the powers of the Federal Power Commission. 

In June 1949 the Supreme Court, in an important decision, ruled 
that the Federal Power Commission could not regulate disposal of a 
natural-gas company’s reserve fields. 

: | RESERVES 

The Committee on Natural Gas Reserves of the American Gas 
Association reported reserves of 173,869,340 million cubic feet at the 
end of 1948. This represented a 4.8-percent increase over the 1947 
figure in spite of a record production year. The proved reserves of 
natural gas in the United States have increased more than 700 percent 
since 1925 and more than 230 percent in the past 10 years. The 
following table lists the committee’s estimates of changes during _ 
1948 and totals as of December 31, 1948, by States. 
American Gas Association estimates of the proved reserves of 

natural-gas liquids (including condensate, natural gasoline, and 
liquefied petroleum gases) in the United States total 3,540,783,000 
barrels as of December 31, 1948. This represents a gain of 286,808,000 
over the 1947 year-end figure of 3,253,975,000 barrels.
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BS Estimated proved recoverable reserves of natural gas in the United States, 1947-48, in millions of cubic feet ! 

[Committee on natural gas reserves, American Gas Association] 

eee 

Changes in reserves during 1948 2 Reserves as of Dec. 31, 1948 2 

State ee ‘Dec. 31, E Discoveries Net change Und 30 xtensions| of new : , . nder- 1947 and fields and in under- Net pro. Total Nonasso- Associated 6] Dissolved’| ground revisions | new pools | Srunn™s | storage 8 in old fields 8 : = 
|] FO 

Arkansas._____.---_- 2. ee 890, 149 73, 969 3, 484 —10 65, 754 901, 838 457, 906 161, 919 280, 568 1, 445 2 California. _....___..__.____._.._._..._-_-- ee 10, 164, 356 498, 673 111, 257 —2,699 578, 994 10, 192, 593. 2,911,991 | 3,052,802 | 4, 215, 775 12, 025 bd Colorado............2..2.------------- eee 331, 866 621, 577 408, 148 |___--.____-- 12, 412 1, 349, 179 586, 757 40, 939 721, 483 |... ------ Tllinojs____..22 222 e- ee ee 221, 131 43,310 |_______-_--_J_. eee 36, 637 227, 804 7, 967 20, 000 199, 887 |_.-..._----.- be Indiana___.__..._____.__.__._.o ee 13, 000 14,104 |______ ee [Lee 5, 504 21, 600 6,000 |__-_----__- 15,600 }_.-_--- eee ®| Kansas____.___---.-222-------.---------.------| 14, 556, 916 124, 304 2, 385 1, 213 276,986 | 14,407,832] 18, 959,636 210, 292 211, 035 26, 869 Kentucky___.._..----..---.-.--.--..--.--------| 1,379, 480 69, 775 9, 000 7, 896 88, 000 1, 378, 151 1, 295, 122 |__________-- 73,000] . 10,029 Louisiana_-___.___.2-_2 2 ee ---e ee 23, 481, 233 532, 638 722, 859 |_____--__--- 759, 210 23, 977, 520 18, 909,691 | 3,490,004 | 1,577,825 |...__....... & Michigan____._............_-------.-_----.._._- 168, 469 14, 490 11, 705 10, 461 22, 138 182, 987 121, 502 |___________- 45, 876 15,609 => Mississippi___--....................---------..-] 2,452, 760 54, 413 52,423 |____._____-- 55,260 | 2, 504, 336 1, 743, 948 464, 632 295,756 |__.......... @ Montana..____.__._.___________. ee 700, 510 189, 244 1, 966 1, 575 40, 690 852, 605 485, 030 337, 121 28, 879 1,575 W New Mexico__.__.__.____._________..___..____- 5, 990, 283 — 214, 670 108, 930 989 279, 171 5, 606, 361 2, 824,102-| 1,991, 862 786, 557 3, 840 © New York......._...__---.-.----.-..)s 64, 900 4,098 |... 3,073 4, 456 67, 615 59, 720 |. 725 7,170 2 Ohio_____-__ ee 611, 200 57, 780 7, 880 13, 325 60, 732 629, 453 542,608 |... ee 38, 500 48, 345 A Oklahoma._____-._-.___-.. 2. 11, 350, 864 447, 543 208, 636 — 283 674, 315 11, 382, 445 7, 660, 624 1, 125, 186 2, 534, 088 12, 597 Pennsylvania. ___._.__.._.___._._.._... 483, 063 182, 967 12, 000 138, 972 74, 592 617, 410 530, 721 |___________- 45, 750 40,9389 Texas. -___ eee --e-----------------------| 90,025, 566 6, 563,060 | 1,830,349 {.._..-._.._.] 2, 710, 422 95, 708, 553 68, 663, 367 | 16, 725,023 | 10,320,163 |...__._-..... © Utah... eee 66,670 |__.-_._____- 10,000 |... -----._- 6, 872 69, 798 69,798 |_.----------|._--------ef[.-e---ee-ee West Virginia____.....222 22222 ee ee 1, 780, 735 123, 462 37,000 1, 970 206, 000 1, 737, 167 1, 622, 235 |_--_-e 89, 500 25,432 © Wyoming._._....__-.-_-_- 1 1, 191, 788 363, 063 588, 067 |..----____-- 49, 178 2, 093, 740 927, 796 257, 308 908, 636 |_.-.--_-_._- Other States 9___._.-_--_-_o 1, 975 5, 688 3,000 {..------___- 305 10, 358 7,993 |_---------_ 2,360 [..-....---__- 

Total__...--.--.------------------------.-| 165, 926, 914 9, 769, 483 | 4, 129, 089 51, 482 | 6,007,628 | 178,869,340 | 123,394, 514 | 27,877,038 | 22,391, 913 205, 875 
—_—_—_—————_—_——_-_---- see 

1 Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and 5 Nonassociated gas is free gas not in contact with crude oil in the reservoir, at a standard temperature of 60° F. 6 Associated gas is free gas in contact with crude oil in the reservoir. 2 Excludes shrinkage caused by recovery of natural gas liquids. ? Dissolved gas is gas in solution with crude oil in the reservoir. ’ The net difference between gas stored in and gas withdrawn from underground storage 8 Gas held in underground reservoirs for storage purposes only. reservoirs. ; ® Alabama, Florida, Missouri, Nebraska, and Virginia. ‘ Net production equals gross withdrawals less gas injected into underground reser- 
voirs; changes in underground storage are excluded.
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PRODUCTION 

GROSS PRODUCTION 

| The estimated gross production of natural gas in the United States 
in 1947 increased 9 percent over 1946—from 6,190,200 million to 
6,733,230 million cubic feet. Continuing an earlier trend, straight 
gas-well production declined 1 percent from 3,807,500 million cubic 
feet in 1946 to 3,769,768 million in 1947, while gas obtained from oil 
wells increased 24 percent to 2,963,462 million feet in 1947. The 
States with the greatest total production in 1947 were Texas, Louisiana, 
California, and Oklahoma. Mississippi experienced the largest pro- 
portionate gain, 65,980 million cubic feet compared with 22,700 million 
in 1946. ‘Texas made the largest gain in 1947. A few States, mainly 
in the Appalachian area (including New York, Pennsylvania, and 
West Virginia), showed declines. Much of the production from the 
Gulf States was transported to the east and to California. 

Gross production and disposition of natural gas in the United States in 1947, by 
States, in millions of cubic feet 

. , Production ! Disposition 

State ; Mar- . 
From gas| From oil} mota, | Kketed | Repres- Losses 
wells wells produc- suring waste 3 

Arkansas....--.----------.-------------| 34,000 | 40,000 | 74,000 | 50, 680 11, 890 11, 480 
California_-......-.-.-.-.-.-.----...----| 209,700 | 494,600 | 704,300 | 560,510 135, 363 8, 427 
Colorado..-.----------------------------| 5, 400 5,900 | 11,300 8, 392 300 2, 608 
Tllinois_.....-...----------.------------- 400 | 48,000] 48.400] 17,023 5, 200 26, 177 
Indiana....---.-.-.-.-----_------------- 630 1, 460 2, 090 877 1, 200 13 
Kansas..-------------------------------| 151,000 92,500 | 243,500 | 209,321 1, 814 32, 365 
Kentucky - -----.---.------------------- 87, 860 10, 150 98, 010 96, 459 1, 491 60 
Louisiana_-..-.-...-.-----.-------.-----| 466,100 | 386,500 | 852,600 | 581,398 164, 934 106, 268 
Michigan_-_---.-...-.-.---...----------- 14, 000 24, 300 38, 300 18, 812 133 19, 355 
Mississippi-----_-.--- .-.-..--_--------- 27, 840 38, 140 65, 980 40, 037 10, 813 15, 130 
Missouri_-.-----.-.---.--------------+-- 38 | ..------- 38 38 |....--.-----|---------- 
Montana.----.-.-.--------------------- 31, 560 3, 440 35, 000 34, 282 270 448 
New Mexico-.-.-...-..--.---_---.------- 27,590 | 208,570 | 236,160 | 142,740 3, 741 89, 679 
New York.-----_..---------_----------- 4, 480 250 4, 730 4, 600 130 |_..-----.. 
Ohio_-_.-.------.----------------------- 68, 860 4,000 72, 860 68, 946 3,914 }_..-_----- 
Oklahoma. ---.---_---.---.-------------| 282,060 | 367,620 | 649,680 | 419,010 16, 500 214, 170 
Pennsylvania._........-.-.-.-.-------_- 87, 070 5, 000 92, 070 91, 971 67 32 
Texas_....------------.---.-.-----.---.~-|2, 038, 000 |1, 204, 000 /3, 242,000 /1, 992, 704 710, 302 538, 994 
Utah _.-.---------s-2--n-ses sense] 6,040 [oP 6040 |” 6,040 | 
West Virginia._........---_-2-_-...-_-.-| 190,310 7,500 | 197,810 | 192, 233 3, 579 1, 998 
Wyoming...__.-.-...-.-----.----------- 36, 240 21, 500 57, 740 45, 550 11, 478 712 
Other States 4_.-_._-.-.--- ee -ee 590 32 622 600 |_-------..-- 22 

Total__......---------------------|8, 769, 768 |2, 963, 462 |6, 733, 230 |4, 582,173 | 1,083,119 | 1,067, 938 

1 Marketed production plus quantities used in repressuring, lost, and wasted (see footnote 3). 
2 New basis; includes gas stored and lost in transmission. 
3 Includes gas (mostly residue) blown to the air but does not include direct waste on producing prop- 

erties, except where data are available. 
4 Florida, North Dakota, South Dakota, Tennessee, and Virginia. 

An aggregate of 5,640,438 million cubic feet was withdrawn from 
reserves and consumed or lost in 1947. This figure was obtained by 
subtracting from estimated gross production the amounts returned to 
underground reservoirs for repressuring, pressure maintenance, and 
storage. The increase in withdrawals of 10 percent over 1946 in- 
dicates the rate at which the Nation’s reserves of gas are being 
depleted.
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Underground storage of natural gas increased 28 percent from 
75,458 million cubic feet in 1946 to 96,316 in 1947. In the Eastern 
States, increasing reliance on gas from interstate pipe lines continued. 
In West Virginia large quantities of gas were stored in old pools for 
peak-load delivery, and three underground storage projects were 
completed or planned. Several liquefied-petroleum-gas storage plants 
were built to store some of the heavier and richer fractions of natural 
gas, such as propane and butane, in liquid form to be regassified as the 

_ need occurs. Expanded transportation facilities brought increased 
quantities of Texas gas directly to consuming centers in Ohio, New 
York, and Pennsylvania. | 

Natural gas stored underground in and withdrawn from storage fields, by States | 
| of location, 1946-47, in millions of cubic feet 

1946 | 1947 

State 
Total Total Net Total Total Net 
stored |withdrawn| stored stored |withdrawn| stored 

Arkansas._..-.---.-------.--------- 1,189 |_...22--_L-. 1, 189 7 |------------ 7 
California----_---.-.....-..---..-.-| 14,178 9,731 | 4,442| 9,297} 11,291 | —1,994 
Ilinois__.---.---.---2------- eee 451 |... 222---- 451 294 5 289 
Indiana_.--.----.--..---.-..--.-... 345 67 278 544 433 111 
Kansas...-------.---.---.-2sssssse 7,527 7,866 | —339] 11,323 “8, 790 2, 533 
Kentucky_....--..-..--.....--.s- 1, 361 914 447 | 1,149 1,932 733 
Michigan.._.....---:--..--.----2.- 1, 118 2,481 | 1,363] 4712 8,804 | 4,092 
Montana..._.------.--..-.2---2-- 621 186 435 | 1,377 608 769 
New Mexico. _-_-.-.-----_--.-.-.-- 1, 417 83 1, 334 261 87 174 
New York...__-.---..-...-.---0- 2; 293 780| 1,513 | 2,668 2, 702 —34 
Ohio_-...20022 LT] 14534} 0,571 | 3963 | 18, 136 15, 979 2,157 
Oklahoma.........--.-.-...-s.-2ee 4, 098 1,314] 2784] 4,987 3,776 1, 211 
Pennsylvatiia.--.--..-..---2--..---| 12,147 9,667| 2,480] 19,230 15,297 | 3,933 
TexaS_.---.------- eee [eee 425 — 425 4, 012 27 3, 985 
West Virginia....-_._..._..-.......) 14, 180 12,053 | 2,127 | 17,692 16, 907 785 
Wyoming_._..--.----- oe eee. 4 foe el 4 627 5 622 

, Total_...--------------------| 75,458 | 56,138 | 19,320 | 96,316 86, 643 9, 673 

Total gas withdrawn from storage increased 54 percent from 56,138 
million cubic feet in 1946 to 86,643 million in 1947. The figures show 
steady growth in storage and withdrawal, and there is little doubt that 
the practice of storing gas to assure steady supplies during peak seasonal 
periods will continue to expand. 

Losses and waste other than gas lost in transmission totaled 1,067,- 
938 million cubic feet in 1947. Although casinghead-gas conservation 
projects saving millions of cubic feet daily were completed, under 
construction, or planned in Texas, that State still led the Nation in gas 
waste with 538,994 million cubic feet, followed by Oklahoma with 
214,170 million. 

After decreasing 23,709 million cubic feet in 1946 (2 percent), the 
amount of gas used for repressuring and pressure maintenance 
increased 4 percent to 1,083,119 million in 1947, mainly due to gains 
in Louisiana and Texas. Texas accounted for 65.6 percent, Louisiana
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15.2, and California 12.5 percent of the total volume of gas used for | 
repressuring. 

_ The growth in repressuring and pressure maintenance is closely 
related to cycle-plant operation. Texas, California, and Louisiana 
(where 93.3 percent of all gas returned to formations was reported in 
1947) were also leading in natural-gasoline and cycle-plant production 
during that year. 

MARKETED PRODUCTION | 

Marketed production in 1947 is reported on a new basis and includes 
gas stored and lost in transmission, in order to reflect more accurately 
actual field conditions. Figures therefore are not comparable with 
1946 and earlier records, which include only gas used by the ultimate 
consumer. In all 4,582,173 million cubic feet of gas were marketed 
in 1947. Texas, Louisiana, California, and Oklahoma being the four 
leading producing States. 

The average wellhead value of natural gas in the United States 
increased from 5.3 cents per thousand cubic feet in 1946 to 6.0 cents 
in 1947, reflecting sustained demand. The average in the Gulf States 
was 3.7 cents in 1947 compared with 3.3 cents in 1946. California 
experienced a sharper increase from 7.4 to 10.2 cents in. the same 
period, and the combined average for New York, Ohio, Pennsylvania, 
and West Virginia declined from 21.3 to 20.8 cents. | - 

Marketed production of natural gas in the United States, by States, 1943-47, in. 
millions of cubic feet 

, | 
° e e @ 2 Mis- New Ar- | Cali- j Colo- | Tli- | Indi- | Kan- | Ken- | Loui- | Mich-| ™ Mon- 

Year |kansas| fornia | rado | nois | ana | sas |tucky| siana | igan sippi tana Mexi- 

1943___._.--| 36,469] 457,757; 6, 445) 18,120] 1,450] 133, 729} 92,364] 505, 294] 18,006] 1,461] 31, 562 86, 500 
1044______._| 46, 458) 502,017) 5, 141} 18,137] 1,014} 157, 733] 94, 228} 534, 688] 19,653) 1, 352 32, 102] 87, 727 
1945__...---| 46, 600] 502,442) 4,914! 16,663] 1, 543; 145,959] 81, 714] 542, 789] 21,874! 4, 587/ 31, 829 105, 023 . 
1946__...---| 45, 177| 487,904] 6, 728] 17,166} 1,094) 165, 725] 70,396] 525, 178| 20,879] 7, 225 30, 713/119, 262 
1947 1____._| 50,630) 560, 510! 8, 392] 17,023 877} 209,321; 96, 459] 581, 398! 18,812) 40,037] 34, 2821142, 740 

oo oooao@owCw0$(—$”:.30 eee 

Value at wells 

Penn- West New : Okla- : Wyo- | Other Total | Aver- Year Ohio syl- Texas Vir- : Total 
York homa : eae ming | States (thou- | age 

vanla gina sands | (cents 
of dol-} per 
lars) M) 

1943.......| 8,062] 52, 001| 285,045] 93, 543} 1, 323, 885} 223, 787| 34,351] 4, 858] 3, 414, 689 176, 893 5. 2 
1944___.._.) 7,052] 51,724! 310, 888) 92, 987| 1, 525, 515] 181, 452] 34,521] 6, 660] 3, 711, 039 189, 809 5.1 
1945.___.__] 9,210] 49, 967| 357, 530| 82, 188] 1, 711, 401| 160, 225] 35, 282] 6, 946] 3,918, 686| 191,006, 4.9 1946_-__.-_] 5,084) 61, 570| 380,938] 92, 443] 1,776, 148| 178,958] 33,266| 4, 751| 4,030, 605| 212,251 5.3 1947 1_.._--] 4, 600| 68, 946| 419,010} 91,971] 1,992, 704| 192, 233| 45,550] 6,678] 4, 582, 173| 274,709| 6.0 

a 

1 New basis: includes gas stored and lost in transmission,
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Natural gas produced and consumed in the United States in 1947, by States 

. Consumption (including receipts 
Marketed production ! from other States) 

: Estimated : Value at points 
State Quantity ' value at wells Quantity of consumption 

eq1s Total Aver- “175 Total Aver- 
Millions Per- Millions | Per- 
ofcubic |centof| (thou- | age | of eubic | cent or | thou oe 

feet | total | Sands |) per M | “feet | total | -Sands .| per of dollars)| (cents) of dollars)} (cents) 

Alabama__................|..--.--..---]..------|_-.-.-----|..------] 50,713 | 11 $11,759] 23.2 
Arizona. ___..............-| nn) 27, 768 "6| 82421 29.7 
Arkansas..................| 50,630 |. 1,818 | 3.6 | 102,779| 23] 14562| 142 
California..._.............| 560,510 | 12.2] 57,284| 10.2] 548,382] 12.4] 171,552] 31.3 
Colorado...__............ 8, 392 "2 660 | 7.9} 49,0271 1.1] 14372] 29.3 
District of Columbia. _._.-|....---_-----]..------|_--_-----|_------- 8, 474 .2 7, 831 92. 4 
Florida._......-..........- 3| @ (3) 3.2| 7,891 '2| £617| 20.5 
Georgia.............-...-|_-----------|------}--------|----- | 417 368 "9| 14046] 340 
Illinois.......--...-.-..._ 17, 023 14) 1,565 | 9.2 | 132,153] 3.0] 65,480] 49.5 
Indiana.._..............-- 877 | (2) so| 9.1 | 42,528] 1.0] 24641] 57.9 
lowa_............- nnn | eee eee _---|----------|--------] 407 948 '9|} 16,313] 39.8 
Kansas.___................| 209,321 | 4.6 | 10,598 | 5.1 | 191,952| 4.3| 38195] 19.9 
Kentucky__...............| 96,459| 21] 14430] 15.0] 36,938 "3 | 15,564]; 42:1 
Louisiana...___.....-.....| 581,398 | 12:7] 212211 3.6] 375,206| 8.5] 38,906] 10.4 
Maryland....-._..-...-...|_----.....--|.--_----|.-0|-_--} 3, 402 "1} 3413} 100.3 
Michigan...._.......__.- 18, 812 74} 772,386 | 12:7] 80,571! 1:8] 53,803] 66.9 
‘Minnesota.............-..-|-----.-....-|_----..-|_---_..._-|_--_.--| 43,198] 10] 15,886] 36.8 
Mississippi_._-.....--.....|. 40,037 79] 2,989 | 5.0 | 52.461] 12] 12,063] 23.0 
Missouri_..._--.......... 38 | (2) 5| 132] 78,101} 1.8] 32542] 41.7 
Montana......_..-........|. 34, 282 .8| 1,560! 4.6| 30,919 '7| 8431 | 97.3 
NebrasKa__...---..------.-]-_--_-------|_-------]-----_----|_-------] 39, 699 9 15, 034 37.9 
New Mexico...............|. 4142,740 | 3.1 | 2,526 | 1.8 | 102,766| 2.3] 8,922 8.7 
New York................| 84600] .1] 2118] 243] 41,572 ‘9| 31,112| 748 
North Dakota___........_- 442 | (2) 14] 3.2] 2,608 i] £453] 44.2 
Ohio......................|  68,946| 1.5] 13,548] 19.7| 221,571| 5.0] 117,922] 52.9 
Oklahoma.................| 419,010] 9.1] 16,509) 3.9| 254592] 5.7] 34000| 13.4 

: Pennsylvania........-.....| ¢91,971| 2.0] 21,816| 23.7| 175,906) 4.0] 78,453] 44.6 
South Dakota._.....-._.. 6] (2) (3) 6.0 | 8,016 "21 3077] 38.4 
Tennessee. .......--------- 80 (2) 5 6.3 33, 986 8 11, 303 33. 3 

- Pexas._._..........-..-...| 71,992,704 | 43.5] 73,381 | 3.7 |1,444,422| 32.6| 114 394 7.9 
Utah........-..-..-....... 6, 040 "1 324] 5.4]. 20,919 '5| 6,206 29.7 
Virginia._....--........... 64} (2) 6| 9.4| 3,055 1] 3,438] 119.5 
West Virginia_............| 192,233] 42] 29,643] 15.4] 106,105} 2.4| 29,400] 27.7 
Wisconsin.....-..--.......|_---.-------|-.------|---------|-------- 2671 (2) 329 | 13.2 
Wyoming.................| 45,550 | 1.0| 2,273 | 5.0 | 26, 351 .6| 4,967] 188 

Total 1947..........-| 4,582,173 | 100.0] 274,709 | 6.0 |4,426,544 | 100.0 [1,028,318 | 23.2 

1 New basis; includes gas stored and lost in transportation. 
2 Less than 0.05 percent. 
3 Less than $500. 
4 Includes 3,077 million cubic feet piped to Mexico. 
5 Includes 28 million cubic feet piped to Canada. 
6 Includes 179 million cubic feet piped to Canada. 
7 Includes 14,865 million cubic feet piped to Mexico. 

NUMBER OF WELLS 

Gas-well completions dropped from 3,353 in 1947 to 2,897 in 1948, 
with sharp drops in Michigan, Ohio, Pennsylvania, and West Virginia. 
Declines also occurred in some of the Rocky Mountain States, includ- 
ing Montana, Wyoming, and New Mexico. Casing and line-pipe 
shortages at the Bowdoin and Cedar Creek fields caused most of the 
decline in Montana. Texas continued to lead in number of comple- 
tions, with 542. California drilled only 21 wells, compared to 45 in 
1947. 

The number of producing gas wells increased during 1947 from 
62,740 to 63,670 at the close of the year. States with large total 
increases included Kansas and Oklahoma (550), West Virginia (500), 
Texas (200), and Louisiana (100).
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The total number of gas wells (net) abandoned or shut-in during 
1947 was 2,423. Of this number 1,400 were in the Ohio-Pennsyl- | 
vania-New York area, and 337 were in Texas. 

Gas wells in the United States, 1946—48, by States 

Producing | Drilled | Producing | Drilled 
State Dee. 31, during Dec. 31, during 

1946 1947 1 1947 1948 1 

ArkKansas.._..-.---.---.--.------+----------- +--+ 180 10 160 5 
California....2-....--.-.-.----.-+---------------------- 310 45 350 21 
Colorado_....-.---.-------------+--------------+-------- 20 7 20 10 
Nlinois__._..--.---.-------------+---------------------- 90 9 100 il 
Indiana. .....-.-.---..----------~---------------------- 840 35 830 40 
Kansas...__..-----.-1-2) 22s e nets 2, 400 400 2,700 382 
Kentucky_-....---.-.----.--------------- ee neeeeee 2 3, 390 110 2 3, 350 151 
Louisiana......-.-.-----.------~----------------.---e- 2, 000 105 2, 100 133 
Michigan... _._-.-.---------------------ee eee nee 750 150 760 30 
Mississippi__....--.-.-----.------------.--------------- 30 29 60 16 
Missouri. ...------------------------------------------- 110 2 100 3 
Montana__.._-.---.------------------------------------ 650 93 700 69 
New Mexico. -__---.---.-------------------------------- 170 63 220 44 
New York___.--..----------- 2-2 eee 1, 830 10 1, 700 |_.----__---- 

. Ohio.__.-....------------------------------------- =e 7, 200 580 7, 190 407 
Oklahoma_.__..---.-.----.------~----------- +--+ 3, 000 269 3, 250 258 
Pennsylvania. -_-_....---------------------------------- 19, 500 270 19, 100 228 
Tennessee_.........------.---------------------+-------- (?) wane neenneee. (2) 1 
TexaS__...-....-.-.------------------------- +--+ =e 4, 800 537 5, 000 542 
West Virginia... 02222215} 300 610 | 15,800 535 
Wyoming________-._-.--------------------------------- 140 19 150 7 
North Dakota, South Dakota, Utah, and Virginia _ -___- 30 |... .--- 30 4 

Tota 62, 740 3 63, 670 2, 897 

! From Oil and Gas Journal and State sources. 
2 Tennessee included with Kentucky. 

DEVELOPMENT AND PRODUCTION BY STATES 

Arkansas.—Data supplied by J. W. Saunders, Arkansas Oil and 
Gas Commission, indicate that the increased gas production in 1948 
was due primarily to additional development in established fields. 
The output of the controlled oil and condensate fields in south Arkansas 
declined slightly from 65,984 million cubic feet in 1947 to 65,636 million 
in 1948. About 6,000 million cubic feet were vented. In the dry-gas 
fields of north Arkansas, where the White Oak field was extended in 
1948, 4,812 million cubic feet of gas were produced in 1947 and 5,703 
million in 1948. The Columbia pool remained shut-in during 1948 | 
because of the lack of a market for the gas. No dry-gas discoveries 
were reported. 

California.—According to the California State Department of , 
Natural Resources, total withdrawals of gas in California for 1948 
were 571,643 million cubic feet compared with 551,145 for 1947, a 
gain of 4 percent. Production totaled 189,682 million cubic feet of 

. gas from dry-gas fields, 415,735 million cubic feet of wet gas from oil 
fields, and 26,480,000 barrels of natural-gas liquids (including con- 
densate). Losses due to processing at gasoline plants aggregated 
33,774 million cubic feet. 

In northern California, during 1948, the Pacific Gas & Electric Co. 
added approximately 30 miles of high-pressure transmission mains. 
Its gathering system in the Rio Vista field is connected to a total of 

_ 145 active gas wells. In southern California, the Southern California 
Gas Co. completed approximately 73 miles of transmission mains in
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Riverside and Imperial Counties, extending from the 30-inch Texas- _ 
California line to the United States-Mexico border. This service will 

| reach several communities not heretofore supplied with utility gas, 
some of which have converted to natural gas from liquefied petroleum 
gas. Other pipe lines constructed included 14 miles of 30-inch in the 
Pasadena area and 6 miles of expanded gathering lines in the Trico 
field area to connect with recently developed production in the 
northwest extension of the field. 

A 1,000-horsepower compressor unit was installed in Playa del Rey 
underground storage field, where a maximum withdrawal of about 
100 million cubic feet per day was attained—an increase over the 
1945 rate of 72 million. Owing to the strategic location of this storage 
structure near the heart of the Los Angeles load center, it has been 
used to a great degree in hourly load equation in addition to daily and 
seasonal equation, for which it was originally planned. Another 
storage reservoir, in Santa Barbara County, operated for the purpose 
of daily and seasonal load equation only, is in the La Goleta field. It 
has increased its maximum daily delivery capacity from 215 million in 
1945 to 222.5 million cubic feet as of January 10, 1949. 

| The great demand for natural gas in southern California during the 
severe winter of 1948-49 caused increased withdrawal from storage. 

| Measures are being taken to provide additional pipe lines to the 
San Diego area to preclude a recurrence of the shortages experienced 
during the past winter. Utilization of natural gas by domestic and 
commercial consumers increased 17 percent and by industrial users 
19 percent. 

The California subcommittee on statistics of exploratory drilling, 
Graham B. Moddy, chairman, recorded nine new fields and pools 
discovered in 1948, none rated as a major discovery. Together with 
extensions, these added 8 million barrels to natural-gas-liquids reserves 
and 240 billion cubic feet to gas reserves. Of 488 completions in 
1948, only 33 were drilled primarily to find gas. Of these, eight were 

| successful, including two wildcats. Three outposts were finished as 
| discovery wells of new pools. Wildcats discovered three gas fields 

| and one gas pool. 
Among the new field wildcats, a Solano County discovery had a 

rated initial production of 7 million cubic feet a day in the Denverton 
field. Another, in Yolo County, rated 6.45 million cubic feet from 
the Martinez. A successful new-pool wildcat in Santa Barbara 
County showed an initial production of 2,155 thousand cubic feet 
per day from the Seape formation. Among the deeper and shallower 
pool tests, one Cretaceous well in Solano County yielded an initial 
production of 4.7 million cubic feet. 

Estimated natural-gas-liquids reserves totaled 307,908,000 barrels 
on December 31, 1948, a decrease of 4,243,000 barrels during 1948. 
Gas reserves at the end of the year were 10,192,593 million cubic feet, 
an increase of 28,237 million over 1947. 

Rio Vista led in activity among dry-gas fields, with 9 completions 
out of a total of 23 completions for all dry-gas fields. 

Colorado.—New discoveries increased in Colorado in 1948, accord- 
ing to J. R. Schwabrow, Federal Geological Survey. An 8,286-foot 
well at Dove Creek produced 5,200,000 cubic feet of gas and 528 | 
barrels of condensate per day from the Hermosa or Paradox sand at
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5,910-5,934 feet. Another (an extension of a New Mexico field) at 
Barker Creek produced 113,000,000 cubic feet after acidizing in the 
Paradox. An old McElmo well, deepened, flowed 40,000,000 cubic | 
feet of carbon dioxide gas from the Devonian at 6,805-6,965 feet. A 
4,902-foot well at Pagoda, which had an initial production of 7,700,000 
cubic feet in the Shinarump at 3,957-4,047 feet, was shut in for the 
winter. Drill-stem tests in the Dakota and Entrada formations 
indicated 7 to 8 million cubic feet, with a CO, content of 57 percent in , 
the Entrada. Further tests are planned. 

Development wells were completed at the Douglas Creek (2), 
Hiawatha, West Hiawatha, and Powder Wash fields. The combined 
open flow of nine wells, exclusive of the McElmo well, was 183,780,000 
cubic feet. At North Callum, 9,709,634,000 cubic feet of carbon 
dioxide gas were returned to the oil-producing sand, and the loss was 
reduced to 110,537,000 cubic feet. At Wilson Creek 371,277,000 
cubic feet of gas were recycled, 106,839,000 used in the field, and 
102,787,000 lost. | 
Marketed production in Colorado (exclusive of CO, gas and field 

use) increased from 6,030,492,000 cubic feet in 1947 to 6,489,621,000 
in 1948. All fields except Powder Wash shared the gain. Production 
by fields in thousands of cubic feet was: Powder Wash, 2,678,850; 
East Hiawatha (Colorado side only) 2,530,303; West Hiawatha, 
910,469; Thornburg, 331,790; Berthoud, 34,064; and Craig, 4,145. : 
The Piceance Creek, White River, and Douglas Creek fields remained 
shut in for lack of pipe-line connections to markets. 

Gross production (other than marketed) was divided as follows (in 
thousands of cubic feet): Repressured and recycled, 371,277; field 
use, 1,118,262; and losses 1,394,415. Field use declined 34 percent | 
owing mainly to completion of drilling operations in the Rangely 
field. A gasoline plant was under construction there. Stripped gas 
will be returned to the producing formation in 1949 for pressure _ 
maintenance. 

| ‘Iilinois.—A. H. Bell and D. H. Swann of the Illinois State Geological 
Survey reported 10 gas completions in Illinois in 1948. Nine of these 
were drilled in the Waverly, Dubois, Herald, and Roland pools. 
These were shut-in during 1948. 

Almost 16 billion cubic feet of casinghead gas were processed in 
gasoline plants during the year, compared with 18.23 billion in 1947. 
{In addition, approximately 45 billion cubic feet of unmetered gas 
were produced during 1948. 

Estimated total lease utilization of the unmetered gas was 7 to 15 
billion cubic feet. The unused excess was flared. 

Of the 13 billion cubic feet of residue gas remaining after extraction, 
approximately half served as plant fuel or in generating electricity 
for field use, about 4.1 billion cubic feet were injected for pressure 
maintenance or repressuring, and approximately 2 billion cubic feet 
were used for lease fuel. Minor amounts were sold and flared. 

It is estimated that approximately 61 billion cubic feet of gas were 
produced in Illinois in 1948, an increase of 12.6 billion over the 1947 
figure. Distributing companies marketed 9 million cubic feet of gas 

_ from the Ayers gas field, 49 million from the Russellville gas field, 
110 million from the Storms gas-cap field plus 14 million from residue 
gas, and 136 million from the gas wells of the Louden field. These
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figures indicate a decline of 465,000 million cubic feet from 1947 
gures. 
Indiana.—Figures obtained from the Bulletin of the American Asso- 

ciation of Petroleum Geologists show that five gas discovery wells 
were drilled in 1948, including two Pennsylvanian extensions in 
Posey County. Wells drilled in new fields include two in Harrison 
County and one in Martin County (all Devonian). The combined 
production for these five wells was 3,952 thousand cubic feet. R. E. 
EKsarey and B. E. Brooks reported that a gas well flowing 3 million 
cubic feet daily was drilled in the Devonian New Albany shale. Three 
new gas wells were also drilled in Jay County. 

. Kansas.—Earl K. Nixon of the State Geological Survey reported 
that gas-well completions numbered 351 in 1948 compared with 417 
in 1947. A total of 325 gas wells was drilled in the Hugoton field, a 
decline of 45 from 1947. These resulted in a slight enlargement of 
the field along the western boundary. 

A new gas pool, the Richfield, was discovered in Morton County, 
within the general area of the Hugoton field, with a production of 3.9 
million cubic feet per day and 20 barrels of condensate from the basal 
Pennsylvanian Atoka horizon. 

Two other new pools were reported in 1948 as follows: Producing 
from the Arbuckle dolomite, the Bradbridge field in Stafford and Ed- 
wards Counties; and producing from the Simpson, the Cottonwood 
Creek field in Barber County. 

Gas production increased 17 percent from 205 billion cubic feet in 
1947 to 240 billion cubic feet in 1948. The Hugoton field increased 
production 18 percent to 186 billion cubic feet in this period. Pro- 
ducing wells in the Kansas portion of this field increased to 1,134 in 
1948 from 928 at the end of 1947. 
Kentucky.— New gas wells declined in number from 316 in 1947 to 

195 in 1948. No new pools were discovered during the year. In 
eastern Kentucky, completions in the Big Sandy field numbered 158, 
compared to 228 in 1947. The total open-flow capacity of 226 million | 
cubic feet, of which 166 million were obtained from the Silurian Big 
Six sand, exceeded the 1947 total by 5,428 million. 

In the South Central area, four wells in Pulaski County encountered 
gas In amounts ranging from 100 to 200 thousand cubic feet with a 
rock pressure of 50 pounds. Gas was shut-in awaiting a market. 
Producing wells drilled in this area dropped from 40 in 1947 to 6 in 
1948. 

In western Kentucky, drilling activity declined and gas completions 
fell to 7. In Magoffin County a well which came in at 10 million 
cubic feet extended an earlier Big Six field to.the head of Bee Tree 
Creek. Six wells totaled almost 75 million cubic feet. Production 
is expected to be spotty and characterized by large initial flows. 
Exhaustion of Bee Tree field gas is expected in a comparatively short 
time. 

Louisiana.—Arnold Chauviere, Louisiana Geological Survey, re- 
ported 250 gas and condensate completions in 1948, including 163 in 
the northern part of the State and 87 in the south. Fourteen of the 
18 discoveries were in south Louisiana. Those showing promise of 
developing into major fields are Cote Blanche Island in St. Mary 
Parish; Pointe-a-la Hache in Plaquemines Parish; and, in the Gulf
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of Mexico, Breton Island Block 38, Vermillion Area Block 71, Ship 
Shoals Area Block 72, and Eugene Island Area Block 45. Other new 
gas and condensate fields (with parish locations) are Downsville in 
Union, Milhaven and Calhoun in Ouachita, Castor in Bienville, Lottie 
in Pointe Coupee, Bell City and East Bell City in Calcasieu, Holly 
Beach in Cameron, Edna in Jefferson Davis, Melville in St. Landry, 
and West Bivens and North Gordon in Beauregard. | 

In the Hico-Knowles field, Lincoln Parish, a considerable gas re- 
serve was discovered by the extension of Jurassic production approxi- | 
mately 1 mile northwest and 2% miles northeast. _ 

During 1948, a total of 972,992 million cubic feet of natural gas 
was produced, a 16-percent increase over 1947. 

Michigan.—Information on gas developments in Michigan was 
furnished by G. E. Eddy, State geologist. Gas completions declined 
from 191 in 1947 to 108 in 1948, owing to a decrease in the number of 
wells drilled in older fields for underground storage. Five gas fields 
were discovered, of which only the Newark in Gratiot County added 
important reserves. A second, the Jennings pool in Missaukee Coun- , 
ty, holds some promise. 

The Howell field had a total production of 3,362,694 thousand cubic 
feet of gas and 12,357 barrels of condensate at the end of 1948. The 
limits of this Salina-Guelph discovery of 1947 are not defined. 

Expansion of storage featured developments at the Austin, Good- 
well, Reed City, Cranberry Lake, and Marion fields. ‘These accounted _ 
for 71.4 billion cubic feet, or 93 percent of the total State sales of gas. 

Before May 1948, all gas stored in the State was Michigan gas. 
Since then, all stored gas has come from Texas, Kansas, and Okla- 
homa through a 24-inch line from Detroit to the Austin field. A 
projected 22-inch line will also deliver gas to the Austin reservoir. 
The Michigan Gas Storage Co. is constructing a 20-inch line to connect 
with Panhandle’s 20-inch line in southwestern Washtenaw County. 

A unique dry-gas storage project at the Cranberry Lake and Winter- 
field reservoirs involved mixing 12 million gallons of butane with dry 
gas and air and injection under pressure to furnish supplies during 
the peak winter months and to prevent avoidable bottom and edge- 
water advance. 

A total of 21,369,587 thousand cubic feet of gas was produced from 
reserves in place in 1948. This 10-percent decline from 1947 reflects 
the influence of larger imports from midcontinent sources through 
newly constructed pipe lines and the unusually mild fall and winter 
weather. 

Mississippi—A communication from H. M. Morse, supervisor, 
Mississippi State Oil and Gas Board, discloses increased production 
at the Gwinville field from 26,699,327 thousand cubic feet in 1947 to 
35,310,842 thousand in 1948. A new gas field, Sandy Hook, was 
discovered in Marion County, where no pipe line was available. Two 
companies have applied to take gas from the Baxterville field to 
points east of the State. Several other gas fields still lacked facilities 
for marketing. The Carthage Poimt field, however, marketed 
7,779,526 thousand cubic feet in 1948. 

Gross production in Mississippi soared to 90,307,901 thousand cubic 
feet in 1948, almost three times the 1947 total of 32,810,564 thousand 
cubic feet. 

883326—50-——_54
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Missouri.—F rank C. Greene geologist, Missouri Geological Survey, 
reported that production increased slightly from 30,035,000 cubic 
feet in 1947 to 31,110,000 in 1948. , | 

A new pool was discovered in Platte County, but the discovery 
well had an initial open flow of only 98,000 cubic feet. A second well, 
completed early in January 1949, yielded 1,108,000 cubic feet. The 
Platte County Gas Co., discoverers of the new pool, has a pipe line 
in this area, and further development is anticipated. 

Montana.—Information from J. R. Schwabrow, Federal Geological 
Survey, indicates that about 48 gas wells with a combined open flow 
of 123,660,000 cubic feet were completed in 1948 compared with 92 
wells with 141,816,000 cubic feet in 1947. Casing and line-pipe short- 
ages reduced drilling to 22 wells in the Bowdoin field and one at Cedar 
Creek. Completions by fields were: Cut Bank (11), Kevin-Sunburst 
(4), Bowes (3), Utopia (2), Hardin (2), and Apex, Cassady, and 
Reagan (1 each). No new discoveries were made. Gas storage to 
meet winter demands continued at Cedar Creek and Cut Bank, and 

- field use increased at Cut Bank and Kevin-Sunburst. 
A pipe line was laid from the Reagan field to a sweetening plant 

under construction at Cut Bank to utilize the flared gas from the two > 
elds. 
Total marketed production of major fields, in thousands of cubic 

feet, was: Bowdoin, 7,149,977; Cedar Creek (Montana side only), 
3,464,820; Cut Bank, 17,323,809; Dry Creek, 1,703,714; Kevin- 
Sunburst, 2,179,153; and Whitlash, 1,037,106. 

Gross production was 40,616,918 thousand cubic feet (38,234,656 
in 1947) divided as follows: Marketed production, 34,724,670; repres- 
suring, 411,568; field use, 3,676,350; and losses 1,804,330. 

New Mexico.—Information furnished by R. E. Canfield, Federal 
Geological Survey, reveals no major gas-field discoveries in south- 
eastern New Mexico in 1948. There were 35 gas-well completions in 
Lea County and 5 in Eddy County as compared with the same number 
for Lea and 2 in Eddy in 1947. . 

Gas wells drilled m the San Juan Basin in northwestern New 
Mexico numbered 16 in 1948, a decline from 22 in 1947, distributed 
as follows: Kutz Canyon field (5), Fulcher Basin field (8), Rattle- 
snake field (Indian) (1), and Ute Dome field (Indian) (2). 

Permission was requested by the El Paso Natural Gas Co. to con- 
struct a pipe line from this area to the Arizona-California border. 
Such a development would undoubtedly stimulate future drilling and | 
exploration in this region. 

In central and east-central New Mexico, 73 million cubic feet of 
natural carbon dioxide were produced from the Bueyeros field in 
Harding County. The only carbon dioxide completion, in Colfax 
County, was shut-in because no solidified carbon dioxide plant was 

~ in operation as yet. 
In southeastern New Mexico an estimated 1947 production of 

151,675 million cubic feet rose to 207,852 million in 1948. Of this 
amount, 53,270 million cubic feet were dry gas and 154,582 million 
casinghead gas. Natural-gasoline and repressuring plants handled 
152,902 million cubic feet of gas (including 17,652 million cubic feet 
of dry gas) in 1948. Residue gas from these plants was distributed 
as follows: Domestic, commercial, and industrial, 87.27 billion cubic
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feet; carbon-black manufacture, 27.75 billion; plant and lease fuel, 
11.56 billion; shrinkage, 6.77 billion; vented at plants, 17.47 billion ; 
returned to ground, 2.097 billion. 

In northwestern New Mexico, 9.3 billion cubic feet of natural gas 
were delivered to domestic, commercial, and industrial markets in 
1948 compared to 8.2 billion in 1947. 
New York.—Information supplied by Philip Donnerstag, New York 

State Geological and Natural History Surveys, indicates that 24 wells 
_ were completed to the Oriskany or below and 3 additional wells were 

_ still being drilled at the end of 1948. This compares with 21 and two 
_ additional abandoned wells for 1947. Of the 24, 6 were storage wells, 

8 extensions, and 10 wildcats. Three of the extension wells, in Erie | 
and Chautauqua Counties, had a combined open flow of 810 thousand — 
cubic feet from the Medina sandstone. None of the wildcats was 
productive. 

Total estimated production for 1948 was 4.5 billion cubic feet, of 
_ which 2,185,102,000 were from deep Oriskany wells. 

Increased geophysical prospecting for gas included an airborne 
_ Inagnetic survey over the east-central part of the State and seismic 

shooting along the Pennsylvania border from the Hudson River west- 
ward to Allegany County. Several wells to test the results of this | 
work are expected in the near future. 

North Dakota.—A report from Wilson M. Laird, State geologist of 
the North Dakota Geological Survey, indicated a 45-percent gain in 
the total volume of gas produced from 442,213,000 in 1947 to 
642,687,000 cubic feet in 1948. Production was from the Eagle sand 
in Bowman County. The number of wells (25) remained the same as 
in 1947, and no new permits to drill for gas were issued. A well being 
drilled near Carpio encountered appreciable quantities of gas, but 
drilling for oil continued. 

Ohio.—K. C. Cottingham, chief geologist, Ohio Fuel Gas Co., 
supplied the following information on gas developments in 1948: 

Gas-well completions decreased from 582 in 1947 to 428 in 1948. Of 
these, 262 were in the Clinton, 86 in the Berea, 38 in the Shallow sands, 
21 in the Oriskany, and 21 in other sands. No unusually large gas 
wells were completed. The largest, the Pfeiffer-Guspyt, had an 
initial open flow of 6,018,000 cubic feet from the Clinton sand at 4,205 
feet. Perry County was the most active, with 68 gas wells completed, 
followed by Stark, with 62, and Muskingum, with 34. 

About 2,000 acres were proved in new gas pools compared with 
1,850 acres in 1947. Another 7,500 acres were added to proved 
acreage in older pools, chiefly from Clinton territory. The depth of 
average drilling (oil and gas) was 2,382 feet compared to 2,751 feet in 
1947. For gas wells the average daily initial production declined to 
708 thousand cubic feet. Production was 60,732,000 thousand cubic 
feet, and natural-gas reserves at the end of 1948 amounted to 581,108,- 
000 thousand cubic feet; an additional 48,345,000 thousand cubic feet 
was held in underground reservoirs for storage purposes only. 

Oklahoma.—Information was furnished by Elmer Capshaw, gas 
engineer, Oklahoma Corporation Commission. Casinghead-gas pro- 
duction increased 8 percent in 1948 to a total of 178,751,567 thousand 
cubic feet. Dry-gas output increased 3 percent to 276,542,084 
thousand cubic feet. Residue gas decreased 29,085,648 thousand
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cubic feet to 27,307,846 thousand, This decline is not certain because 
of irregularities in reporting such gas. | 

The Texas County portion of the Hugoton field, which is the 
ereatest single source of gas in the State, expanded production 11 per- 
cent to an aggregate of 120,354,134 thousand cubic feet in 1948. 
Wells tied in to pipe lines numbered 114, bringing the number of 
connected wells up from 564 to 678 as of January 1, 1949. Virtually 
all the gas from Texas County is consumed outside the State. Pro- 
duction in the rest of the State has paced local consumption. Nonew ~ 
reserves of great importance were opened up during the year, although 
the Elk City-Sayre area shows some promise. Gas completions de- 
clined slightly from 269 in 1947 to 258 in 1948. | 

Estimates published by the American Gas Association indicate that 
total reserves of natural gas at the end of 1948 were 11,382,445 
million cubic feet, about the same as the 1947 figure. : 

Pennsylvania.—Of 802 completions in the shallow-sand fields in 
1948, 481 were producers, according to J. G. Montgomery, Jr., vice 
president, United Natural Gas Co. | 

The combined initial daily open-flow capacity of 102,615,000 cubic 
feet compares with 71,667,000 for 502 shallow-sand producers in 1947. 
Shallow drilling in the west-central district resulted in 245 producers, 
Armstrong County leading with 105. In the southwestern area, 110 
wells were drilled, Washington County contributing 38. The north- 
west, with a total of 122 producers, was paced by McKean County 
with 56. | : 

Five small pools were discovered, one each in Cambria, Clearfield, 
Elk, Jefferson, and Potter Counties. . 

Oriskany-sand developments centered in the East Fork-Wharton 
field, where 8 wells yielded daily initial flows ranging from 2,100,000 
to 10,600,000 cubic feet. Six tests in Potter County and three in 
Tioga were dry holes. There were four dry holes in Fayette County 
and one producer with a daily initial flow of 1,500,000 cubic feet. 

Six deep tests in Erie County, including three through the Medina 
sands, failed to locate new reserves. A deep Cambro-Ordovician test 
being drilled in Bedford County, east of the Allegheny Front, attracted 
interest. : . 

Storage continued to be important, and at least 51 wells were 
drilled for underground storage purposes. The increasing supply 
of gas brought into the Appalachian area by large :pipe-line 
companies resulted in intensive programs of pipe-line and compressor- 
station construction and improvement. : 

South Dakota.—J. R. Schwabrow, Federal Geological Survey, re- 
ported that no new developments occurred in 1948. An estimated 
8,140,000 cubic feet were marketed and 4,092,000 lost from gas-water 
wells at Pierre compared with 9,061,000 cubic feet marketed and 
4,531,000 lost in 1947. 

Tennessee.—The following information is from a report by H. C. 
Milhous, assistant geologist, Tennessee Department of Conservation: 
Total gas production for 1948 was 157,500,000 cubic feet, of which 

145,000,000 were from Scott and Morgan Counties and the remainder 
from Fentress County. No new commercial gas wells were brought 
in during the year, and none was abandoned.
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Tennessee’s 1947 estimated production of 80,000,000 cubic feet 
came from 14 wells, 8 in Morgan and 6 in Fentress County fields. 

Texas.—Total production of natural gas approximated 3,277,845 
million cubic feet in 1948, including 2,519,410 million cubic feet of 
dry and 758,435 million of wet gas. Residue gas aggregated ap- 
proximately 2,734 billion cubic feet, including: Repressured, 191.8 
billion; pipe line, 546 billion; and vented, 102.3 billion. The following 
information was obtained from the Bulletin of the American Associa- 
tion of Petroleum Geologists (Vol. 33, No. 6): 

In the Panhandle district, gas production increased 48 billion cubic | 
feet over 1947.. Drilling activities declined slightly to 154 wells, 
and no new fields were discovered. 

Four gas discoveries in West Texas in 1948 included two in Pecos 
County and one each in Crockett and Winkler Counties. One Pecos 
wildcat had an initial production of 6.4 million cubic feet plus 186 | 
barrels of distillate from the Ellenburger limestone. 

Discoveries drilled in north and west-central Texas numbered 12, 
including 4 in Stephens and 3 in Jack County. A Wise County well 
made over 4 million cubic feet and 174 barrels of distillate initially. 

There were 36 gas discoveries in south Texas in 1948. Liquids 
recovered from casinghead gas and free gas totaled 12,296,755 barrels. 
The number of oil wells connected with casinghead-gas processing 
systems increased to 36 percent at the close of 1948, and the percentage | 
is expected to increase as additional transmission lines are extended. 

A total of 585.8 billion cubic feet of gas was produced in south 
Texas in 1948, of which 54 percent was returned to the formation 
for pressure maintenance or cycling purposes and 26 percent was 

- delivered to transmission lines. Twelve gas-producing areas were 
found in the lower Eocene. Another®large gas ‘reserve was uncovered 
in the Wilcox formation in the Government Wells-Wilcox field. 
Field development resulted in 41 gas producers and 4 new gas reserves. | 

Wells drilled in south Texas in 1948 included 243 gas producers and 
93 dual completions. Sixty-five new gas pools were found. In the 
upper Eocene 593 tests resulted in 38 gas wells and 4 reservoirs. In 
the lower Oligocene, 41 new reservoirs were found by tests in proved 
areas. In the upper Oligocene-lower Miocene, 17 wildcats resulted in 
the discovery of 3 gas fields, none a major reserve as yet. 

East Texas recorded 88 gas completions. A reworked test in 
Harrison County had an initial production of 1,270 thousand cubic 
feet. This indicates a new field and is evidence of productive strati- 
graphic traps along the flanks of the Sabine uplift, thus opening a 
large area for exploration. A Beckville-field well was completed 
through lower Pettit perforations for an initial potential of 36 million 
cubic feet of gas per day, with 32 barrels of distillate per million. A 
Marion County completion had an initial potential of 10 million 
cubic feet from Travis Peak sand at 7,984 feet. 

Ten gas-condensate fields and 3 gas fields, all of minor importance, 
were discovered in southeast Texas in 1948. Condensate production 
amounted to 14,792,000 barrels. In new sands, new reservoirs, and 
extensions were 20 gas wells, including 1 perforated at 7,556—7,580 
feet in Newton County with initial production of 5.9 million cubic 
feet, from a new sand and 38 condensate completions, 1 of which, in
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Grange County, had an initial production of 5 million cubic feet per ay. 
More casinghead conservation projects to reduce the volume of gas 

flared or lost were planned or were already under construction. 
Utah.—New discoveries of gas increased in 1948, according to J. R. 

Schwabrow, Federal Geological Survey. A well rich in carbon dioxide 
in the Bar-X field had an initial open flow of 4,700,000 cubic feet. Two completions in southeastern Boundary Butte field showed 
initial flows of 25,000,000 and 9,000,000 cubic feet, respectively, 
from the Hermosa formation. 

Dry-ice manufacture utilized 156,105,000 cubic feet of carbon dioxide gas in 1948 compared with 183,309,000 cubic feet (including | liquid CO,) for 1947. (These figures are not included in the natural-gas statistics.) No drilling occurred in the Clay Basin or Farnham fields, 
the only commercial producing areas. A deep test at South Last Chance and a wildcat at North Last Chance were unsuccessful. The only well at South Last Chance was depleted and the area ready for abandonment. Metered production from the Clay Basin field was 
6,609,774 thousand feet. In addition, 22,250,000 cubic feet were 
used in the field, and 500,000 were lost. Comparable figures for 1947 are 6,036,372, 28,000,000, and zero, respectively. 

Virginia.— Prospecting in southwestern Virginia uncovered a small | : gas field in Scott and Washington Counties and scattered indication 
of possible production in Buchanan and Wise Counties, according to . David B. Reger, consulting geologist. 
An upper Mississippian Maxton sand completion with a capacity. 

of 14,000,000 cubic feet at a depth of 2,301 feet was reported near Dwight. Prospecting on 1,000,000 acres in Buchanan, Dickenson, | and Wise Counties was planned, and drilling progressed in Tazewell | County. In the early Grove field seven wells continued to supply 
gas to the city of Bristol. | 

West Virginia.— David B. Reger, consulting geologist, Morgantown, 
W. Va., reported that new gas pools discovered or brought into assured production in 1948 included two in Wayne County and one each in Barbour, Kanawha, McDowell, Mason, Jackson, Raleigh, 
and Upshur Counties. Of 37 wildcats drilled, 20 discovered gas. Deep-drilling operations extended the Charleston gas field northward 
into Wirt and Wood Counties, enlarged the Terra Alto pool, and assured extension of the Blackwater pool by an early 1949 well. | Approximately 42,600 acres of new territory were proved. In all, 888 new wells were drilled in the State, resulting in 561 gas wells with 475,798,000 cubic feet of daily open flow and 180 dry holes. Sixty- 
three which were drilled deeper yielded 21,382,000 cubic feet. The 
daily average capacity of the new wells was 848,125 cubic feet per well, initial production increasing 21 percent over 1947. Estimated 

_ Maarketed production in 1948 was 203,681 million cubic feet as com- 
pared with 192,233 million (the Federal Bureau of Mines figure for 
1947). 

| 
Approximately 139 billion cubic feet of Texas gas were received in 1948 at an average rate of about 380 million per day. 
Exploration in the lower Devonian and deeper horizons declined 

somewhat from 1947, with 28 wells drilled in the Oriskany sand or overlying Huntersville chert. In the Charleston field, 26 completions
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produced 120,338,000 cubic feet and extended proved acreage north- 
ward about 10,000 acres. At the end of 1948 there had been 24 

_ White Clinton sand tests in the State, of which only two (in Kanawha) 
were producers. - 

United Fuel Gas Co. completed a Girbotol gas-purification plant at 
Frame, Kanawha County, with a capacity of 15,000,000 cubic feet 
per 24 hours. : 

Wyoming.—J. R. Schwabrow, Federal Geological Survey, reported 
10 gas wells completed in 1948 with a combined open flow of 84,000,000 
cubic feet. Newly discovered fields included the Heart Mountain 
(two wells) and North Danker (one). Old fields with completions 
(one each) were: Beaver Creek, Big Sand Draw, Church Buttes, 
Little Buffalo Basin, Pine Mountain, Sand Creek, and South Sand 
Draw. The Heart Mountain wells had an initial capacity of about 
12,000,000 cubic feet from Frontier sands at 1,970 and 2,492 feet. 
The North Danker discovery was drilled to the Madison limestone at 
6,306 feet and plugged back to a Frontier sand at 2,810-2,840 feet, 
with an initial capacity of 2,946,000 cubic feet. The field is just 
north of the Polecat gas field but may have separate closure. Gas 
from these new areas may supplement supply for local markets when 
connected to pipe lines. The large Church Buttes field had four 

| conmp etions, which were connected to a pipe-line system for a testing 
period. | 

Fields producing over a billion cubic feet in 1948 were Gn thousands | 
of cubic feet): Baxter Basin, 8,909,166; Beaver Creek, 7,314,628; Big 
Sand Draw, 3,939,400; Elk Basin, 1,330,178; Garland, 1,804,359; 
Hiawatha (Wyoming side only), 1,230,066; Lance Creek, 3,118,872; 
Little Buffalo Basin, 2,970,627; Oil Springs, 1,808,264; Salt Creek, 
3,692,796; and South Elk Basin, 1,793,501. Baxter Basin field 
declined 10 percent from 1947, while Beaver Creek advanced from 
4,766,784,000 to 7,314,628,000 cubic feet. South Elk Basin was 
added to the list of large gas-producing areas. 

Metered production increased from 39,511,874 thousand cubic feet 
in 1947 to 44,233,041 in 1948. Gross production was 72,071,725 
thousand cubic feet (57,739,666 in 1947), gas returned to sands 
totaled 11,008,777, field use accounted for 983,479, and losses were 
15,846,428 (5,824,539 in 1947). 

In spite of the reduction of waste at Oregon Basin, the more com- 
plete development of new fields with increased oil production (espe- 
cially at Worland) resulted in increased losses of natural gas exceeding 
the large gain in marketed production. It is expected that these will 
be reduced as soon as new gas-handling and sulfur-extraction plants 
are completed in 1949. 

INTERSTATE SHIPMENTS AND EXPORTS : 

The growth in interstate and export movements of natural gas 
continued in 1947. Figures for the year include gas stored or lost in 
transportation and therefore are not comparable with 1946 records. 
The total for 1947 aggregated 1,402,157 million cubic feet, over one- 
third of the total marketed production in the United States. 

By far the greatest proportion of the total interstate movements 
came from the Gulf coast and midcontinent areas in 1947. Texas
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(39 percent of the total interstate shipments), Louisiana (18 percent), 
Oklahoma (12 percent), Kansas (9 percent), and West Virginia (9 | 
percent) were the principal exporters of natural gas in 1947. , 

States using the largest amounts of gas from outside sources during 
the year, with the quantities involved in billions of cubic feet, were: 
Ohio 163.4; Kansas 122.1; Illinois 116.9; Pennsylvania 113.6; and 
Missouri 79.3. _ 

Exports to Mexico increased from 17,475 million cubic feet in 
1946 to 17,942 million in 1947. Exports to Canada were 207 million 
cubic feet in 1947 compared with 200 million in 1946. 

Interstate transportation of natural gas in 1947 1 2 
ener nnn nee errr reer eee ee erence SL DA ee SS yg i Ss Ss SS SACS 

Producing State Consuming State ! prions of | 

Arkansas--__--.-----.--------------------| Louisiana._.___.-.2--22 2-222 eee 220 

Colorado-....---------------------------| Utah___ 2 _2-_ eee eee 5, 629 
Wyoming.-.____--_---.--2._2 22 eee 64 

| 5, 693 
_Indiana_..__-_---------.----------------| Dllimois__...-__2. 2 2222 e- 19 

Kansas. ...------------------------------| Colorado.___--_--.2--.-.2.--2.-2-------- += 4, 537 
Mlinois......-.----2----. 2-2 e eee 5, 155 
Indiana___...-..-------- 2 ee 8, 453 
Towa.__----.------.-------- ee eee ee 20, 369 
Michigan______.-_--.---22- eee 16, 501 
Minnesota.__...._-.----.------ eee eee 28, 111 
Missouri......_--.------.---.-.------_2--_------ 7, 105 
Nebraska...-.---..-------------------- eee 27, 999 
Ohio_._.._.__.---_.---0------ eee 7, 063 
Oklahoma.-__...-.----------------------------- ee 1, 237 
South Dakota_..-_..---.....--..----- 22 ------- 3, 233 

129, 763 
Kentucky. -.----------------------.------} Distriet of Columbia__._..._.._- 222222 6, 209 

| Illinois_...........-------_--.-----... 23 
Indiana.._......--.--------- eee 1, 103 
Maryland.._....-..-__._-------------- eee 1, 398 
New York.____--__.-.-_--- eee ieee 366 
Ohio_......1.____---------------- 19, 896 
Pennsylvania__.-__.._-.-------_-.--------- eee 19, 527 
Virginia_._...-.--. 2 eee 1, 240 
West Virginia._......---2--2- eee 14, 596 

64, 358 
. Louisiana, - .-.--------------------------| Alabama___.-_.--.2 2222-22222 22 e- 33, 475 

Arkansas....-_---.-------------------- eee 40, 394 
Florida....._------------------------------ +e ee 5, 500 
Georgia. _.----_------------------------ ee 30, 868 
Iinois._----.----------------------e- 21, 271 
Indiana. ---.---.-...-_----2-2 2-2 eee eee | 72 
Kentucky___.------------------ 2-2 -eii ee 386 
Maryland.-.-___..-------2--2 eee 38 
Mississippi--....-_.------. 2-2-2 e ee 27, 404 
Missouri_.-.-..--------.-2--.-- 2 ee ee 26, 260 
New York.___-.-.--------- eee 1, 060 
Ohio.._.....__.-_---.------------- ee eee 13, 830 
Pennsylvania. _.-.---_--..- eee 4, 730 
Tennessee__.---------------------------- eee eee 30, 521 
Texas.-_---------------------------- +e - eee 14, 712 
Virginia.._.__----..--...-2--- eee eee eee 57 
West Virginia..-.-_.._---------.-----.-----2- ee 6, 723 

257, 301 
ississippi-.-...------~---.-------------| Alabama___ 0). eee 9, 166 

Mississippi Florida... sss) 2 664 
Georgia. ..-.--.-------2 2 ee ee eee 5, 182 
Louisiana_._...----.-_---------+.---------------- 5, 710 

22, 722 

See footnotes at end of table.
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Interstate transportation of natural gas in 1947 ! 2—-Continued 
Oc 

. : Millions of Producing State Consuming State! cubic feet 2 

Montana_-.....------.--.-- .-------.----| North Dakota___---..---._--.-. . -- ------------- 3, 165 
South Dakota__...-.-.-------------------------- 3, 046 

6, 211 

. New Mexico...-.---------------------.- | Arizona_-.------------------------------------- 27, 877 
California_..........----..---------------------- 3, 490 
Colorado._-_-_-. . -_----------------+-----------+-- 581 
Mexico__..-.-----.----- - -.---------------.- + 3, 077 
TexaS....-_-..------------------------ +--+ +--+ -- 8, 170 

. 43, 195 

New York....---------------------------| Camada___-----.--------------.----------------- 28 
Pennsylvania__.. .---..-....--..--.------------ 126 

154 

North Dakota.-.---------------_-------.| South Dakota__....--.-.._---.------------------ 442 
Ohio_._...-.. -.--------------------.---| West Virginia. _.--..._---------------------.---- ; 579 

Oklahoma...-----------------.-------.--| Arkansas__.__.--------~.------------------------ 4, 270 
Tilinois_.......------ ee -- e 4, 506 
Indiana_.-......-----.--.----------- ----------- 7, 422 
Towa.......----. ----.--..----------------- oe 31 
Kansas__........--.--_-----.-------------------- 82, 692 
Michigan. _..---......-------------------------- 14, 437 
Minnesota. .-.._----.--.-.---------------------- 43 
Missouri__-......-..-.-------------------------- 29, 610 
Nebraska___.....------------.---~----+----+----- 910 
Ohio. _.--..--......--.--.-------.----------+----- 5, 565 
South Dakota_..-----_--.----------------------- 63 
TexaS_.---------.------- eee eee eee eee 12, 639 

162, 188 

Pennsylvania___...------------------.---| Canada. __...-.--.--------.--------------------- 179 
Maryland_..-_--.---.--------------------------- 404 
New York--__.-..--.._-------------------------- 18, 314 
Ohio. ..-----..-.---_-_---.-_-------------------- 111 
West Virginia_....-.---.------------------------ 992 

20, 000 

Texas... ._._._--------------+-----------| Alabama... -------- et ---------- ++ ------- 9, 477 
Arkansas.___.-...-------------------+----------- 9, 153 
Colorado._..---..-__---------------------------- 41, 806 
Georgia.._...-..-----.-~---.-------+----------+-- 6, 482 
Tilinois._........--..._-------------------------- 85, 959 

. Indiana... ....._---_----------.----------------- 26, 043 
Towa-_-.--.---.----------- ----------------- - -- 21, 605 
Kansas._..--.--.----- .-------------------------- 39, 436 
Kentucky-_-_....-------------------------------- 7, 939 
Louisiana.-...-..-------------------------------- 43, 996 
Maryland.__--..--.....-------------------------- 564 
Mexico_.._..--..--------------------------- ---- 14, 865 
Michigan___._--..------------------------------ 29, 108 
Minnesota__...-.----------------------+--------- 16, 502 
Mississippi_.__--.--.-------------------------—- 7, 711 
Missouri__-...- -. -.---------------------------- 16, 361 
Nebraska. __-------------------------------+----- 10, 365 
Nex Mexico_.-..-------------------------------- 2, 926 
New York-_..-..--------------------------------- 6, 124 
Ohio__ ~~... es 2 ee e- 66, 087 
Oklahoma.....---------------------------------- 17, 939 
Pennsylvania. ._-.--------------------------.--- 32, 306 
South Dakota....------------------------------- 1, 854 
Tennessee.._------------------------------------ 4, 403 
Virginia_........-------------------------------- 852 
West Virginia.__-------------------------------- 27, 593 
Wisconsin...--.---.--.-------------------------- 267 
Wyoming_..------------------------------------ 1, 165 

548, 888 

Utah____...-_.-.----.-------------------|-----dO_-- eee == = 68 . 

Virginia_........-...----.---------------| Temmessee_-.........---------------------------- 28 

See footnotes at end of table.
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Interstate transportation of natural gas in 1947 1 2—Continued 
eS 

. Producing State Consuming State 1 Millions 0 f 

West Virginia_._........._......______._| District of Columbia__--...-.- 20222 2, 629 
Maryland__.-----.-222 22 1, 095 
New York__..------------ 22 12, 366 
Ohio__----- -- ele 50, 858 
Pennsylvania. __..----..-2--- ee 56, 906 
Virginia___...--.-.-.-2-2---- eee 957 

124, 811 

Wyoming. .__..-.-.-2-- eee Montana_____-.-------- 2-2 eee 8735 
Nebraska... _------.-.--------_oe__e 1, 939 
Utah.____---- 2 9, 843 

15,517 
/ Total United States... [eee 1, 402, 157 

1 Includes: 
Exports to Canada—207 million cubic feet. 
Exports to Mexico—17,942 million cubic feet. 

_ *# Includes gas stored and lost in transmission, 

PIPE LINES | 

The continuing steel shortage, especially in large-diameter pipe, 
hampered natural-gas pipe-line expansion but not plans for further 

| development. Of 89 pipe-line projects under Federal Power Com- 
mission jurisdiction, 48 were delayed by various shortages as of 
September 1, 1948. 

The Federal Power Commission authorized the construction of 
approximately 8,500 miles of new pipe line during the year, and 

: pending applications call for 14,600 miles additional. The largest 
new authorization was for construction of an 1,840-mile pipe line 
from Texas to New York City, consisting of 1,210 miles of 30-inch, 
558 miles of 26-inch, and 71 miles of 20-inch, which, with 411 miles of 
6- to 16-inch lateral lines, would have an ultimate capacity of 500 
million cubic feet daily. Estimated to be the largest and costliest 
(almost $200,000,000) natural-gas pipe line in the world, its initial 
capacity of 340 million cubic feet daily will supply metropolitan 
markets in New York, New Jersey, and Pennsylvania. Other im- 
portant authorizations include an addition of 1,400 miles to the 
Texas Kastern Transmission Corp. system and a 1,387-mile Texas-to- 
Pittsburgh line. 

An application to the Federal Power Commission for a 20-inch line 
from upper Gulf coast gas fields in Texas and southwest Louisiana to 
Danville, Va., was based on plans to achieve a capacity of 215 million 
cubic feet per day for sale in North Carolina, South Carolina, and 
Virginia. 

Kast Tennessee Natural Gas Co. received Federal Power Commis- 
sion approval to lay 186 miles of 16-inch line from the Tennessee Gas 
Transmission Co. system to Chattanooga and 112 miles of 12-inch 
line to Knoxville, Tenn. Work progressed on a Michigan-Wisconsin 

, pipe line which will run from the Hugoton field near the Texas- 
Oklahoma border to Wisconsin and Michigan. Begun at the end 
of 1947, the first phase of the project, costing $88,000,000 and per- 
mitting sales at the rate of 75 billion cubic feet annually, is to be 
completed by the spring of 1950. Underground storage in the de-
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pleted fields of Michigan is planned, and sales are expected to reach 
108 billion cubic feet during 1952. Several other pipe lines over 400 
miles in length and reaching into every corner of the Nation are on 
the planning boards. | 

The total construction expenditure for 1948 was $675,000,000 com- 
pared to $623,612,000 in 1947. The 1947 figure showed $423,537,000 
for transmission, including $143,127,000 for the Big Inch system. 
An American Gas Association survey indicates that a total of about 
$1,900,000,000 will be spent on natural-gas construction during the 
next 4 years. 

Throughout the Nation, 251,330 miles of pipe line (including 
authorized construction) serve, or will serve consumers in 34 States 
and District of Columbia with natural gas originating in 22 States. 

, CONSUMPTION 

Consumption of natural gas in the United States increased 10 
percent from 4,012,930 million cubic feet in 1946 to a record 4,426,544 
in 1947. All the major classes of consumers in the United States | 
participated in the increase. 

Domestic (residential) consumption expanded 21 percent, commer- 
cial 18 percent, and industrial 7 percent, the latter owing chiefly to 
large gains in the miscellaneous industrial group. 

Natural gas consumed in the United States, 1943-47 

Domestic and commercial consumption 

Consumers (thousands) ! Billion cubic feet Average 
Year Average | value at 

M cubic | point of 
D O D C feet used con. 

omes- om- omes- om- per con- | Sumption 

tic mercial | Fotal tic mercial | Total | ‘sumer | (cents 
per M) 

1943_.-.-...-...-...-| 10,354 | . 811 11, 165 529 205 734 65.8 62. 4 
1944.2 10, 669 845 11, 514 562 221 783 68. 0 61.4 
1945.22 10, 959 889 11, 848 607 230 837 70.7 61. 2 
1946. 2-2 ele 11, 472 965 12, 437 661 242 903 72.6 60. 9 

ee 12, 204 | 1, 039 13, 243 802 285 1, 087 82.1 60. 0 

Industrial consumption Teietptee 
ee l- 

tric 
Billion cubic feet Aver- Aver- | public- 
a age age utility 

value value | power 
Year C int | Billion | ot, | Pants ar- pon ° om - 

bon- Fetro- port. Other | Total | of con- cubic of con- | ‘lion 
Field | black refin- | cement indus- indus- sump- sump- fear): 

manu- * T1a, Tl ion 10n ee 

facture | Tes | Plants? (cents (cents 
per M) per M) 

1943.......-.--} -78t |) 815 | 2 52} 1,277 | 2,669] 11.3] 3,403| 223 306 
1944.02 le 855 356 315 35 | 1,352 | 2,913 10.8 | 3,696 21.5 360 
1945... 2222 ee 917 432 339 38 | 1,337 | 3,063 10.5 | 3,900 21.4 326 
1946.22.22 898 478 331 58 | 1,345 | 3,110 10.7 | 4,013 22.0 307 
1947_.---- | gga | 485 | 884 60 | 1,496 | 3,339 | 11.3] 44296] 23.2 373 
i 

1 Includes consumers served with mixed gas. 
2 Chapters on Cement in Minerals Yearbook. 
3 Federal Power Commission: Figures include gas other than natural, impossible to segregate; therefore 

shown separately from main table.
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Natural gas consumed in the United States, by States, 1943-47, in millions of 
cubic feet 

State 1943 1944 1945 1946 1947 

Alabama.......-_-_-_----------------- eee 40, 123 44, 323 43, 417 45, 445 50, 713 
ArizOna..----------.----.------ ene enee ene 24, 048 23, 908 22, 488 24 198 27,768 
Arkansas._...-.-.-.-_-.--------------------- 82, 825 94, 783 91, 198 87, 668 102, 779 
California...._.....--...--ss-s-e---------| 487,757 | 502,017 | 502,442 | 487,904 | 548, 382 
Colorado. __..------------------------------- 31, 424 33, 101 34, 877 40, 418 49, 027 
District of Columbia_-_....._--------------- 6, 754 6, 782 6, 883 7, 428 8, 474 
Florida__._......----.-.-_------------------- 4,033 6, 545 7, 331 7, 065 7, 891 
Georgia_...._---___--------------- nee eee 33, 280 35, 603 35, 915 36, 679 41, 368 
Illinois......------.-.-.---------------------| 122, 340 123, 325 121, 366 124,284 | 132, 153 
Indiana__..-.-.-.-.---_--------------------- 39, 227 38, 581 40, 274 40, 185 42, 528 
Iowa. ___..---------.------------------------- 28, 687 27, 307 27, 794 33, 163 40, 948 
Kansas.._..-.-----.-.-----------------------| 129, 178 143, 814 160, 406 175,320 | 191, 952 
Kentucky....---.-.------------------------- 23, 409 24, 399 26, 802 29, 494 36, 938 
Louisiana.--...-.---.--.s-...-.-.---------} 290,651 | 310,127 | 325,988 | 331,364. | 375, 206 
Maryland_._...-----_----------------------- _ 2,395 2, 491 2, 584 2, 830 3, 402 
Michigan.....----.------------------------- 53, 010 56, 077 59, 594 69, 251 80, 571 
Minnesota. ....-----.----------------------- 33, 501 35, 229 35, 930 37, 624 43, 198 
Mississippi_.-.--.-.-.----------------------- 30, 113 33, 111 38, 297 41,778 52, 461 
Missouri....-.----.-.-.-2-.-----------------| 59, B77 65, 046 72, 059 74,257 | 78, 101 
Montana____--------_----------------- 28, 815 29, 019 29, 575 28, 212 30, 919 

. Nebraska..--------------------- eee eee eee 20, 462 24, 699 28, 235 33, 572 39, 699 
New Mexico...----------------------------- 52, 126 55, 284 71, 459 85, 662 102, 766 
New York.-_-.-------.----------------------- 27, 787 27, 057 29, 577 32, 892 41, 572 
North Dakota...-....--.-.-.---.----------- 2; 030 2) 267 2, 640 2519 | — 2608 
Ohio____--------se se eneeeseeeseeesseseesee.| 162,371} 166,785 | 172,258 | 188,527 | 221, 571 
Oklahoma..-.--.---..-..--2s-sss-ses-s--2-| 280,423 | 249996 | 249,927 | 245,981 | 254, 502 
Pennsylvania... -.--------------------------- 159, 004 148, 675 149, 092 158, 587 175, 906 
South Dakota_.....---.--------------------- 7, 483 7, 688 7, 158 7, 526 8,016 
Tennessee._._...----------------------------- 2A, 252 24, 693 24, 419 2A, 344 33, 986 
Texas........-.---.-.-.-----.---------------| 1,059,329 | 1,221,383 | 1,348,140 | 1,366,457 | 1,444, 422 
Utah. _...----------------------------------- 20, 303 20, 275 20, 264 15, 733 20, 919 
Virginia_...__.------.-------.--------------- 1, 610 1, 694 1,791 2,101 3, 055 
West Virginia....-.-.----------------------- 94, 315 88, 953 88, 757 100, 733 106, 105 
Wisconsin_.-.-.---.-------------------------|------------|------------|------------ 86 267 
Wyoming.-.-...--.-------------------------| 20, 842 21, 426 21, 642 93,143 | 26, 351 

Total United States............-..----| 3,403,479 | 3,696,463 | 3,900,479 | 4,012, 930 | 4, 426, 544 

The three leading consuming States took more than half of the 
United States total in 1947 as follows: Texas, 33 percent; California, 
12 percent, and Louisiana, 9 percent. 

Treated for Natural Gasoline —The quantity of natural gas proc- 
essed at natural-gasoline and cycle plants increased 11 percent from 
3,663,760 million cubic feet in 1946 to 4,070,150 in 1947, again setting 
a new record. States with the largest gains in this period were 
Texas, California, Louisiana, Oklahoma, and Kansas in the order 
named. Only Kentucky, Michigan, Illinois, and Wyoming registered 
declines. Mississippi began processing for the first time, with 8,079 
million cubic feet treated. 

After declining from 0.94 to 0.91 in 1946, the ratio of gas treated to 
total natural-gas consumption rose slightly to 0.92 in 1947. The 
number of cycling plants increased from 36 to 38 in the same period, 
but natural-gasoline production increased at a slower rate than gas 
treated. 

Domestic and Commercial.—The use of natural gas for household 
purposes expanded 21 percent in 1947, or from 660,820 million cubic 
feet in 1946 to 802,150 million cubic feet. At the same time, the 
number of domestic users increased 6 percent, from 11,472,000 to 
12,204,000. Domestic meters added (net) have averaged 403,722 
to lines of distributors of natural and mixed gas annually during the 
past 9 years. The average amount of gas used per consumer in- 
creased from 57,605 cubic feet in 1946 to 65,730 cubic feet in 1947.
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Natural gas treated at natural-gasoline and cycle plants in the United States, by 
States, 1943-47, in millions of cubic feet 

State . 1943 1944 1 1945 1946 1947 

Arkansas....----.---------------------------| 48,309 | _53, 889 55, 725 53,246 | 60,474 
California-..-.------------------------------ 349, 383 397, 860 420, 482 414, 881 460, 046 
Illinois. _...--------------------------------- 32, 200 32, 000 27, 690 25, 161 22, 720 
KamnsasS-_--..--------------------------------- 196, 043 158, 524 165, 538 189, 834 216, 644 
Kentucky ...--------------------------------- 46, 149 48, 746 41, 562 41, 447 38, 717 
Louisiana. ....------------------------------ 236, 286 307, 912 310, 614 308, 723 345, 975 
Michigan__.--_.----------------------------- 835 3, 330 4,271 3, 253 2, 255 
Mississippi---.------------------------------]------------]------------]---+--------|--------~---- 8, 079 
Montana-.-.--------------------------------- 11, 950 11, 630 12, 000 10, 000 12, 066 
New Mexico_._.--.-------------------------- 94, 194 103, 277 116, 539 123, 234 130, 693 
New York.._-------------------------------- 4 4 3 10 12 
Ohio__...-.---------------------------------- 39, 106 40, 482 35, 210 31, 898 32, 869 
Oklahoma.-.--------------------------------- 188, 029 191, 610 193, 744 207, 139 236, 673 
Pennsylvania... ----------------------------- 53, 616 53, 672 42, 565 38, 084 52, 437 
Texas_._._.-.-.----------------------.-..----| 1,520,043 | 1,682,738 | 2,039,983 | 2,012,357 | 2, 235, 185 
West Virginia._-__-------------------------- 198, 636 195, 000 166, 037 181, 903 193, 044 
Wyoming._.._.._---------------------e ee 18, 217 19, 676 21, 907 22, 590 22, 261 

Total....-.------.---------------------| 3,028,000 | 3,300,000 | 3,653,870 | 3,663,760 | 4,070, 150 
Ratio to total consumption--..-..------------ . 89 . 89 94 91 . 92 

1 Partly estimated. 

Commercial consumption totaled 285,213 million cubic feet in 1947, 
a gain of 18 percent over the 1946 figure of 241,802. At the same 
time, the number of commercial consumers increased 8 percent to 
1,039 thousand, and consumption per meter increased from 250,000 
to 274,000 cubic feet. | 

Field.—Reversing a brief decline, gas consumed in field operations 
of the petroleum and natural-gas industry increased from 897,809 
million cubic feet in 1946 to 933,761 million in 1947. The principal 
gains were (in the order named) in Texas, Louisiana, New Mexico, 
and California. With the exception of Louisiana, all of these States 
showed gains in natural-gasoline production. Oklahoma declined 
again, with a drop of 4.6 billion cubic feet accompanied by a fall of 
34.5 million gallons in liquefied-petroleum-gas production. _ | 

Carbon-Black Manufacture.—A record total of 484,882 million cubic 
feet of gas was used in carbon-black manufacture in 1947 , 6,533 million 
cubic feet over the comparable 1947 figure. Continuing a 10-year 
trend, the average value of gas at these plants increased from 3.02 
cents in 1946 to 3.57 in 1947. The growing use of the high-yield 
furnace process has resulted in a steady increase in the yield of carbon 
black per thousand cubic feet of gas consumed from 1.63 pounds in 
1941 to 2.44 in 1946 and 2.51 pounds in 1947. In addition to gas, 
over 31 million gallons of liquid hydrocarbons were used in 1947. 

Petroleum Refineries—A 10-percent increase in the volume of gas 
used as fuel at petroleum refineries was reported, from 331,520 million 
cubic feet in 1946 to 363,892 million in 1947. The greatest gains (in 
billions of cubic feet) were in Texas, 14.9; California, 8.1; Louisiana, 
6.7; and Oklahoma, 2.1. 

Electric Public-Utility Power Plants——The Federal Power Commis- 
sion reported that gas consumption at electric public-utility power 
plants expanded from 306,924 million cubic feet in 1946 to 373,037 
million in 1947. These figures—which include, as usual, a small per- 
centage of manufactured gas—reversed a 2-year downward trend.
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Dee 

pa 

Domestic Commercial Total SS ey etree eee vere pene CE SN prea eep—re—tierreenr 
ree 

Value at point of con- Value at point of con- Value at point of con- Stat sumption . sumption | ; sumption a ale Quantity Oe Quantity Quantity | Consumers | (millions of Consumers | (millions of Consumers | (1nillions of cubic feet) Total Average cubic feet) Total Average cubic feet) Total Average (thousands (cents (thousands (cents (thousands (cents . of dollars) | per M) of dollars) per M) of dollars) per M) 

Alabama______-_--__-_2 oo. 76, 350 5, 605 3, 784 67. 5 7, 910 2, 137 958 44,8 84, 260 7, 742 4, 742 61.3 Arizona...-.......-..___.__- 64, 590 3, 264 2, 678 82.0 8, 140 2, 472 1, 011 40.9 72, 730 5, 736 3, 689 64.3 Arkansas... _._._.._._....__. 120, 440 12, 361 5, 926 47.9| . 19,690 6, 254 2, 205 35.3 140, 130 18, 615 - 8, 131 43.7 California__....-22.2....._] 2,186, 510 133, 939 84, 171 62.8 183, 620 59, 694 23, 406 39.2 | 2,370, 130 193, 633 107, 577 55. 6 . Colorado...----.---2---.-__-| 132) 330 15, 319 7, 787 | 50.8 16, 710 6, 024 2, 561 42,5 149, 040 21, 343 10, 348 43.5 & Florida...-222 2272722777777 8, 350 481 482 100. 2 980 235 | 131 55.7 9, 330 716 613 85.6 2 Georgia. .__....2-- 126, 520 10, 384 7, 299 70.3 13, 740 5,385 | = 1, 911 35. 5 140, 260 15, 769 9, 210 58. 4 fH INinois_._...---2-.-22.......| 1, 489, 110 38, 735 39, 442 101.8 84, 540 10, 462 7, 874 70.5 | 1, 578, 650 49, 197 46, 816 95.2 & Indiana..._..---.. 2... 277, 840 13, 124 13, 367 101.9 18, 240 3, 313 2, 658 80. 2 296, 080 16, 437 16, 025 97.5 Towa.---.- 2-222. 189, 110 12, 659 9, 344 73.8 18, 340 4, 235 2, 562 60. 5 207, 450 16, 894 11, 906 70. 5 kd Kansas..._-..-222 2-2 290, 790 32, 136 16, 930 52.7 36, 810 15, 320 5, 313 34, 7 327, 600 47, 456 22, 243 46.9 ty Kentucky... ..-_-. 2 8. 212, 820 16, 597 9, 258 55.8 22, 780 6, 060 2, 342 46.3 235, 600 21, 657 11, 600 53.6 Louisiana__.____-____...__- 298, 550 18, 915 11, 164 59.0 33, 380 11, 110 3, 406 30. 7 331, 930 | 30, 025 14, 570 48.5 by Maryland, Virginia, and 

bd District of Columbia_____-_ 264, 180 10, 897 11, 558 106. 1 19, 950 2, 471 2, 276 92.1 | 284, 130 13, 368 18, 8384 103.5 O Michigan-__...__-._._._ 880, 980 44, 065 37, 714 85.6 40, 240 7, 406 5, 336 72.0 921, 220 51, 471 43, 050 83.6 © Minnesota__._..._._..._____ 175, 010 14, 943 9, 710 65. 0 9, 580 3, 874 1, 564 40. 4 184, 590 18, 817 11, 274 59.9 W Mississippi..........__..___. 92, 220 7, 452 5, 182 69. 5 13, 520 5, 097 1, 907 37.4 105, 740 12, 549 7, 089 56.5 ~ Missouri_.__...-....__... 481, 540 25, 786 19, 548 75.8 39, 260 8, 626 4, 009 46. 5 520, 800 34, 412 23, 557 68.5 4 Montana..._.-_-_-___ 54, 950 9, 844 4, 577 46. 5 6, 240 5, 814 1, 781 30. 6 61, 190 15, 658 6, 358 40.6 w Nebraska____.__-____._.____ 157, 090 11, 908 | - 8, 743 73. 4 14, 010 5, 254 2, 353 44.8 171, 100 17, 162 11, 096 64.7 ap New Mexico___..___..._.___ 50, 870 4, 625 2, 944 63. 7 6, 480 - 8, 731 1, 219 32. 7 57, 350 8, 356 4, 163 49.8 oo New York... ___-___._____.__ 579, 690 29, 142 23, 164 79. 5 42, 500 6, 013 4, 367 72.6 622, 190 35, 155 27, 631 78.3 North Dakota, South Da- 
kota, Utah, and Wisconsin. 85, 930 8, 444 6, 248 74.0 6, 000 3, 665 1,470 | 40.1 91, 930 12, 109 7, 718 63. 7 Ohio. -_.--- 222 1, 548, 110 119, 063 72, 508 60. 9 122, 570 26, 153 14, 598 55.8 | 1, 670, 680 145, 216 87, 106 60. 0 Oklahoma.__.__._._....____. 343, 590 32, 958 14, 951 45.4 43, 120 16, 750 5, 098 30. 4 386, 710 49, 708 20, 049 40.3 Pennsylvania_....._.._.___. 734, 000 61, 297 37, 600 61.3 53, 200 12, 383 6, 419 51.8 787, 200 73, 680 44,019 59. 7 Tennessee..__.-....___... 93, 170 7, 768 5, 616 72.3 12, 680 4,200 2, 056 49.0 105, 850 11, 968 7, 672 64.1 Texas... 928, 340 67, 267 41, 880 62. 3 118, 610 32, 508 12, 331 37.9 1, 046, 950 99, 775 54, 211 54.3 West Virginia._.........__. 230, 750 28, 400 10, 435 36. 7 21, 820 6, 451 2, 213 34. 3 252, 570 34, 851 12, 648 36.3 Wyoming.___._._.._.... 29, 970 4.772 2, 345 49.1 4, 420 3, 116 1, 009 32, 4 34, 390 7, 888 3, 354 42.5 

Total: 1947.__.__._____ 12, 203, 700 802, 150 526, 355 65. 6 1, 039, 080 285, 213 125, 844 44.1 | 18, 242, 780 1, 087, 363 652, 199 60. 0 1946_...._...._.] 11, 471, 640 660, 820 447, 018 67.6 964, 990 241, 802 102, 566 42.4 | 12, 436, 630 902, 622 549, 584 60. 9 

1 Includes natural gas used with manufactured gas.



Industrial consumption of natural gas in the United States in 1947, by States and uses 

Field (drilling, 

pumps, (800 | Carbon-black manufac- | Fuel at petroleum refineries, electric public-utility power . + 
operating ° paso ture plants, cement plants, and other industrial Total industrial Fuel at 

. - y electric plants) publie- 
TT mmm! Ui ty 

State Value at Value at point os : Value at point of Value at point of | Power 
- point of of consumption Millions of cubic feet consumption : consumption a ' 

Millions ‘ion (ee Millions|-————_____ |__| Millions |—-——-———] lions of 
OF cubic | ton es- | of cubic of cubic cubic feet (es- | timated; feet Total | Aver- Petro- | Fort- Total | Aver- feet Total | Aver- feet) 
timated) | thou- (thou- age | teum re- land Other in- Total (thou- | age (thou- age 

. sands of sands of| (cents | fneries [Cement| dustrial sands of| (cents sands of | (cents 
dollars) dollars)| per M) plants dollars)| per M) dollars) | per M) 

Alabama.._..--.-----.-.------- wn ne nen ee |--e-e eee] [ee |--eeeee (2) 242, 971 — 42,971 7, O17 16.3 42, 971 7,017 16.3 6, 366 
Arizona.....---.---------------]-----..---|--.-.---__|_----_.--|]_-.-__.-]___..-__|_.-------_|--eee 22, 032 22,032 | 4, 553 20. 7 22, 032 4, 553 20.7 2, 500 A 
Arkansas..........-.---.------- 18, 710 960 |_.------_]_---_--_]--___ ee 8, 210 (2) 2 57, 244 65, 454 5, 471 8.4 84, 164 6, 431 7.6 10, 461 > California__.-._.---------------] 132,737 ] 18, 770 (8) (8) (8) 55,937 | 12,397 | 2% 153,678 | 8 299,012 (350,205 | 222.6 | 354,749] 63,075| 180] 30,918 
Colorado.._._-.---------------- 2, 363 369 {.---.-.._]--____-__|_______- 150 (2) 2 25,171 25, 321 3, 655 14.4 27, 684 4, 024 14.5 4,428 q 
Florida..........--------------- 8 (4) w-------_|----_---]--------]----------}----- ee 7, 167 7,167 | 1,004 14.0 7, 175 1, 004 14.0 2, 675 ov 
Georgia. ..-.--.-.-------------- ween eee feel |e] ede (7) 2 25, 599 25,599 | 4, 836 18.9 25, 509 4, 836 18.9 | 12, 655 m 
Illinois___......---------------- 15, 910 1,190 |__------__]--22 {eee ee (5) wenennee 67, 046 67,046 | 17,474 26.1 82,956 | 18, 664 22, 5 3, 254 
Indiana...__-...-------------_- 164 20 {_..--.-__|_---_____]_-.____- 841 |_.-- LLL 25, 086 25, 927 | 8, 596 33. 2 26, 091 8, 616 33. 0 244 Oo 
Towa._..-..---------------------|--------.-]--.----_.-}.----.-._]__._.._.|._..____|_----. (2) 2 24, 054 24,054 | 4,407 18.3 24, 054 4, 407 18.3 10, 048 > Kansas.......--.-.-.-----------| 20,197 1,306 | (3) (3) (@) | 11,092] 8,925 | 104,282 | 3124/2009 [314,646 | 311.8] 144,496 | 15,952] 11.0] 27,144 Fp 
Kentucky...--_---------------- 3, 731 559 |_----_-_ |e ee tee 85 |_-2_--- 11, 465 11,550 | 3,405 29. 5 15, 281 3, 964 25.9 |-..---_- 
oS ON ri 107, 611 4,802 | 25,977 961 3.7 62, 067 (2) 2149, 526 211, 593 | 18, 573 8.8 345, 181 24, 336 7.1 | 48,668 

arylan rginia, an is- 
trict of Columbia.....___.__- wne---o--- fee eee feed |e eee 1, 563 1, 563 848 54.3 1, 563 848 54.3 1 

Michigan. ._.._....---.------.- 1, 480 200 j.----_-__}_---_----_|- |e ee -|ee eee 27, 620 27, 620 } 10, 643 38. 5 29, 100 10, 843 37.3 5 Minnesota......-.-----.-------|---2-- -.-|----------|---------|--2-2---|s-2e-02-[--eesesee-{oneee | 24, B81 24,381) 4,612| 189] 24,381| 4,612/ 189] 8,976 
Mississippi. -...-------.------- 10, 074 761 |_------ |---|} eee 29, 838 29, 838 4, 213 14.1 39, 912 4, 974 12.5 5, 044 
Missouri_.-_.--.-------.-----_- 106 12 J___ee eee} ee 813 () 2 42,770 43, 583 8, 973 20. 6 43, 689 8, 985 20. 6 9, 452 
Montana__.._-.--- ee. 1, 844 154 |_-o_ |e ee 1, 541 |--.2_-_e 11, 876 13, 417 1, 919 14.3 15, 261 2, 073 13.6 773 
Nebraska... .-----------.-------|--_--.-_---}----.-____|_.____-__|_____.__|__..--_- 36 (2) 2 22, 501 22, 537 3, 938 17.5 22, 537 3, 938 17.5 9, 545 
New Mexico. ._---------_----_- 38, 162 800 | 31, 510 889 2.8 586 |.------- 24, 152 24, 738 | 3,070 12.4 94, 410 4, 759 5. 0 9, 729 
NeW Or acai Dakin” 142 36 |_.-----._]--.-_-_-_|---.___- 10 j- eee 6, 265 6,275 | 3, 545 56. 5 6, 417 3, 581 55.8 878 or akota, Sou akota, 

Utah, and Wisconsin..._.._._|-..-...-.-|--...-____]__-______]__-_- ee 380 (5) 19, 321 19, 701 3, 047 15.5 19, 701 3, 047 15.5 2, 830 
Ohio____..--.-------- eee 1, 243 280 }_.------_]-------.{-------- 2 [-------e 75, 110 75,112 | 29, 836 39. 7 76,355 | 30, 116 39. 4 1, 611 Oklahoma..._.......-..-------| 100, 490 3,631 | 17, 628 904 6.1{| 29,687] (2) 2 57,009 86,696 | 9,416| 10.91 204,814 | 13,951 6.8 | 27,615 
Pennsylvania__-._.--...----__- 5, 165 1, 648 J. eee Jee 414 j_-.-___- 96, 647 97,061 | 32, 786 33. 8 102, 226 | 34, 434 33. 7 3 

See footnotes at end of table. . : 0 

or 
Or
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Oo 
Field (drilling, 

pumping, ald | Carbon-black manufac- | Fuel at petroleum refineries, electric public-utility power . , 
operating gaso- ture plants, cement plants, and other industrial Total industrial Fuel at line-recovery electric 

plants) | public- 
sijngigggg sn as ggg nnn! Utility 

State Value at Value at point 4: , Value at point of Value at point of | Power 
- point of of consumption Millions of cubic feet consumption consumption pane , 

Millions | onsumP-!y4in\ions~-——-——|_—— ——_-—_____—______|________| iitions } ————— tions of 
feet ( : . | of cubic of cubic ' cubic es- | timated; | “foot Total | Aver- | potro. | Port- ; Total | Aver- feet Total | Aver- | + t) 
timated) | thou- (thou-} age | ygnm, re. | Jand | Other in- Total (thou- | age | (thou- | age ee 

salds of sands of} (cents fineries cement} dustrial sands of] (cents sands of | (cents 
dollars) dollars) | per M) plants dollars) | per M) dollars) | per M) 

Tennessee___.----.-------------]----.-----|-.----.--.|---------|------_-|-----.--]----------[-------- 22, 018 22,018 | 3, 631 16. 5 22, 018 3, 631 16. 5 6, 796 ev 
Texas__-_-.....------.-------..| 449, 574 16, 058 | 387,876 | 13, 647 3.5 | 185, 298 | 17, 398 304, 501 507,197 | 30, 478 6.0 | 1,344, 647 | 60, 183 4.5 | 120,179 A 
West Virginia_.................] 14, 220 2,712 |..-..----].-----.-|-------- 1,226 |--.-___- 55, 808 57,034 | 14,040 | 24.6 71,254 | 16,752] 23.5 589 @ 
Wyoming_-___.....-.--.------.- 9, 880 567 |_--------]--------]-------- 5, 517 |-------- 3, 116 8, 633 | 1,046 12.1 18, 463 1, 613 8.7 650 
Unclassified by States__.......]_-.._-..._|--.---___-] 3 21, 891 3 915 34,2 |----------|? 91, 779 |------__-_.--|------------|_.--_--|_-----__]_---__-----|---- |e} i 

Total: 1947__.-.-.......--| 933, 761 49, 835 | 484, 882 | 17, 316 3.6 | 363,892 | 60,499 | 1,496,147 | 1, 920, 538: |308, 968 16.1 | 3,339,181 | 376,119 11.3 | 373, 037 > 
1946...........-...| 897,809 | 41,317 | 478,349 | 14,470 3.0 | 831,520 | 58,004 | 1,344,626 | 1,734,150 (276,985 | 16.0 | 3,110,308 | 332,772 | 10.7 | 306,924 a 

a a a 
© 

1 Federal Power Commission. These figures include natural and manufactured gas. 3 Gas used in carbon-black manufacture included under “Unclassified by States’? for 5 
However, Bureau of Mines figures on consumption of gas by electric public-utility power | United States total and under “Other industrial” for State total to avoid disclosing figures J 
plants (combined with other industries under “Other industrial’) comprise only natural of individual operators. 
gas. 4 Less than $500. , aoa 

2Gas used in portland-cement plants included under ‘‘Unclassified by States,’’ for 5 Less than 500 M cubic feet. © 
United States total and under ‘‘Other industrial’’ for State total to avoid disclosing figures nam 
of individual operators. oo
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California, which had suffered heavy declines for 2 years, gained 
| 21,340 million cubic feet to lead the national gain of 22 percent. 

Scattered decreases, mainly in a few Western and Midwestern 
States, were outweighed by gains in Texas, Louisiana, Arkansas, 
Oklahoma, and Tennessee. Three leading States—Texas, Louisiana, 
and California—alone accounted for 56 percent of the United States 
total in 1947. | 

Portland-Cement Plants.—A 14-percent growth in cement produc- 
tion in 1947 contributed to the 4-percent increase in the volume of 
natural gas used in that industry. The aggregate of 60,499 million 
cubic feet consumed in 1947 represents a gain of 2,495 million feet 
over the corresponding figure for 1946. 

Other Industrial—The increase in gas used by miscellaneous indus- 
trial plants in 1946 continued in 1947. Some 1,496,147 million cubic 
feet were consumed in 1947 compared to 1,344,626 million in 1946, 
a ll-percent gain. California, Texas, and Louisiana—all States that 
use large amounts—showed the greatest gains over 1946, offsetting 
smaller losses mainly centered in the Missouri-Illinois-Indiana area. 

Mixed Gas.— Natural gas sold in mixtures with manufactured gas 

totaled 124,265 million cubic feet in 1947 compared with 105,863 in 
1946. This gain of 17 percent compares with the 11-percent gain 

in 1946. The main growth, both in total volume and in number of 

consumers, was in the domestic field. Domestic consumption gained | 

11.8 billion, industrial 3.7 billion, and commercial 2.9 billion cubic 
feet in 1947. Illinois and New York continued their lead of several 
years standing. Together these two States consumed approximately 
49 percent of all the mixed gas in the United States m 1947. _ 

Consumption of natural gas used with manufactured gas in the United States in 
1947, by States 

a 
Domestic Commercial Total 

Indus- | | wiatcna-| | Walue a 
State Millions | Gonsym-| Millions lions of Millions | consump- 

Consumers | of cubic On of cubic feet) of cubic tion . 

. feet ers . feet feet (thou- 
sands of 
dollars) 

District of Columbia--------- 157, 320 3, 857 13, 000 800 516 5, 173 3, 563 

Tilinois__....-.........-------| 1, 087, 170 25, 089 55, 150 6, 695 10, 061 41, 845 32, 738 

Indiana.......--------------- 62, 540 2, 649 3, 450 637 2, 125 5, 411 4, 651 

Towa.-_---------------------- 28, 810 708 2, 780 214 341 1, 263 961 

Kentucky... | ~—- 89,880] 5,015] 8,800] 2095] 1,923] 9,033 4, 684 
Maryland....--.------------- 34, 620 199 1, 060 12 4 215 164 

_ Michigan_-_-.--.------------- 5, 340 85 210 16 32 133 143 

' Minnesota. ...--------------- 134, 770 9, 902 .5, 660 871 859 11, 632 7, 485 

Missouri_.._-.-.------.------ 281, 080 7,719 10, 070 1, 421 1, 112 10, 252 9, 375 

Nebraska_......------------- 62, 060 2, 239 450 139 214 2, 588 2, 391 

New York. ...--------------- 410, 090 14, 006 24, 610 2, 699 2, 003 18, 708 14, 417 

Ohio. __.___.-------.--------- 321, 460 8, 087 26, 900 2, 731 2, 278 13, 096 7, 447 

Pennsylvania.....-..-------- 43, 780 3, 665 2, 920 575 629 4, 869 2, 869 

Tennessee_...------.--------- 140 15 120 11 2 28 30 

Virginia.......-.------------- 740 8 140 7 4 19 14 

Total: 1947.-..---------| 2,719,800 | 83,239 | 155,320} 18,923 | 22,103 | 124,265 | 90, 982 
1946....171277--| 2,655,010} 71,436 | 147,670 | 16,064 | 18,363 | 105,863 | 79, 429 
CS 

888326—50——_55
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TECHNOLOGY 

Recently developed gas appliances broadened sales of gas in such 
domestic fields as automatic laundry drying, incineration, and all-year 
air conditioning. A gas heat pump using latent heat in earth or water 
as a source for house heating has been developed. 

Recent adaptations of the Fischer-Tropsch synthesis permit the use | 
of dry natural gas as a starting chemical raw material in the manu- 
facture of liquid fuels and chemicals. A plant now under construction 
at Brownsville, Tex., will be in operation by 1950. | 

Catalytic cracking of propane, butane, and lower grades of gasoline, 
already in commercial use by at least one gas company, may provide 
added flexibility for meeting seasonal demand patterns. Enrichment 
of gas to produce any desired B. t. u. content results, in effect, in greatly 
increasing the capacity of the delivering natural-gas line. It is re- 
ported that the relatively low production cost may extend its use to 
supply the base load in plants built for new areas. Additional catalytic 
re-forming plants are already being installed in Pennsylvania. 

Centrifugal compressors were used for the first time to move large 
volumes of gas under high pressure over long distances through the 
Big Inch and Little Big Inch lines. Studies indicate that, excluding 
fuel or power, the operating costs will be about one-half of the corre. 
sponding costs for reciprocating equipment. 
Detailed studies of physical and chemical means of removing | nitrogen from natural gas have been made with a view to increasing 

transmission capacity of natural-gas pipe lines and improving the 
' marketability of natural gas containing incombustible nitrogen. A 

nitrogen-removal pilot plant has been completed, permitting test runs. 
Prospective means for solution of the problem involve liquefaction 
and fractionation. | 

Several types of gas-fired lumber kilns have been developed which 
greatly shorten the seasoning of green lumber. Bureau of Mines 
research on direct reduction and distillation of zinc ores by the use of 
natural gas resulted in the first use of this method for the salvage of 
zine residue and scrap in 1948. Utility companies have been helped | by research in the removal of nitrogen and sulfur from gas and by 
studies of corrosion and pipe-line coatings.
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GENERAL SUMMARY 

RODUCTION in 1948 of light liquid products totaled an all-time 
Prich of 6,110 million gallons, equivalent to a 10-percent gain over 

the previousyear. The increment was uniform throughout theyear, 
as each month showed a substantial increase over the corresponding 
period of 1947. Notwithstanding a heavy product demand, total 
stocks of light hydrocarbons increased 53.9 million gallons in 1948 to 
reach 234 million gallons. 

Export sales declined nearly 40 million gallons during 1948 to 216 | 
million gallons, reversing the trend established during the past few 
years. Nearly half of the natural-gasoline shipments went to the 
United Kingdom; Canada received approximately a third. Canada 
was the largest importer of LP-gases,? with 59 percent of total exports, 
while Mexico was second with 34 percent. 

The total value of all light products at plants soared to a record 
high of $463,618,000 in 1948 contrasted with $294,994,000 in 1947, 
an increase of 57 percent. Reflecting an unusually strong market, the 
average price of all light hydrocarbons jumped to 7.6 cents per gallon 
compared with 5.3 cents in 1947. 

1 Data for 1948 are preliminary. 
2 Liquefied petroleum gases. 

859
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Salient statistics of the natural-gasoline industry in the United States, 1944-48, in | 
thousands of gallons 

a a a a 

1944 1945 1946 1947 1948 1 

Production: . . 
Natural gasoline and natural-gasoline mix- 

tures_.-...-------------------------------| 2, 188, 284 | 2, 498, 741 | 2,691, 001 | 2, 748,731 | 2,950, 925 
LP-gases: 

Isobutane__.__..-....-------.----------| 209, 412 162, 756 164, 015 206, 184 206, 449 
Other LP-gases_...--.-----.----------- 961, 212 | 1,250, 468 | 1, 245, 330 | 1,685,634 | 1,974,249 

Other products__-..----.---------------..--| 848, 024 792, 208 760, 687 915, 718 978, 504 

Total...-__._-----------------------------| 4, 201, 932 | 4, 704,173 | 4,861,033 | 5, 551,267 | 6,110, 127 
Receipts from outside sources_....-.___._-_.--- 112, 182 120, 074 118, 850 122, 705 172, 333 
Stock change at plants and terminals____---....|. +798 | +24,1389 | +33,996 | -—26, 481 +49, 924 

Total supply_....-....-.---------.-------]} 4, 313, 316 | 4, 800, 108 | 4, 945, 887 | 5,700,453 | 6, 232, 536 

Shipments to refineries: . 
Natural gasoline and natural-gasoline mix- 

tures._.......-.--------------------------| 2, 060, 985 | 2,384, 216 | 2,438,416 | 2, 554,494 | 2,729, 193 
LP-gases......-....-.-------- eee 534, 274 657, 018 381, 175 407, 206 457, 908 
Other products..__......--..-----____-...--| 629, 949 496, 895 412, 905 477, 001 495, 715 

Shipments to jobbers and trade outlets: 
Natural Basoline.--—----------o-soeeooeeoeeo fh 118. 608 { 94, 155 157, 523 177, 848 172, 579 
Condensate_._-...--.-..--.--.-----_--_----- , 6, 511 11, 205 7, 131 8, 407 

' ‘Binished gasoline and naphtha____________- 134, 610 229, 948 265, 819 361, 182 371, 333 
Sales of LP-gases: 

. For fuel...._--.---.---------____-..--._| 608, 881 668, 698 860,619 | 1,212,648 | 1, 441,233 
For chemical manufacture___._________- 96, 558 170,386 | © 209, 394 242, 280 285, 165 

Transfers of cycle products..........--__.----__- 76, 482 35, 658 52, 990 71, 576 80, 402 
Exports from plants..____.-------------_---_-e- 28, 351 31, 453 121, 781 156, 114 153, 238 
Losses_...-..---.----.---- eee eee 24, 618 25, 170 34, 060 32, 973 37, 363 

Total demand at plants and terminals_.__| 4,313,316 | 4,800, 108 | 4,945, 887 | 5, 700,453 | 6,232, 536 

Stocks at plants, terminals, and refineries: 
Natural gasoline_...........--. 2-22-22 eee 114, 702 101, 726 138, 667 118, 346 151, 571 
LP-gases_...-..------------.--------------- e tgs 39, 517 32, 264 30, 225 44, 147 

| Other Products. ------—---nanneneenenof{ 29% zee |t 40,270 | 38,278 | 31, 847 38, 614 

178, 584 Total...-------------e---oeeeneen--------ff{ 2 166’ bag |} 181,513 | 209,209 | 180,418 | 234, 332 

Value at plants: 
Natural gasoline____.._thousands of dollars__| 3110, 000 112, 018 111, 798 171, 057 263, 141 
LP-gases.__.--.----..---..--.--__--.-.do__._| 334,300 41, 994 36, 079 66, 820 112, 042 
Other products.....--.-....---------.d0__..} 338, 200 33, 552 34, 404 57, 117 88, 435 

Average per gallon_-.......____.____-..__cents_ 34.3 4.0 3.7 5.3 7.6 
Natural gas treated __..._millions of cubic feet. _|33, 300, 000 | 3,653,870 | 3, 663, 760 | 4,070,150 | 4, 400, 000 
Average yield, light products except LP-gases 

per M cubic feet._._-_.--_-----...---gallons_. 0. 92 0. 90 0. 94 0. 90 0. 89 
Average yield, all light products___....._.do___- 1.27 1.29 1.33 1.36 1.39 

Sales to consumers for fuel and chemical uses: 
LP-gases._.__..--.------.---4------ eee 703, 786 839, 084 | 1,039, 688 | 1,448,807 | 1, 766, 017 
LR-gases 4_....-----.-------------.---..---.| 356,370 437, 682 664, 574 760, 990 970, 784 

Total_..-...------------------------------| 1, 060, 156 | 1, 276, 766 | 1,704, 262 | 2,209,797 | 2, 736, 801 

Total exports of natural gasoline and LP-gases_- 42, 702 62, 971 177, 875 256, 160 216, 294 

1 Subject to revision, 
2 For comparison with 1945. 
3 Estimated. - 
4 Liquefied refinery gases. 

The production of all light hydrocarbons in 1948 was equivalent 
to approximately 7 percent of the total domestic crude-oil output. 
Demand for both natural gasoline and LP-gases continued strong at 
the end of the year. The expansion program of the industry con- 
tinued satisfactorily during 1948, with Texas accounting for the 
greatest number of new cycling plants. California increased capacity 
of its plants principally by installing additional facilities at existing 

f the indust t th , d for light plants. The total capacity of the industry at the year’s end for lig
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liquid products was nearly 20 million gallons daily. Based on current 

information, it is evident that this accelerated building program will 

extend through 1949. | 

During 1948 natural gasoline represented 48 percent of the gallon- 

age of light hydrocarbons, with a value of 57 percent of the total. 

The relative position of natural gasoline remained practically the 

same as in 1947, when it represented 49 percent of total production 

and 58 percent of the value. LP-gases were responsible for 36 percent 

of total output in 1948 compared to 34 percent in 1947, while the 

percent of the value of this product increased to 24 percent compared 

to 23 percent the previous year. Other products Gncluding finished 

gasoline, condensate, kerosine, distillate fuel, “special naphtha,” 

etc.) maintained a relatively important position. During 1948 these 

products contributed 16 percent of the total output, identical to the 

1947 proportion; likewise the percentage of value remained the same 

for both years at 19 percent. 
A total of 4,400 billion cubic feet of natural gas was processed in 

1948 at natural-gasoline and cycle plants, an increase of 8 percent over 

1947. The average yield of all light products per thousand cubic 

feet of gas treated rose from 1.36 gallons in 1947 to 1.39 gallons in 

1948. Although the average yield of natural gasoline remained 

unchanged at 0.67 gallon per thousand cubic feet in 1948 compared 

with 1947, the average yield of LP-gases increased to 0.50 gallon from 

0.46 gallon. Continuing the trend of recent years, production of 

propane increased 35 percent in 1948 over the previous year, while 

commercial butane-propane mixture gained 8 percent and normal 

butane 6 percent. 
Sales to consumers of liquefied gases produced in oil refineries 

(LR-gases) totaled 971 million gallons in 1948 compared with 761 . 

million gallons in 1947 and 665 million in 1946. However, a large 

volume of LR-gas fractions is utilized by the refineries in process- 

ing other products, in addition to the sales for consumption outside 

the petroleum-refining industry. 
It is apparent that the uses for LP-gases will continue to expand in 

the foreseeable future. Already many industrial firms are utilizing 

LP-gases as stand-by fuel, while others use it to supplement their 

normal supply during peak load periods. LP-gases are also used to 

a great extent to augment both natural- and manufactured-gas sup- 

plies during peak loads. 

RESERVES 

A report compiled by the American Petroleum Institute and the 

American Gas Association indicates total proved reserves of natural- 

gas liquids in the United States of 3,540,783 ,000 barrels as of Decem- 

ber 31, 1948. This figure includes condensate, natural gasoline, and 

LP-gases, and is an increase of 286,808,000 barrels over 1947. 

Arkansas, California, Kentucky, Mississippi, New Mexico, Ohio, 

and West Virginia showed declines in reserves totaling 15,137,000 

barrels. The largest increases in reserves were reported in Colorado, 

Louisiana, Oklahoma, Texas, and Wyoming. Texas led all States 

with an addition of 117,611,000 barrels to reserves; Louisiana was 

second with 61,282,000 barrels.
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Natural-gas reserves are estimated at 173,869,340 million cubic feet 
as of December 31, 1948, an increase of 7 ,942,426 million cubic feet 
over the previous year. The comparable reserve of 3,540,783 ,000 
barrels of natural gas liquids would therefore indicate an average 
yield of 0.86 gallon per thousand cubic feet of gas reserves. | 
Estimated proved recoverable reserves of natural-gas liquids! in the United 

States, in thousands of barrels 

[Committee on Natural Gas Reserves, American Gas Association] 
eee 

Changes in reserves Reserves as of Dec. 31, 1948 

Dis- 
Reserves cov- 

as 0 eries 
State Dee. 31, Exten- ofnew| Net | won. 

1947 and fields | pro- asso Asso- | Dis- Total - reyi- | and duc- | Giateq | ciated | solved 
‘ new tion 

s10ns 
pools 

in old 
| fields 

Arkansas............--....----| 58,259 | 3,220} 249 | 4,271 | 36,468} 7,926 | 13,063 | 57,457 California_...__...____.______. 312,151 | 20, 088 2,149 | 26,480 |.-________ 103, 259 |204, 649 307, 908 Colorado_- 2-22-2221] 7 942 | 27’ 834 | “537 14 537 |....___.| 35,762 | 36,299 Mlinois_...--.-.-.-_.---.-.----] 17,920 | 10,152 |_____.__] 3, 910 40 100 | 24, 022 24, 162 Indiana___._.......-_--- 65 71 jee 28 30 {_----__- 78 108 Kansas.----..---______.....| 88,812 | 18, 621 17} 2,106 | 97,695 | 2,530| 2,110 | 102,344 Kentucky...._.-...--..--.----| 15,344 410 206 | 1,559 | 214,401 |__| | 14 407 Louisiana... ..-_--.........-.-] 462,814 | 67, 206 | 16,113 | 22,037 | 382,319 | 95,908 | 45,869 | 524° 096 Michigan_...-_._________..___. 1, 065 53 59 Jil 607 |________ 459 1, 066 Mississippi_._..._._._._______. 58, 659 721 942 | 2,758 24, 563 | 27,641 | 5,360 57, 564 Montana_._.....-_..-_-_. 8. 1,360 | 2,840 |__...___ 200 |----------| 4,000 |__._____ 4,000 New Mexico_._______._._______ 85, 922 |—5, 756 | 4,342 4,261 23,879 | 30,902 | 25,466 | - 80, 247 ; Ohio_.._-.----- 1, 736 70 9 151 21,664 |---| 1, 664 Oklahoma ..__--___............] 155,003 | 53,685 | 8,225 | 16,525 | 957869 | 16,436 | 88,083 | 200" 388 , Pennsylvania.__.___.._________. 2, 236 467 233 291 22,645 |... jee 2, 645 Texas. ..-......-........----.-]1, 957, 063 {180,126 | 31, 204 | 93,719 |1,314, 800 [297,082 |462, 892'| 2, 074’ 674 Utah._____---- 200 |.___-__- 30 21 209 |_-_--_ fo _e 8 209 West Virginia__...__._._..____ 17, 521 1, 076 359 3,742 | 215,214 |___.____f. 15, 214 Wyoming. __-...--..--------| 9,900 | 27,971 |.-...._.| 1,564 | 12,191 [777777 } aa tie | 367307 Alabama, Florida, Missouri, 
Nebraska, New York, and 
Virginia__..___.-.__._ 3 19 9 1 24 |__LLe 6 30 

Total ..........---..----|8, 258, 975 |405, 874 | 64,683. |183, 749 |2, 023, 155 1585, 763 an, 3, 540, 783 mm eeeeeFEee 
1 Includes condensate, natural gasoline, and LP-gases. 
2 Not allocated by types, but occurring principally in column shown. 

The production of light products reached the record total of 6,110,- 
127 thousand gallons in 1948. The daily average output for Decem- 
ber was 18,200 thousand gallons, a record for the industry. Total 
gain for the year was 10 percent over 1947. 

This gain represented a material increase each month in 1948 
over the comparable 1947 month. N atural-gasoline production 
totaled 2,950,925 thousand gallons, an 8-percent increase over 1947. 
The output of LP-gases continued to shatter all former records, with 
a production of 2,180,698 thousand gallons in 1948—an increase of 
15 percent over the previous year. Other light hydrocarbons made - 
a moderate increase of 7 percent for the year, with a production of 
978,504 thousand gallons.
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Texas continued to lead all States in production of light products 

with California second and Louisiana third. 
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FIGURE 1.—Annual production of the natural-gasoline industry, 1920-48.



Natural gasoline and allied products produced and natural gas treated in the United States, 1947-48, by States je 
Lerner rere ba 

Se AS. Production 
| Re Natural gas treated 
a Natural gasoline LP-gases Other products ! Total 

State Number of . . Average yield (gallons operators 2 
per M cubic feet) 

Thousands | Thousands | Thousands | Thousands | Thousands | Thousands | Thousands | Thousands | Millions of P77 | of gallons | of dollars | of gallons | of dollars | of gallons { of dollars | of gallons | of dollars | cubic feet Light 
products All light 

. except products 
LP-gases 

ei 1947 

mB Arkansas.....-.__...__...__- 8 51, 165 3, 320 37, 279 1, 271 5, 622 348 94, 066 4,939 60, 474 0. 94 156 [P California.____....._....___. 29 689, 998 38, 323 230, 635 7, 901 143, 475 7, 979 1, 064, 108 64, 203 460, 046 1.81 231 & Colorado......--...--..--_-_|_...__.-.- 997 68 |---| eee} 997 68 |.-....------]--...-.-____|_____....... @ Tllinois_.----2-2 2-2 9 47,180 4, 008 115, 324 §, 043 |e} 162, 504 9, 051 22, 720 2. 08 7.15 Kansas._...------.- 22 8 71, 5382 3, 826 27, 648 978 15 1 99, 195 4, 805 216, 644 .33 . 46 si Kentucky..-.__.__-_._____o 3 9, 577 656 50, 136 1,304 |_-22 te 59, 713 1, 960 38, 717 . 25 1. 54 > Louisiana__..-..-.__-____._.. 20 298, 136 17, 049 147, 097 7, 090 183, 612 9, 728 628, 845 33, 867 345, 975 1.39 1, 82 bg Michigan..._....-.-. 2 3, 658 248 629 17 |---| 4, 287 265 2, 255 1.62 1 90 Ed Mississippi_._.-.-__....._ 1 4, 752 256 3, 207 159 11, 983 659 19, 942 1, 074 8, 079 2. 07 2. 47 oO Montana...__.-_._-- 1 2, 768 216 2, 988 208 |.---._----- |. 5, 756 424 12, 066 . 23 48 Oo New Mexico..__-.--_______- 7 92, 297 6, 020 20, 748 703 6 6 113, 051 6, 729 130, 693 7k 87 re New York___._.-_-.-__. ] 11 1] ewe eee fee ef wo---e- eee 11 1 12 . 92 .92 J Ohio.__._..----__-_._ 5 5, 775 414 144 5 1, 165 85 7, 084 504 32, 869 .21 . 22 Oklahoma._........__._____. 37 272, 078 17, 822 165, 602 5, 700 8, 813 868 446, 493 24, 390 236, 673 1.19 1.89 Pennsylvania_..___-_.__.___.- 18 12, 420 831 593 61 j_.- 222 |e 138, 013 882 52, 437 . 24 2 © Texas... 87 1, 098, 779 72, 168 984, 860 32, 724 555, 795 37, 129 2, 639, 434 142, 021 2, 235, 185 74 1.18 po Utah... fee 685 47 |----..--_.-.]--.-.-__-.--]__--_ ee ween een ee 685 47 |_-----.-.--.|.-----....__]---. , West Virginia....._....____._ 16 47,106 3, 025 88, 935 2, 975 5, 232 314 141, 273 6, 314 193, 044 27 73 ; Wyoming.-_____--...... 5 34, 817 2, 759 15, 993 691 |_.- 2 ee} 50, 810 3, 450 22, 261 1. 56 2. 28 
Total......---. .  .. 213 2, 743, 731 171, 057 1, 891, 818 66, 820 915, 718 57,117 5, 551, 267 294, 994 4, 070, 150 . 90 1. 36 

1948 8 
Arkansas. -____---..002. 0 8 49, 306 4, 364 39, 092 2, 260 6, 102 635 94, 500 7, 259 60, 094 .92 1. 57 California_....-__._____. 29 704, 745 58, 564 269, 644 16, 961 137, 680 11,014 1, 112, 069 86, 539 466, 189 1.81 2. 39 Colorado.____...-_....-__.--]_- oo. 944 94 |--.------222 [eee fee |. 944 94 |e Tlinois_..-----.---2- 8 8 45, 793 5, 605 108, 202 7, 864 [oo fee, 148, 995 13, 469 19, 534 2. 34 7.63 Kangas.......-.._.-__._.- _- 8 73, 343 6, 051 28, 617 1, 731 j..--- eee feee 101, 960 7, 782 231, 019 32 44 Kentucky......--_._____.__. 3 10, 182 953 56, 407 1, 683 |_-----222 2} 66, 589 2, 636 44, 629 . 8 1.49 Louisiana__-_...__..__..___. 23 329, 390 28, 064 179, 442 11, 215 197, 346 17, 939 706, 178 67, 218 402, 866 1.31 1.75 Michigan. _...._.__.. 2.28. 1 2,471 238 46 3 |_----- 2 |e 2, 517 241 1, 586 1. 56 1, 59 Mississippi_......-..-..____. 1 27, 167 - 1, 687 18, 339 922 |. |_--- 45, 506 2, 609 30, 840 . 88 1. 48



Montana...__..-.--.-------- 1 8, 408 370 5, 048 350 |_._-__----_.]------------ 8, 449 720 | . 18,748 25 . 61 
New Mexico...-.-.---.----- 7 99, 980 9, 798 31, 396 1, 234 202 14 131, 578 11, 046 166, 115 . 60 79 
New York.......-.--.------ 1 11 1 fi... 22-{- ee] eee fee 11 1 12 92 .92 
Ohio......----.-..-.-------- 5 5, 500 569 203 11 652 67 6, 355 647 24, 400 25 . 26 - 
Oklahoma.--..-.-.--.-.._.--- 37 267, 109 24, 788 197, 131 10, 980 5, 901 643 470, 141 36, 411 229, 122 1.19 2. 05 

. Pennsylvania...........---- 16 11, 320 1,105 919 66 14 (4) 12, 253 1,171 46, 751 24 . 26 
Texas_.....-------.--------- 85 | 1, 235, 072 112, 392 | 1,128, 225 50, 433 626, 092 57,914 | 2,984, 389 220,789 | 2,445, 457 . 76 1, 22 
Utahb._.....-.. 0-2-2222 |e eee 640 64 |_--.----_.--|-.----~----_-} +--+ 640 64 j_..-.-.-----|..------- 2] eee 
West Virginia.......-..-.__- 15 49, 415 4, 699 103, 412 4,778 4, 515 209 157, 342 9, 686 194, 260 . 28 81 
Wyoming..._....----...-.-- 5 35, 184 3, 735 24, 577 1,551 |--.-.-_-_-.-|--...------- 59,711 | . 5,286 23, 378 1. 50 2. 55 

Total_.-...--2.-..---- 209 | 2, 950, 925 263,141 | 2,180, 698 112, 042 978, 504 88,4385 | 6,110, 127 463,618 | 4,400, 000 . 89 1.39 

1 Includes finished gasoline, condensate, kerosine, distillate fuel, ‘‘special’’ naphtha, ete. 
3A producer operating in more than 1 State is counted but once in arriving at total for United States. 
8 Subject to revision. 
4 Less than $500. 2 
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REVIEW BY STATES 

California.—The total production of light products increased 5 
percent in 1948 over 1947, to 1,112,069 thousand gallons. The in- 
crease in natural gasoline was 2 percent and in liquefied petroleum 
gas 17 percent; however, other products declined 4 percent. 

Louisiana.— The combined production of all light hydrocarbons rose 
to 706,178 thousand gallons in 1948, a gain of 12 percent over the 
previous year. Production in the Louisiana Gulf dropped slightly, 
but output in the rest of the State showed a phenomenal increase 
and outstripped the Gulf production. For Louisiana as a whole, 
natural-gasoline output gained 10 percent, LP-gases were up 22 per- 
cent, and other products increased 7 percent in 1948 as compared to 
1947. | 

Oklahoma.—In Oklahoma the general trend was similar to 1947; 
_ that is, an over-all increase of 5 percent in the production of light 

hydrocarbons. Natural-gasoline output was off nearly 2 percent, 
: whereas LP-gases gained 19 percent. 

Texas.— Texas continues to expand rapidly in the manufacture of 
light liquid products, as evidenced by an output of 2,984,389 thousand 
gallons in 1948, almost half of the entire domestic production. Na- 
tural gasoline gained 12 percent over 1947, and LP-gases increased 14 
percent to a record total of 1,123,225 thousand gallons. The over-all — 
gain was 13 percent for all allied products for the year. 

| Other States.—Mississippi led all States, with a gain of 128 percent 
in 1948 over the previous year due to the addition of a large new plant. 
West Virginia and New Mexico likewise made substantial gains in 
production of light hydrocarbons in 1948 compared to 1947. Illinois 
had a moderate decline, whereas Kansas and Arkansas maintained 
the same position they established in 1947. 

. Monthly production of natural gasoline and allied products in the United States, 
1947-48, by States and districts, in millions of gallons 

Field Jan. | Feb.|Mar. Apr.|May|June|July Aug.|Sept./Oct.|Nov./Dec.} Total 

West New York and West 
. Pennsylvania_.__.....------} 1.3] 1.2} 1.3] 1.3) 1.2) 0.8! 0.8} 0.7] O8! 1.0] 1.3] 1.3] 13.0 

West Virginia__...__..__._____] 10.8] 11.8] 18.1) 11.2] 11.0; 9.9! 9.7] 10.8] 10.7| 12.6] 14.1/ 15.6] 141.3 
Ohio__.-..--- eee .8} .7] .8) = .6) 65) 64; 4] 4) 4 OCLC 7.1 
Tlinois........---_-...-_-___.-] 18.9] 12.9} 14.2] 13.6] 14.1] 18.4] 13.9] 138.3] 18.3] 13.5] 13.2] 13.2] 162.5 
Kentucky.-___..__-.-.----....} 5.5] 3.2) 4.6) 5.2) 4.8] 4.7] 4.9] 4.7] 4.5) 5.3] 6.1] 6.2/ 59.7 
Michigan. __._.-_...--.-- 2 2- 44 .38) .44 1.4) 1.4) 14) 1.5) 64) 28] 68} 8] 4,3 
Kansas__...-.-...-.--.----.---| 9.0; 9.1} 8.8) 8.7) 8.2] 7.8] 7.3] 7.2) 7.5) 7.8] 8.6) 9.2} 99.2 
Oklahoma_-_._._...-_____-.._..| 36. 7| 34.8} 39.3] 36.8! 37.2) 34.0) 35.7} 36.6} 36.5} 38.8] 39.2] 40.9] 446.5 

Texas: — 
Gulf__----.----------..-..| 57.1) 53.7) 58.4] 57.3] 55.3] 58.1/ 58.1] 58.1} 56.5] 62.2! 63.0) 66.0] 698.8 
East Texas______-_---..-..} 27.8] 28.4] 30.7] 31.4] 33.6] 33.1] 34.0] 34.1) 33.2) 34. 7| 30.6} 29.2} 380.8 
Panhandle.__...._-_..____| 51.5} 50.4] 54. 6) 52.7} 27.8] 45.4) 47.0} 44.4] 50.7/ 53.1] 55.8! 58.1] 591.5 
Rest of State__..____._.__.] 74.1] 69. 8] 78.5! 76.4] 79.6) 81.2] 84. 6] 86.5] 83.4] 85.3) 83.1] 85.8] 968.3 

Total Texas_......-.---|210. 5/202. 3/222. 2/217, 8/196. 3/212. 81223. 7/223. 1,223. 8/235. 3/232. 5/239. 1/2, 639. 4 
Arkansas......----------------| 8.3] 8.0) 8.6) 7.6) 7.4} 7.1) 7.6) 7.6] 7.6] 7.6] 8&1! 8.6} 94.1 

Louisiana: 

Gulf___..._...-_...-------| 30. 5] 23. 8] 32.9} 28.6) 30.5} 27.2| 29.7) 29.3) 27.2) 26.9] 30.1] 27.9] 344.6 
Inland.__.......----------| 21.3) 19.0] 19.6] 19.3) 20.8) 19.9} 21.4] 28.5) 25.7) 28.5) 29.4] 30.8) 284.2 

Total Louisiana...__----| 51.8] 42.8] 52.5; 47.9] 51.3) 47.1] 51.1] 57.8) 52.9) 55.41 59.5! 58.71 628.8 
Mississippi__...........------.]-----|-----]|-----|--_--j|-----|--_-_[-----}-----{| 1.0] 2.1) 7.3] 9.5! 19.9 
New Mexico_.......-.--------]| 8.2] 7.7] 87] 8.8} 9.6] 10.0) 10.7) 11.3] 10.3] 9.9| 8.8] 9.1| 113.1 
Montana.....-...-...--.--.--.]| .4) .4] .4)  .4] .4) 4] .4] .4] .5] .6] .7] 2.8 5.8
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Monthly production of natural gasoline and allied products in the United States, 
1947-48, by States and districts, in millions of gallons—Continued | 

Field Jan. |Feb.|/Mar.|Apr.|May/June|July|Aug. Sept. Oct |Nor. Dec.| Total 

1947—Continued 

Colorado, Utah, and Wyoming.| 4.3] 4.2] 4.6) 3.6] 3.9) 3.7] 3.8) 4.0) 4.5] 5.1) 5.0) 5.8) 52.5 
California.__...__...._-..-..-__| 85. 2] 77.8] 83.6} 84.1] 88.0] 86.5} 90.1] 92.1] 90.2| 94.7] 94.1) 97.711, 064.1 

Total United States_.__|447. 1/417. 2/463. 1/448. 0/434. 3/439. 0/460. 6/470. 4/464. 8/490. 6|499. 5/516. 7/5, 551. 3 
Daily average._._....-....----| 14.4] 14.9] 14.9} 14.9] 14.0] 14.6) 14.9] 15.2) 15.5) 15.8 16. 7| 16.7 15. 2 

1448 1 

West New York and West 
Pennsylvania.___..--.------| 1.3] 1.2] 1.1} 1.1) 11} .9] .8[ .8) .8) D2) 10} 2.1) 1238 

West Virginia_.__...-.--------| 13.9] 13.2] 14.8] 13.7] 18.5) 11.4] 11.4] 11. 6] 12.0) 13.8) 13.9 14.1] 157.3 

. Ohio_____---------------------| .6] .6] .6 6 .5]) 5ST CCC“ SS .5 6. 4 

Illinois______._._.....--....-._| 12. 5} 11.0] 12.3] 12.1} 13.0] 12.5} 12.5] 12.2} 12.7] 13.2] 12.6] 12.4) 149.0 

Kentucky-.....----------------| 6.0] 5.5} 5.9] 5.3) 5.8) 4.9] 4.8) 4.9) 4.8) 6.0 5.8] 6.9 66. 6 

Michigan. .___-----.--.-------| .2] 2) .2) 68] 3} te Y- 2.5 

Kansas......._._....-......---| 9.6] 9.5] 9.2] 8.5] 8.1) 7.6] 7.5} 7.6) 7.4) 8.3) 8.9) 9.7] 101.9 

Oklahoma_............-....---| 38. 4| 37. 0} 40. 2| 37. 4| 37. 0] 34.9] 36.7] 38.0] 39.1] 42.3] 43.1) 46.0) 470.1 

Texas: . Se 

Gulf___........---_...._..| 66. 2| 61.7] 67.7} 66.0] 65.3] 61.8] 63.4] 66.9] 67.2) 71.8] 72.1] 73.3] 803. 4 
East Texas....._..._...._.| 27.3] 27.4] 31.2] 29.9] 30.7] 31.1] 31.4] 33.2] 33.1] 33.6} 30.8) 29.4) 369.1 

Panhandle. ......_.___--._} 60.3] 56. 2| 56. 8! 56.2] 56.7) 48.5] 46.3] 51.7! 53.0] 61.0} 61.6] 66.6) 674.9 f 

Rest of State_..._.._...__--| 86.0] 82.3) 86.3] 86.9] 90.4] 94.4] 98.6] 99. 5) 99. 1/102. 1/104. 2/107. 2/1, 137.0 

Total Texas._._._-____.. |239. 81227. 6|242. 0/239. 0/243. 1/235. 8/239. 7/251. 3/252. 41268. 5/268. 7/276. 5/2, 984. 4 

Arkansas...............-..----| & 4] 8.0] 8.3] 7.2! 7.4] 6.9] 7.6] 7.5} 8.0) 81) 83] 88] 945 

| Louisiana: ee 

Gulf__._._...-_-------.--_] 28. 6} 28.1] 29.0] 26.7] 29.6] 27.6] 30.3] 27.5} 27.4} 30.8) 27.9} 28.8) 342.3 

Inland...._.._._.......___| 26. 4 23. 0| 32.5] 27.2) 29.9) 28.2] 30.5} 31.1] 30.7] 35.2) 33.1] 36.1) 363.9 

Total Louisiana_......._| 55.0} 51.1] 61.5| 53.9] 59.5) 55.8] 60.8] 58.6] 58.1| 66.0} 61.0) 64.9) 706.2 

Mississippi_.-..---------------| 3.8] 3.6] 3.9] 3.7] 3.6] 3.1) 3.6} 3.8) 3.9 4.1) 4.11 4.3] 45.5 

New Mexico........_......---| 8.8} 8 4| 9.6] 10.2] 10.8} 11.1] 11.1] 11.6) 12.4} 12.5) 12.1) 138.0) 131.6 

Montana.»-....------------+--- .8) .7]) 8 7 6, .6) .4) 5] 66) 7 .9| 11 8.4 

Colorado, Utah, and Wyoming.._.| 6.3; 5.9| 5.7| 4.5) 4.5) 42) 44) 49 4.9) 5.4, 5.3] 5.3) 61.3 

California._._._._.....---.--..] 98. 5} 93.0} 99.1] 92.2) 97.1] 93.5! 95.4] 95.4| 65.8) 87.1| 94. 9/100. 1]1, 112.1 

Total United States. .._.|503. 9/476. 5/515. 2/490. 4/505. 91483. 9|497. 41509. 4/483. 6|537. 81541. 3564. 816, 110. 1 | 
Daily average__--.--.-----..--| 16.3} 16.4] 16.6] 16.3) 16.3] 16.1] 16.0} 16.4) 16.1) 17.3) 18.0 18.2! 16.7 

ee eee re i PPP AP SS SS SL a 

1 Subject to revision. . 

YIELDS, PROCESSES, AND NUMBER OF PLANTS 

Cycle Plants—During 1948 cycle plants produced approximately 
1,659,245 thousand gallons of light hydrocarbons from 1,040,000 | 

million cubic feet of processed natural gas, an indicated yield of 1.60 
| gallons per thousand cubic feet. This compares with 1.60 gallons per 

thousand cubic feet in 1947 and 1.50 gallons in 1946. 
Yields.—The average yield of all light products in 1948 increased 

slightly over the previous year. The 1948 yield was 1.39 gallon per 
thousand feet of natural gas treated compared to 1.36 gallon per 

thousand cubic feet in 1947. The yield of natural gasoline in 1948 
remained unchanged from the previous year at 0.67 gallon per thousand 
cubic feet. 

The average yield of LP-gases in 1948 increased to 0.50 gallon per 

thousand cubic feet in contrast to a yield of 0.46 in 1947. The average 
yield of all light products except LP-gases was 0.89 in 1948 as against 
0.90 for the previous year. The production of propane established 
a record in 1948 of 750,503 thousand gallons, indicating a gain of 35 

percent compared to 1947. Commercial butane-propane mixture and 

normal butane made moderate increases of 8 and 6 percent, respective- 
ly, in 1948 over the previous year.
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The average value of light products recovered per 1,000 cubic feet of 
natural gas processed increased to 10.5 cents per gallon in 1948 com- 
pared to 7.2 cents in 1947. The increase was due primarily to much 
higher product prices. Extending the trend established in 1947, 
natural gasoline continued to be the most valuable of all products 
recovered, contributing 6 cents per 1,000 cubic feet of gas processed. 
LP-gases accounted for 2.5 cents and other products 2 cents in 1948 
compared to 1.6 and 1.4 cents, respectively, the previous year. 

Production by Processes.—During 1947 the number of natural- 
gasoline plants and cycle plants declined to 546, indicating a net loss 
of 22 plants for the year. Compression-type plants were reduced by 
24, although there was no change in the number of absorption plants, 
which totaled 373. Cycle plants increased from 36 to 38. The huge , 
plant at Katy, Tex., is an example of the trend both in construction 
and: operation of present industry technique. This plant is adjacent 
to an enormous gas field, and although there are many individual 
operators of the gas wells, the plant is operated by one company acting 

| for and responsible to the others. Much of the stripped gas is re- 
turned to producing sands for repressuring. Cotton Valley, La., is | 
another example of unitized operation on a large scale. The net 
result of present technique is to increase materially the average daily 
output per operating plant. This has risen from 27,900 gallons 
daily in 1947 to 30,600 gallons in 1948. 

Natural gasoline and allied products produced in the United States in 1947, by 
States and by methods of manufacture ! 

eee 
Number of plants operating Production (thousands of gallons) —. 

State 
Com-| Ab- Com- 

Cy- Absorp- : res- | sorp- ; Total res- : Cycling 4| Total sion ? | tion 3 | cling‘ sion? | tion’ vos 

Arkansas_-_-_._. 22.222 -- |e 8 }__.---- i 94,066 |..-_._____- 94, 066 California.--2222 2] 2} 76 50 | 854,831 | 209, 297 181, 064’ 108 Colorado. -__-._----2---2-. 2-22 |e |e wennee ee 8997 |_._________ 997 Flinois_--.--.--.-.----2- 2 9 6 |------- 15 371 162,133 |..---._-_.- 162, 504 Kansas_....-.--.--.----2- 88. 2 12 |______. 14 1, 157 98, 038 |_....-.--_. 99, 195 Kentucky-..-.-.- 2-2-2 2 1 3 |---.-.- 4 797 58, 916 |_..-_-___ 59, 713 Louisiana....._.-.------22 8 4 24 5 33 | 31,384 143, 820 453, 641 628, 845 Michigan.........._.-_-._-_.... |. a ee 2 |_--__ Le 4,287 |__.___.___. 4, 287 Mississippi-____.-.........._-..-|__.____|__.___. 1 1 j_____ee fee 19, 942 19, 942 Montana__-.-----_--- | 1 |______- J jew e. 5, 756 |... 5, 756 New Mexico._...-_-.-_____._o_- 2 7 {------- 9 5, 391 107, 660 |-----------} 113,051 New York.._-_-_. 2-22 1 f_-_e--_ jee 1 Il j--.--- Jee 11 Ohio... 22g TI |g 2 7,082 |---| 7,084 Oklahoma. --.-------- ee} ae | TT) 88] 10,381 | 436)162 [2227722227] age’ 4983 Pennsylvania...________._..____ 30 a 38 780 12, 233 |... -_--_____ 13, 013 Texas__----- 22-22 21 125 30 176 | 113,309 | 1, 699, 949 826,176 | 2, 639, 434 Utah__....----- eet [eee |e w-------- 6685 |. 685 West Virginia...__..___________. 46 22 |... 8. 68 | 64, 513 76, 760 |__22 ee 141, 273 Wyoming. -__.-.--2-_ 2 4 |-_. 22. 6 1, 238 49, 572 |. 50, 810 

Total: 1947._..._.-_-___ 135 373 38 546 | 229, 334 | 3,812,947 | 1, 508, 986 5, 551, 267 1946_.----- ee 159 373 36 568 | 238, 595 | 3, 304, 592 | 1,317,846 4, 861, 033 

LW horrrpae Fam OAR Tk ek 
1 Figures for 1948 not yet available. 
2 Includes 15 plants manufacturing LP-gases. 
3 Includes combination of absorption process with compression and charcoal processes. Includes 202 plants manufacturing LP-gases; and 3 charcoal plants in Ohio and West Virginia with 1,586,000 gallons produced in 1947 and 3 charcoal plants with 1,638,000,gallons in 1946. 
4 Includes 29 plants manufacturing LP-gases. 
5 Includes 24,444,000 gallons, of field condensate. 
8 Drip gasoline.
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Technologic Trends.—In 1948, 506 natural-gasoline plants and 41 
cycling plants were in operation. The capacity of these plants was 
nearly 20 million gallons daily. In addition, about 50 large-scale 
projects for new plants or expansion of existing facilities were under 
construction or planned. Completion of this program will increase 
present production by approximately 12 percent. There has been a 
definite trend in the industry toward producing more LP-gases. 
Due to the higher prices for propane and butane as well as the expand- 
ing markets for these products, many plants which heretofore pro- 
duced only natural gasoline have been modernized to manufacture 
LP-gas fractions. 

New plants being erected average considerably larger than the 
older ones, and some installations will have capacity to handle 
500,000,000 cubic feet daily. New technique is being developed to 
extract more propane and where possible to design new plants for 
almost complete propane extraction. 

An article in Oil and Gas Journal (March 25, 1948), entitled ‘“Mod- 
ern Process Methods to Improve LP-Gas Recovery,” states: 

It is predicted that the present trend toward deep extraction of propane and 
eventually ethane will alter future plant processes from the absorption-oil types 
to low-temperature liquefaction. | 

The original purpose of the natural-gasoline plant was to remove the “‘wet”’ or 
heavy gasoline ends, but the present-day trend is to make the separation not at 
the bottom but at the top, removing the light gases from the liquefiable hydro- 
carbons. This objective, it seems, should be accomplished more efficiently by 
straight low-temperature fractionation of the inlet gas. . 

MARKET DEMAND—SHIPMENTS | 

The total demand for light products processed at natural-gasoline 
and cycle plants reached the huge total of 6,232,536 thousand gallons, 
an increase of 9 percent over 1947 and an all-time record. Deliveries 
of natural gasoline gained 6 percent in 1948 over the previous year, 
and LP-gases increased 17 percent. Deliveries of condensate dropped 
12 percent in 1948, but finished gasoline and naphtha showed an 18- 
percent gain. It is to be noted that the figures for LP-gases in the 
table do not include LR-gases.
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Supply and distribution at plants of natural gasoline and allied products in the United States, 1947-48, by months, in thousands of gallons © 

—__----—ererererereeeeee ee eee CC eee en eee een eee 

yamu F oe March | April | May | June July | August Septem October Novem D ber Total 

1947 
Production: 

Natural gasoline and natural-gasoline mixtures_-__| 216,462 | 195,040 | 219,153 | 221,015 | 235, 219 235, 903 | 242, 686 | 241,852 | 237, 846 | 242,356 | 225, 536 | 230, 663 | 2, 743, 731 
Raw condensate......--.-------------------------| 31,499 | 27,271 | 33,258 | 31,002 | 31,700 | 29,809 | 33,417 | 33, 696 35, 382 | 37,074 | 48,862 | 48, 575 411, 545 

P-gases: 
Commercial butane-propane mixture_....-..-| 48,744 | 48,756 | 44,465 | 37,081 | 32,886 | 29, 781 32, 888 | 37,721 | 38,080 | 43,167 | 45,538 | 50,019 479, 126 
Norma] butane.-.----------------------------} 36,284 | 41,157] 41,369 | 38,966} 30,011 30,660 | 29,042 | 33,534 | 35,627 | 39,080 | 44,590 | 42,213 442, 533 ta 

. Propane..-_--.--...---------------------------] 45,402 | 48,507 | 45,643 | 40,141 | 36,811 | 36,615 | 40,602] 46,111 45,854 | 50,922 | 59,635 | 66, 712 557,955 A 
Other mixtures (LP-gases) -.....-.-.---....-.| 11, 781 9,984 | 14,762 | 14,772 | 12,665 | 13,216; 13,541 13, 931 13,273 | 14,340 |. 16,055 | 17, 482 165, 752 2 
Isobutane. ._..--.------------------....------| 14,470 | 18,569 | 18,345 | 20,943 13,581 | 22,765 | 24,169 | 17,134 15, 861 16,859 | 13,919 | 14, 569 206, 184° By 
Isopentane._.........---------------- eee eee 3, 886 2, 183 3, 359 2, 551 2, 718 2, 690 3, 187 2, 727 3, 736 3, 546 5, 586 4, 099 40, 268 kd 

Finished gasoline and naphtha-_-.-.-.---.--------] 37,524 | 35,542 | 36,937 | 35,681 | 32,421 | 31,497] 34, 592 37,172 | 38,507 | 37,068 | 38,806 | 40,996 431,748 
Other products..._...-.....-.----------- eee 6, 026 5, 229 5, 823 5, 852 6, 236 6, 028 6, 441 6, 553 5, 647 6, 226 5, 977 6, 392 72,430 ES 

To | | OO | | | | - | | | <— oe 
Total.._.---------------------------------------| 447,078 | 417,238 | 463,114 | 448,004 | 434,248 | 438,964 | 460, 565 470, 431 | 464, 813 | 490, 638 | 499, 504 | 516, 670 | 5, 551, 267 

Receipts from outside sources......_.----.-....----.--] 10, 574 9, 563 10, 961 13, 253 4,116 10, 856 8, 577 9, 223 13, 628 12, 231 6, 302 13, 421 122,705 
Stock change at plants and terminals_................] 3, 597 5,817 | —3,628 | 19,189 |—12,008 | —8, 124 —271 | —6,269 | —9, 743 {|—10, 496 7,990 | —5, 341 —26, 481 BS 

Tota] supply--...---..--------------------------| 461, 249 | 420, 984 | 477, 703 | 442,068 | 450,372 | 457, 944 | 469, 413 485, 923.| 488, 184 | 513,365 | 497,816 | 535, 432 | 5, 700, 453 ey 

Shipments to refineries: © 
Natural gasoline and natural-gasoline mixtures___| 208, 888 | 179, 617 | 201, 510 | 198, 246 206, 369 | 214,309 | 215, 969 | 230,927 | 234,101 | 236,047 | 212, 803 | 215, 708 2, 554, 494 o 
Condensate. .._.-.--------.--------------.------| 30,988 | 25,740 | 31,977 | 28,968 | 30,419 29, 041 32,677 | 32, 631 35,128 | 35,828 | 42,500 | 42,413 398, 310 A 
Normal butane__.-.....-...--------------------e- 6, 257 9, 760 8, 147 6, 078 6, 222 7, 165 8, 819 8, 964 10, 197 12, 962 11, 368 12, 346 108, 285 
Isobutane. _.._....-..------.--.------------------| 11, 619 10, 772 14, 670 20, 633 13, 2388 | 21,346 | 23,327 15, 255 15, 648 15, 702 11, 734 15, 104 189,048 ba 
Isopentane.._..-.-.----.-----.-.------- eee 3, 034 2, 000 2, 910 2, 511 3, 392 2, 517 3, 540 3, 925 2, 856 3, 776 5, 477 3, 003 38,941 © 
Other LP-gases_.........-.---------- eee 5, 637 3, 1383 3, 477 5, 597 4, 893 6, 102 6, 171 5, 878 7, 817 6, 365 7, 307 8, 555 70,932 ; 
Finished gasoline and naphtha_-_.._...-.-..-_---- 5, 879 5, 775 6, 514 5, 251 5, 714 6, 022 6,377 | 6,356 6, 151 6, 586 5,123 | 12, 943 78,691 © 

Shipments to jobbers and trade outlets: . 
Natural gasoline_.....-.--------------------------] 11,840 | 11,156 | 16,072 | 12, 630 17,648 |; 16,147 | 14,371 15,048 | 14,811 15,466 | 15,056 | 17,703 177, 848 
Condensate. __-....-.---.---- eee eee 379 456 758 1, 620 1, 154 313 430 349 325 203 567 577 7, 131 
Finished gasoline and naphtha. -_.....-...---.-.--| 31,350 | 29,704 | 32,918 | 26,457 | 31,836] 33,543 | 27,427 29,755 | 28,278 | 31,528 | 29,784! 28, 602 361, 182 

-gases: 
For fuel !__-...--...--------------------------| 118, 202 | 107,078 | 117,209 | 96,452 | 83,826] 81,262 87,182 | 95,113 | 96,370 | 105,798 | 119,913 | 137,351 | 1, 240, 756 
For chemical] manufacture____...-....-...--.-} 19, 737 16, 738 | 20.067 | 20, 800 16, 812 19,150 | 21,086 | 20, 463 19,919 | 22,037 | 22,151 23, 320 . 242, 280 

Transfers of cycle products. ___._.......----------__-- 6, 682 4, 979 6, 266 5, 649 5, 949 5, 118 6, 159 6, 753 5, 587 6, 155 5, 496 6, 783 71, 576 
Exports and losses 1__....._-...-..------ eee 5,757 | 14,076 | 15,208 | 11,176 | 23,000 15,909 | 15,878 | 14,506} 10,996 | 14, 912 8,537 | 11,024 160, 979 

Total demand at plants and terminal]s..........| 461,249 | 420, 984 | 477, 703 | 442, 068 450,372 | 457, 944 | 469,413 | 485,923 | 488, 184 | 813,365 | 497,816 | 535, 432 | 5, 700, 453



1948! os 
Production: 

Natural gasoline and natural-gasoline mixtures. __| 227,610 | 212, 556 | 235,229 | 244, 652 | 257,300 | 256,339 | 261,395 | 261,961 | 233, 633 | 257, 545 | 248,914 | 253, 791 | 2, 950, 925 
Raw condensate__....-...-.-...------------------| 33,263 | 31,020 | 30,841 | 28,025 | 31,528 | 28,667 | 31,402 | 29,046 | 23,301 | 27,998 | 33,613 | 34,905 363, 604 

-gases: ; 
Commercial butane-propane mixture__.......| 51,992 | 46,413 | 47,824 | 44,050 | 39,263 | 33,615 | 38,189 | 40,312 | 41,975 | 43,437 | 43,148 | 46,099 516, 317 
Normal] butane_..-.....-....--.-----.-----.--| 38,304 | 42,654 | 41,629 |) 34,808 | 35,245 | 36,280 | 30,275 | 35,406 | 40,569 | 43,175 | 45,754 | 46,057 470, 156 
Propane.--_-.....--------.--------------------| 66,188 | 61,877 | 67,370 | 53,389 | 53,187 | 47,674 | 50,151 | 57,400 | 61,401 | 71,098 | 76,371 | 84,397 750, 503 
Other mixtures (LP-gases)-_.._....--...-----| 15,788 | 15,059 | 16,002} 14,326| 15,720 | 14,550} 14,459] 13,130 | 13,436 | 15,526| 14,841 | 17,664! - 180,501 . 
Isobutane -_...-------------------------------| 17,378 | 15,456 | 18,699 | 19,045 | 19,275 | 15,202 | 18,292 | 18,490 | 14,019] 16,750 | 16,533 | 17,310 206, 449 
Tsopentane...__....--..----------.-----------| 4,446 4, 058 4, 182 3, 994 5, 467 4, 593 4, 779 4, 276 4, 970 5, 420 4, 976 5, 661 56, 772 

Finished gasoline and naphtha---.-.-----.--------| 42,376 | 40,982 | 46,124 | 41,474 | 41,769 | 40,461 | 41,605 | 42,834 | 43,529 | 49,263 | 49,536 50, 751 530, 704 
Other products_-....---.--.--.-----.------------.-| 6, 542 6, 369 7, 390 6, 647 7,103 6, 535 6, 853 6, 579 6, 771 7, 621 7, 609 8, 177 84, 196 

Total_._-....--------------..------------.------]| 503, 887 | 476, 444 | 515,240 | 490,410 | 505, 852 | 483,916 | 497,400 | 509, 434 | 488, 604 | 537,833 | 541,295 | 564,812 | 6,110, 127 
Receipts from outside sources_........----------.--.--| 15,629 | 12,790 | 17,590 | 15,483 | 18,503 | 11,460 | 12,856] 14,504] 17,925 | 12,632 | 11,102 | 16,859 172, 333 . 
Stock change st plants and terminals.-.......-..-.._-| 4, 956 7, 386 8,673 | 18,416 7,458 | 10, 859 1, 873 8, 388 —307 3, 188 |--11, 766 | —9, 200 49, 924 

Total supply -...------.----------------.-------| 514, 560 | 481, 848 | 524,157 | 487,477 | 511, 897 | 484, 517 | 508, 383 | 515,550 | 501,836 | 547,277 | 564,163 | 590,871 | 6, 232, 536 A 

Shipments to refineries: q 
Natural gasoline and natural-gasoline mixtures_-._| 210, 622 | 195,707 | 216,234 | 210, 967 | 248,028 | 225, 593 | 239,273 | 229,417 | 224,166 | 241, 822 | 242,340 | 245,024 | 2, 729, 193 Pe 
Condensate. _.--.----....------------------------| 32,503 | 30,059 | 29,350 | 27,885 | 29,528 | 28,507 | 30,927 29,338 | 21,961 | 25,410 | 30,727 | 32,356 348,551 
Norma] butane.........-...--------------.-------| 8, 897 7,493 | 10,229 7, 846 8, 620 9,445 | 10,564 | 10,146} 11,230 | 12,966] 15,205 | 16,180 128,821 eM 
Isobutane. _....-..---------------.-------.-------| 16,141 | 15,224 | 17,656 | 17,652 | 18,017 | 16,900 | 17,681 | 17,898 | 13,522! 14,918 | 15,467 | 16,372 197, 448 
Isopentane._.---...-..--.--.---------------------| 4,023 3, 268 4,311 5, 227 5, 545 4, 772 3, 997 3, 994 5, 239 4, 885 4, 772 5, 177 55,210 © 
Other LP-gases........-.-------------------------| 7, 885 7, 235 7, 102 6, 513 6, 006 5, 716 6, 113 6, 253 5, 251 5, 783 6, 269 6, 353 76,429 > 

Finished gasoline and naphtha..........---....---.---| 12,459 | 12,290 | 12,185 | 12,228) 12,084] 11,753 | 12,562 11,068) 12,106] 12,809] 12,575 | 18,095 147,164 @ 
Shipments to jobbers and trade outlets: © 

Natural gasoline.....-...-.-._-----------.------.-| 16,675 | 15,163 | 14,570 | 18,696 | 14, 749 9,821 | 15,849 | 17,966} 14,168; 14,034 | 13,189 | 12,699 172,579 
Condensate... _.....---------.------.------------- 412 455 616 897 634 452 218 215 409 1, 449 1, 767 883 8, 407 
Finished gasoline and naphtha.-_...----.-----.---| 28,483 | 26,834 | 34,975 | 29,581 | 25,976 31,526 | 28,393 | 28,672 | 30,907 | 31,347 | 37,741 | 36,948 371, 333 

-gases: 
For fuel }___.22 2-2 -------------] 137, 214 | 181,075 | 130,872 | 110,130 | 102,176 | 98,213 | 103, 515 | 116,823 | 119, 768 | 131,121 | 136,754 | 153, 424 | 1, 466, 085 
For chemical manufacture_......--..----..---| 22,891 | 22,590 | 24,970 | 23,535 | 23,929 | 22,158 | 22,700 | 19,953 | 23,679 | 26,495 | 26,149 | 26,116 285, 165 

Transfers of cycle products. _........--....-.--------.-| 6, 997 6, 701 7, 067 5, 768 6, 282 6, 019 5, 846 6, 408 6, 065 7, 711 7, 548 7, 990 80, 402 
Exports and losses !__.......--..-----.-----.---------| 9, 458 7,754 | 14,070 | 15,552 | 10,323 | 18,642 | 10,745 | 17,399} 13,365 | 16,527] 13,660 | 18,254 165, 749 

. ‘Total demand at plants and terminals..-......-| 514,560 | 481,848 | 524,157 | 487,477 | 511,897 | 484,517 | 508,383 | 515, 550 | 501,886 | 547,277 | 564,163 | 590,871 | 6, 282, 536 

1 Exports from plants and terminals totaJing 28,108,000 gallons in 1947 and 24.852,000 gallons in 1948 are included with shipments of LP-gases for fuel and are excluded from ‘‘Ex- 
ports and losses.’’ This portion of the exports is not separable by months, 

2 Subject to revision. ° 
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Natural gasoline and allied products utilized at refineries in the United States, 1947-48, by districts and months, in thousands of gallons & 

Feb Sept N D wo 
ar ebru- . eptem- ovem- | Decem- District January ary March | April May June July | August ber October ber ber Total 

1947 : a East Coast..-.---------------------------------------| 6, 216 5, 082 3, 402 3, 528 756 714 3, 276 420 1, 344 3, 948 4, 662 3, 738 37, 086 Appalachian___.__..-..-..--------- eee 2,394 1, 848 2, 226 1, 890 1, 722 1, 806 1, 764 1, 512 1, 806 1, 688 1, 688 2,016 22, 260 ; Indiana, Illinois, Kentucky, ete.-.-.-----------------| 27,678 | 28,982 | 24,444 | 26,376 | 25,662 | 28,182] 27,678 | 31,122] 30,156 31,920 | 32,088 | 30, 408 339, 696 Oklahoma, Kansas, Missouri--..---------------------| 25,410 | 21,798 | 20,916 | 17,262 | 17,514 | 18,312 | 17,010] 19,656 23,688 | 24,738 | 23,520 | 22, 260 252, 084 | 

Texas: 2 ee en nn ee ee eee eee eee Gulf Coast.._....-..-.-.---.-----.-----.----.--.-] 55,440 43, 386 53, 256 52, 752 59, 976 57, 582 69, 300 64, 596 64, 260 61,404 | 65,100 63, 798 710, 850 Inland _-.----.-.--.-------------------------__---| 37, 968 32, 172 41, 622 46, 536 29, 358 49,434 | 40,572 47,166 47, 544 44, 436 42, 378 41, 076 500, 262 

Total Texas_..-.-------.-------.-----.--.-.----| 93, 408 75,558 | 94,878 | 99,288 | 89,334 | 107,016 | 109, 872 | 111, 762 111, 804 | 105, 840 | 107,478 | 104,874 | 1, 211, 112 5 

Louisiana, Arkansas: Ey 
Louisiana Gulf Coast_..-....--.--.----..----_.---] 12, 600 9, 366 9,450 | 11,718 | 11,802 9,828 | 11,256 | 12,474] 12,306} 10,332] 10,248 8, 820 130,200 Arkansas, Louisiana Inland.._.....-....---.-..-.] 3, 864 3, 948 3, 402 3, 276 2, 982 3, 360 3, 402 3, 360 3, 108 3, 402 2, 982 2, 814 39, 900 e 

Total Louisiana, Arkansas_._.-...--------------] 16,464 | 18,314] 12,852] 14,994 | 14,784] 13,188] 14,658 15,834 | 15,414 | 13,7384] 18,230 | 11,634 170, 100 P Rocky Mountain_......-...--.-----.--------.--------] 3,948 3, 528 3, 444 3, 528 ‘2, 814 2, 016 1, 806 2, 478 4, 368 3, 192 3,318 4,116 38,556 bd California. -.-.----------------------------------------| 70, 5€0 | 61,026 | 59,220 | 69,090 | 70,014 | 76,482 | 83,328 89,250 | 84,966 | 81,900 | 79,632] 72,702 898,170 ty 

Total United States_....-.---_-------.--------- }| 246,078 | 206,136 | 221, 382 235, 956 | 222, 600. 247,716 | 259,392 | 272,034 | 273, 546 | 266,910 | 265, 566 251, 748 | 2, 969, 064 Ps 
——————sSS. Oo —=E—=—— SSS eEEEETTT—CT=== ooo. Oo O—E——===*==.-—_E—T>TElEle_eleeeeSSS SS OEE aaa Oo lE—=—=eeeeSSS ES EEE eee. OES eee td 

1948 ! oO East Coast_..----------------------------------------| 2, 688 3, 822 2, 142 2, 436 3, 192 2, 142 714 2, 268 1, 848 3, 192 6, 426 6, 174 37,044 O Appalachian. __.._.--.--- 22-2 eee 2, 100 2, 142 2, 226 1, 890 1, 974 1, 982 2, 058 2,016 2,100 2,016 2, 184 3, 360 25,998 W Indiana, Tlinois, Kentucky, ete.._.........-.-.---._--| 31, 206 28, 728 29,190 | 30, 744 30, 030 29, 442 28, 476 29,022 | 29, 736 30, 576 29, 358 27, 258 353,766 ~ Oklahoma, Kansas, Missouri.-_..-...--.-------------| 24,150 | 25,914 | 21,126 | 22,344 | 23 2681} 23 352 25,620 | 27,300 | 28,518 | 31,542 | 30,366 | 32,508 316,008 4 

Texas: a ——SS SS | el © 

Gulf Coast_._-..-...--.--.-22 22 22--- --------}| 62, 706 51, 786 69, 342 63, 672 63, 630 63, 168 67, 242 65, 268 64, 596 64, 344 68, 292 64, 680 768,726 oo Inland....----------------------------------------] 49,098 | 40,740 | 40,152 | 43,008 | 60,186 | 45,276 36,036 | 45,444 | 55,482 | 56,406 | 52,878 | 56,700 581, 406 

Total Texas. .---.------------------------------| 111,804 | 92,526 | 109,494 | 106,680 | 128,816 | 108, 444 103, 278 | 110, 712 | 120,078 | 120,750 | 121,170 | 121,380 | 1,350, 132 

Louisiana, Arkansas: 
Louisiana Gulf Coast..........---.-.--_..----.---| 9,492 8,946 | 10, 416 8, 568 8, 568 7,812 | 10,248 | 11,466 | 11,214} 14,490 | 14,868] 17,808 133, 896 Arkansas, Louisiana Inland_..-...--.....-.......] 2, 688 1, 890 3, 234 3, 276 2, 730 2, 520 2, 394 2, 982 2, 730 2, 646 2, 772 2, 814 32, 676 

Total Louisiana, Arkansas_.........-..--....--] 12,180 10, 836 13, 650 11, 844 11, 298 10, 332 12, 642 14, 448 13, 944 17, 136 17, 640 20, 622 166, 572 Rocky Mountain_...--------.--.---.-----------.-----| 4,116 3, 612 3, 318 4, 242 3, 024 2, 184 2,394 2, 226 3, 864 3, 696 4, 662 5, 334 42, 672 California. _......--.---------------------------------| 81,984 | 71,610 | 78,708 | 74, 256 78,540 | 73,290 | 81,984 | 86,478 | 50,316 | 69,006 | 80,220 | 88,370 909, 762 

Total United States..-.....---.-.---___.__...--] 270, 228 239, 190 | 259, 854 | 254, 436 | 275,142 | 251,118 | 257, 166 274,470 | 250, 404 | 277,914 | 292, 026 300, 006 | 3, 201, 954 

« e e 

1 Subject to revision. .
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Shipments to Refineries.—Total shipments of light hydrocarbons 
to refineries equaled 3,682,816 thousand gallons, which is equivalent 
to 59 percent of total demand in 1948. This continues the downward 
trend of the refinery market in relative importance established over 
recent years, as shipments to refineries represented 60 percent of total 
demand on the industry in 1947 and 65 percent in 1946. Shipments 
of natural gasoline to refineries totaled 2,729,193 thousand gallons in 
1948, a 7 percent increase over the previous year. LP-gases shipped 
to refineries equaled 457,908 thousand gallons in 1948, a 12-percent ~ 
gain over 1947. However, shipments of condensate declined to 
348,551 thousand gallons or 12 percent. | 

Shipments of isopentane to refineries in 1948 represented a 42-per- 
cent increase over the previous year, while normal butane gained 
19 percent and isobutane 4 percent. | 

Natural gasoline and allied products utilized at domestic refineries 
in 1948 equaled 3,201,954 thousand gallons compared to 2,969,064 
thousand gallons in 1947. 

Percentage of natural gasoline and allied products in refinery gasoline in the 
United States, 194448, by districts 

Indi- | oxta- -:_ | Arkan- | | ana, m Louisi- as . 

vear | Gast, | Appa.) ME facansas| ems | Guit | aM | oukt.| Moun | C3 | rota 
Ken: | souri ©o8S! | Coast | antand | } 
tucky 

1944______. 2.3 1.7 6.3 7.1 17.8 11.6 12.6 16.5 5.7 13.6 9.3 
1945___-_.- 1.7 1.7 5.8 7.3 20.5 10. 9 7.5 19.3 6.9 14,2 9.1 
1946__._._- 1.2 1.9 5.0 7.9 22.7 8.8 5.1 16.6 4,7 15.4 8.4 
1947__.-.-- .8 2.0 5.5 7.7 22.6 8.8 5.3 10.3 3.9 17.4 8.7 
1948 1... 8 2.4 5.0 8.9 25. 0 8.3 4.8 7.1 3.8 17.2 8.5 

1 Subject to revision. 

The percentage of natural gasoline and allied products used in 
refinery gasoline in the United States equaled 8.5 percent in 1948, 8.7 
percent in 1947, and 8.4 percent in 1946. There is wide variation in | 
the use of these products in different areas. For instance, the Texas 
Inland refining district utilizes 25 percent and California 17.2 percent, 
whereas Oklahoma-Kansas—Missouri consumes 8.9 percent and 
Louisiana Gulf Coast 4.8 percent. 

‘‘Direct’’ Sales.—Jobbers and other trade outlets purchased 172,579 
thousand gallons of natural gasoline in 1948, a decline of 3 percent 
compared with 1947. However, finished gasoline and naphtha pur- 
chases totaled 371,333 thousand gallons, a 3-percent gain. Sales of 
LP-gases for fuel amounted to the record total of 1,466,085 thousand 
gallons in 1948, an increase of 18 percent over the previous year. 
Likewise sales of LP-gases to chemical plants gained 18 percent in 
1948 totaling 285,165 thousand gallons. There is every indication 
that the sales ‘of LP-gases to jobbers will continue the upward trend 
in the future. 

883326—50——56
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, SALES OF LP-GASES 

During 1948 LP-gas sales continued the steady growth they have 
consistently shown during the past decade. There were 2,736,801,000 
gallons of LP-gases delivered to consumers in the United States during © 
1948, a total representing a 24-percent increase over sales of 2,209,- 
797,000 gallons in 1947. The increase in 1948 in marketed LP-gas 
over that sold in 1947 was greater than the total quantity of LP-gases 
delivered during 1941. Records compiled by the Bureau of the Cen- 
sus, United States Department of Commerce, show exports of | 
45,520,000 gallons of LP-gases in 1948 compared with 53,233,000 
gallons in 1947. | 
_ The tendency toward the greater use of propane gas shows a 

| remarkable increase, as 1,279,744,000 gallons were delivered in 1948, 
comprising 47 percent of total sales. Comparing 1948 sales of 

_ propane with propane sales in 1944, the first year in which LP-gas 
was widely used as a synthetic rubber component, the proportion 
of propane sales was 32 percent of the 1944 total of 335,884,000 gal- 
lons. Using the same year as a comparison, the proportions for 

| butane declined from 26 percent in 1944 to 19 percent in 1948, and 
those for butane-propane mixture also decreased from 43 percent in 
1944 to 35 percent in 1948. | 

. Sales of LP-gases in the United States, 1944-48 

Butane Propane Butane- propane Total 

‘Year Percent 

a a Thousand Percent| Thousand Increase 
gallons joftotal| gallons |oftotal| gallons joftotal| gallons previous 

year 

1944__ 2 ee 273, 116 25.8 335, 884 31.7 451,156 |. 42.5 | 1, 060, 156 (4) 
1945__._ 2-8 325, 140 25. 5 444, 581 34. 8 507, 045 39.7 | 1, 276, 766 20 
1946... 2.2.22 eee 441, 418 25.9 | | 551, 250 32.3 711, 594 41.8 | 1, 704, 262 34 
1947_..__.._.--....._.] 398, 635 18. 0 863, 686 39.1 947, 476 42.9 | 2, 209, 797 30 
1948____.. 2 a-- §12, 615 18.7 | 1,279,744 | 46.8 944, 442 34.5 | 2, 736, 801 24 

1 No comparable figure for 1943. 

With the cooperation of the LP-gas industry, distribution of the 
sales of LP-gas is shown by five marketing districts for the first time 
in 1948. Forty-one percent of the national sales (1,122,870,000 
gallons) were made in States comprising district 3, where the largest 
proportion of LP-gas was marketed. Sales in district 2 followed, with 
788,142,000 gallons (29 percent). Sales in district 1 amounted to 
454,555,000 gallons or more than 16 percent of the total, while in : 
district 5 sales were 12 percent of the total deliveries. Only less than 
2 percent of the total was marketed in district 4.
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Sales of LP-gases in the United States in 1948, by district and use, in thousands 
of gallons 

A  , e 

District ! Total Per- 
. cent 

Use a in- 
crease 

1 2 3 4 5 1948 1947 1948 , 

Butane: | | | 
Domestic and commercial - ---| 17,159 | 22, 419 58,986 | 7, 595 6, 842 113, 001 62, 092 82 

Gas manufacturing...---.----] 20, 521 | 36, 445 2,206 | 2,588 | 1,812 63, 572 58, 424 | 9 

Industrial plants..-----------} 7,042 | 48, 414 13,352 |.-..-.--| 2, 678 66, 486 61, 901 7 
Synthetic rubber. ------------ 563 | 19,311 | 159,197 |--------] 15,706 | 194,777 | 187, 733 4 
Chemical plants-.------------ 178 |_-----.-| 44,005 |__-.__--} 10, 203 54, 386 18, 796 189 
Internal combustion-.-.----.- 380 | 16, 491 49 6 | 3,093 20, 019 9, 662 107 
All other uses. ...------------ 1 54 319 |_-..----]-------- 374 271° (@) 

Total butane_...-------.-] 45, 844 [188,134 | 278,114 | 10,189 | 40,334 | 512,615 | 398, 635 29 

Propane: . , 

Domestic and commercial - - -- 193, 515 [317,068 | 138,260 | 28,643 | 88,467 | 765,953 | 503,448 52 

Gas manufacturing-...---.---| 45,156 | 69, 890 1, 802 |_-_-.---] 16,227 | 133,075 77, 110 73 
Industrial plants. -.----------| 48,185 | 40,095 12,270 | 1,033 | 10,757 | 112,290 83, 108 35 
Synthetic rubber .-_----------- 870 | 1, 267 785 |.-...---]| 1,203 4,125 4, 558 —10. 

Chemical plants..------------| 4,915 785 | 209,256 |_-_-_-_.| 34,697 | 249,653 | 182,388 37 

Internal combustion-----.---- 52 7, 514 1, 004 41 5, 521 14, 132 12, 595 12 

All other uses_--..------------ 283 232 1 |_--._-__|-------- 516 479 8 

Total propane------------|292, 926 |436, 851 363,378 | 29, 717 |156, 872 |1, 279, 744 863, 686 48 . 

Butane-propane mixture: | 
Domestic and commercial - _.-| 35, 670 |119, 667 | 351,852 | 4,325 | 82, 821 594, 335 584, 998 2 

Gas manufacturing..-.-------| 3,906 | 20, 990 3,775 | 1,243 | 11,077 40, 991 33, 798 21 

Industrial plants_.-----------| 1,336 ] 8, 785 11,156 }|_-_._-._} 18, 851 35, 128 28, 592 23 | 

Synthetic rubber--.-.---------|-------- 2 26, 737 |--------|---~---- 26, 739 9, 244 189 

Chemical plants....----------| 74,873 | 44, 706 67,346 |_-...-__].-------| 186,925 | 213, 083 —12 

Internal combustion.......---|.....---] 18,754 | 19, 231 453 | 20,352 | 58,790 | 77,529) —24 
All other uses.-...------------|-------- 253 |. 1,281 |------_-|-------- 1, 534 232 | (’) . 

Total butane-propane 
’  mixture.__._.----------|115, 785 |213,157 | 481,378 | 6,021 128,101 | 944,442 | 947,476 |_------ 

Total: . 
Domestic and commercial - -_-|246, 344 |459,154 | 549,098 | 40, 563 |178, 130 |1, 473, 289 |1, 150, 538 28 oO 

Gas manufacturing_...-...---| 69, 583 |127, 325 7,783 | 3,831 | 29,116 | 237,638 | 169,332 40 

Industrial plants.-....-------| 56, 513 | 92,294 | 36,778 | 1,033 | 27,286 | 213,904 | 173, 601 23 
Synthetic rubber__-----------] 1,433 | 20,580 | 186,719 |._.-.-.-} 16, 909 | 225, 641 201, 535 12 

Chemical plants.......-.-----| 79, 966 | 45,491 | 320,607 |_-_-..--| 44,900 | 490,964 | 414, 267 19 

Internal combustion-.-_------- 432 | 42, 759 20, 284 500 | 28, 966 92, 941 99, 786 —7 . 

All other. -.-.---------------- 284 539 1,601 |.-_------]-------- 2, 424 738 229 . 

Total sales for U.S. use-_.|454, 555 |788, 142 |1, 122,870 | 45, 927 |825, 307 |2, 736, 801 2, 209, 797 24 

Exports..-.--------------------|--------|--------|----------|--------|-------- 45, 520 53, 233 —15 

| Grand total sales.........|........|........|----.-----|--------|--------|2, 782, 321 |2, 263,030} 238 
, NO UN SS SI UO 

1 The States in each district are as follows: 
District 1.—Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New 

York, New Jersey, Pennsylvania, Delaware, Maryland, District of Columbia, Virginia, West Vir- 
ginia, North Carolina, South Carolina, Georgia, and Florida. 

District 2.—North Dakota, South Dakota, Minnesota, Nebraska, Iowa, Wisconsin, Illinois, Indiana, 
Michigan, Ohio, Kentucky, Tennessee, Missouri, Kansas, and Oklahoma. 

District 3.—New Mexico, Texas, Arkansas, Louisiana, Mississippi, and Alabama. 
District 4.—Idaho, Montana, Wyoming, Utah, and Colorado. 
District 5.—California, Oregon, Washington, Arizona, and Nevada. 

? Over 500 percent. 

7 Domestic and Commercial Sales—The volume of LP-gas sold for 
domestic and commercial purposes was 1,473,289,000 gallons in 1948. 

This represents 54 percent of the total LP-gas marketed and is an 
increase of 28 percent over the 1,150,538,000 gallons delivered for the - 
same purpose in 1947. 

°
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The total quantity sold for domestic and commercial uses in 1948 
is greater than the total quantity of LP-gas sold for all purposes in 
1945, just 3 years before. The large demand for this product for 
homes, farms, institutions, and commercial establishments located 
beyond the gas mains is clearly indicated. According to a report by 

| K. W. Rugh and E. O. Mattocks entitled ‘““LP-Gas Sales Continue to 
Gain in 1948”’, released by the Phillips Petroleum Co., more than 25 
percent of the gas ranges produced in 1948 went into the LP-gas 
market. Also, the demand for LP-gas automatic water heaters and 
refrigerators continued to increase along with LP-gas space heaters. 
They also estimated that about 5% million homes are now using 
LP-gas and that one-third of these use LP-gas for space heating as 
well as for other household purposes. The ‘report adds that there 
are at present more than 3,000 bulk plant installations, a number 
about equal to the counties in the United States. | 

The greatest relative increase in domestic sales was for butane, as 
the 113,001,000 gallons sold in 1948 were an 82-percent gain over the 
62,092,000 marketed for domestic use in 1947. However, propane 
sold for domestic purposes comprise 52 percent of the LP-gas used in 
domestic trade, and 765,953,000 gallons of propane were sold for the 
domestic and commercial uses in 1948, which is 52 percent above 
1947 sales of 503,448,000 gallons. Butane-propane mixture increased 
only 2 percent, as 594,335,000 gallons were marketed in 1948 com- 
pared with 584,998,000 sold for domestic and commercial purposes in 
1947. District 3 is reported as having the largest market for LP- 
gas in the domestic trade, as 37 percent of the national demand for 
LP-gas for domestic and commercial use was sold in that area. There 
was 31 percent in district 2; 17 percent in district 1; 12 percent in 
district 5; and 3 percent in district 4. However, in district 4 over 88 
percent of all LP-gas sold was for domestic use. 

Sales of LP-gases in the United States, by uses, 1940-48, in thousands of gallons 
Eee 

| Year Domestic Chemical|’athetic| in dustrial ‘afactur. combus- All Total 
ing tion 

1940__-. 22 134, 018 34, 671 |_---- 2 ee 69, 892 20, 285 53, 918 672 3138, 456 
1941.22 222 le 220, 722 44, 206 |__.-_-____- 98, 728 25, 255 66, 871 7, 070 462, 852 
1942___ 299, 559 53,038 |..--...--.| 114, 132 31, 366 82, 456 4, 889 585, 440 
1943_.-..-22-- 339, 380 55, 356 (?) 149, 429 37, 519 87, 834 5, 715 675, 233 
1944_-_-22 lk 445,617 | 151,985 | 162,085 | 162,018 45, 879 92, 495 77 | 1,060, 156 
1945__--- 2k 533, 262 | 224,291 | 208,787 | 163,121 53, 849 93, 340 116 | 1, 276, 766 
1946_-_-. 2-88 758, 466 | 311,499 | 293,892 | 159,115 86, 660 94, 592 38 | 1, 704, 262 
1947__-_------.----- | 1,150, 538 | 414,267 | 201,535 | 173,601 | 169,332 99, 786 738 | 2, 209, 797 
1948__..___.._._-....] 1,478, 289 | 490,964 | 225,641 | 213, 904 237, 638 92, 941 2,424 | 2, 736, 801 

1 Included in ‘‘All other.” 

Gas-Manufacturing-Plant Use, for Distribution Through Mains.— 
The use of LP-gas in gas-manufacturing installations continues to 
increase rapidly. It is reported that 237,638,000 gallons were sold 
for this purpose in 1948, an increase of 40 percent over the sales of 
169,332,000 gallons in 1947. The wider distribution of natural gas 
throughout the country has, in many instances, resulted in excessive
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space-heating demands during the winter months. LP-gas is used 

to a great extent to augment both natural and manufactured gas 

supplies during peak loads. The largest proportion of LP-gas used 

in the gas-manufacturing installations 1s reported in district 2, amount- 

ing to 127,325,000 gallons, or 54 percent of the total demand for LP- 

gas for this purpose. District 1 follows with 29 percent, and 12 per- 

cent was reported in district 5. Less than 5 percent was used by gas- | 

manufacturing companies in districts 3 and 4. The total sales of 

LP-gas used by gas-manufacturing companies represent about 9 per- 

cent of the total LP-gas marketed. 
Data regarding the distribution of LP-gases by manufactured-gas 

companies, according to the American Gas Association, are as follows: 

Liquefied gas, as of June 1, 1949, was being delivered through mains 

in 476 communities by 195 companies in 41 States. During 1948, 

an average of 318,100 customers were served with LP-gas by utilities. 

Butane-air gas and propane-air with heating value ranging from 525 

to 1,600 B. t. u. per cubic foot were supplied to 399 communities in 38 

| tates. — 
A mixture of undiluted butane and propane gases with a heating 

value of 2,800 to 3,500 B. t. u. per cubic foot was supplied to 18 com- 

munities in Arizona, California, Iowa, Nevada, New Mexico, and 

North Carolina. Undiluted propane gas with a heating value of 

2,515 to 2,550 B. t. u. per cubic foot was supplied to 59 communities 

in Connecticut, Maryland, Massachusetts, Michigan, Minnesota, 

Missouri, Nebraska, New Jersey, New Mexico, South Carolina, 

Virginia, and Wisconsin. 
Industrial-Plant Use.—The volume of LP-gas marketed for indus- 

trial use during 1948 was 213,904,000 gallons, an increase of 23 per- 

cent over the 1947 sales of 173,601,000 gallons. The total sales of 

LP-gas for industrial use represents 8 percent of the total LP-gas 

marketed. | | | 

One of the most rapid-growing uses for LP-gas by industrial plants 

is as a standby for other fuels, generally manufactured or natural gas. 

Greatly increased domestic and commercial space-heating require- 

ments have resulted in demands that frequently exceed the capacity of 

the natural-gas transmission lines or that of manufactured-gas 

producing plants. To meet the increased demand, it has been 

necessary to force more industrial-gas consumers to accept a smaller 

volume of gas during peak-load periods. To insure against interrup- 

tion of gas supply, a large number of industries have installed LP-gas 

as a standby fuel. | 

The quantity of propane sales for this purpose increased 35 percent 

in 1948 over 1947 sales, and the proportion of propane amounted to 

over 50 percent of the total demand for LP-gas sold for industrial use. 

Butane-propane mixture, used by industrial plants, increased about 23 

percent in 1948 over the same period in 1947, and the butane increase 

was only 7 percent. Industrial plants in district 2 purchased more 

than 43 percent of the total and district 1’s proportion was 26 percent, 

followed by district 3 with 17 percent, district 5 with 13 percent, and 

district 4 with less than 1 percent.
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Synthetic Rubber Components.—LP-gas sold for synthetic rubber 
components in 1948 totaled 225,641,000 gallons. This represents an 
increase of 12 percent over that marketed for the same purpose in 
1947. Butane gas is principally used for this purpose, and the sales 
of this gas amounted to 86 percent of the total LP-gas sold for synthetic 

| rubber manufacture. Butane sales increased from 187,733,000 gallons 
in 1947 to 194,777,000 gallons in 1948, an increase of 4 percent. 

: Synthetic rubber plants in district 3 purchased 83 percent of the 
Nation’s demand for this purpose, followed by district 2 with 9 percent 
and district 5 with almost 8 percent. A small amount was reported 
in district 1. 

Raw Material and Solvents for Chemical Plants.—LP-gas is an 
intermediate for producing finished chemicals. The volume used 
amounted to 490,964,000 gallons in 1948, which was 19 percent 
above the 1947 delivery of 414,267,000 gallons. Sales of LP-gases for 
chemical raw material rank second among the principal uses, using 18 
percent of the national demand for all LP-gases. Large quantities 
of LP-gases in gaseous form are furnished to chemical companies 
through pipe lines direct from the source of production. Propane sold 
for chemical use amounts to 51 percent of the total demand of LP-gas 
for this purpose. Sales in 1948 of 249,653,000 gallons increased 37 
percent over the 182,388,000 gallons purchased in 1947. 

Butane-propane mixtures delivered for chemical raw material 
decreased about 12 percent in 1948, from 213,083,000 gallons in 1947 

_ to 186,925,000 in 1948. The butane sales more than doubled in 1948, 
rising from 18,796,000 gallons in 1947 to 54,386,000 in 1948. Thesales 
of LP-gas for chemical solvents, by districts, show 65 percent in | 
district 3, 16 percent in district 1, and about 9 percent in district 2 
and in district 5. 

Used as Fuel in Internal-Combustion Engines and Other Uses.— 
The quantity of LP-gases sold for these purposes is almost 4 percent 
of the national demand. The volume sold for internal-combustion 
engines dropped 7 percent in 1948 compared with 1947, and the sales 
reported for all miscellaneous rose from 738,000 gallons in 1947 to 
2,424,000 gallons in 1948. The largest proportion of engine fuel is 
reported in district 2 as 46 percent, while 31 percent was reported in 
district 5.3 | 

STOCKS 

Total stocks of light hydrocarbons increased nearly 54 million 
gallons or approximately 30 percent in 1948 over the previous year. 
However, at the year end, total stocks were reduced 30 million gallons 
from the maximum in August. LP-gases represented the largest gain 
with 46 percent over 1947, while natural-gasoline stocks increased 28 
percent and other products were up 21 percent. Notwithstanding 
the large increase in consumption of light liquid products during 1948, 
it is evident that stocks on hand at the end of 1948 were adequate. 

3 The survey covering sales of LP-gases in the Pacific Coast marketing area (district 5) was made by E. T. 
Knudsen, supervising economist, Bureau of Mines, Los Angeles, Calif.
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Stocks of natural gasoline and allied products in the United States, 1944-47, and 
1948, by months, in thousands of gallons | eee 
Natural gasoline LP-gases Other products Total 

Date . At At 
. At plants it re- Plants At re- Plants ae re- At plants it re- Grand 

: eries |and ter- eries jand ter-| fineries Sale. eries} tota minals minals minals minals 

Dee. 31: 
1944............-.-| 60,060 | 54,642 | 17,262 | 29,190 | 11,046 | 6,384| 88,368 | 90,216 | 178, 584 
1945__.-_----..-.-- 67,412 | 34,314 | 22, 255 17, 262 | 22,840 | 17,4380 | 112, 507 | 69,006 | 181, 513 
1946_____-....-.-.- 97, 339 | 41,328 | 20, 882 11, 382 | 28,282 | 9,996 | 146, 503 | 62,706 | 209, 209 
1947___.------__--- 75, 338 | 43, 008 24, 723 5, 502 | 19, 961 | 11,886 | 120,022 | 60,396 | 180, 418 

1948 
Jan. 31__....---.--__ -- 79, 831 | 39,396 | 24, 475 7, 266 | 20,672 | 9,912 | 124,978 | 56,574 | 181, 552 
Feb. 29....-.-.-.-.---- 84, 589 | 43, 764 | 25, 559 7,896 | 22,266 | 12, 222 132, 364 | 63,882 | 196, 246 
Mar. 31____...._--__-- 89, 019 | 46,074 | 30, 082 8,778 | 21,936 | 5,964 | 141,037 | 60,816 | 201, 853 
Apr. 30_..------------| 107, 254 | 50, 652 | 31, 538 6,174 | 20,661 | 6,552 | 159, 453 | 63,378 | 222, 831 
May 31_-_-----.------| 108, 551 | 53, 592 | 37, 522 7,224 | 25,838 | 8,400 | 166,911 | 69,216 | 236, 127 
June 30_.----.--------| 117,099 | 61,152 | 38, 038 9,408 | 22,633 | 6,888 | 177,770 | 77,448 | 255, 218 
July 31_...-------------| 125,117 | 63,168 | 30, 580 8,610 | 23,946 | 7,980 | 179,643 | 79,758 | 259, 401 
Aug. 31__---.---------| 184, 274 | 58,212 | 27,712 7,518 | 26,045 | 11,172 | 188,031 | 76,902 | 264, 933 
Sept. 30_-__--.----.---| 182,521 | 60,522 | 27, 738 8, 526 | 27,465 | 7,266 | 187,724 | 76,314 | 264, 038 
Oct. 31.....--.--------| 127,094 | 54,390 | 30, 912 7,014 | 32,906 |; 6,930 | 190,912 | 68, 334 | 259, 246 
Nov. 30__-------------| 115,172 | 51, 408 | 32, 497 8,316 | 31,477 | 7,140 | 179,146 | 66,864 | 246,010 
Dee. 31...------------] 106, 589 | 44,982 | 31, 421 12,726 | 31,936 | 6,678 | 169,946 | 64,386 | 234, 332 

ee EE SSS SSS So SSDS TAS SSS SS SS SSS 

PRICES | | 

The Mid-Continent (group 3) price of 26-70 natural gasoline 
remained constant at 8.5 cents per gallon f. o. b. refineries or natural 
gasoline plants throughout 1948. This was an increase of 2.515 cents 
per gallon above the average price of 5.985 cents per gallon in 1947. 

Likewise for shipments of this material f. 0. b. Breckenridge, Tex., 
the price remained unchanged at 8.0 cents per gallon. The average 
price of 26-70 natural gasoline in 1947 was 5.483 cents per gallon. 
This indicates an increase of 2.517 cents per gallon in 1948 over the 
previous year. 

The Oklahoma spot price for 73-75 octane motor gasoline moved in 
a narrow range during 1948. The highest monthly average price | 
prevailed in June and the lowest in December—11.6875 and 10.6006 
cents per gallon, respectively. It is apparent that the demand for 
gasoline as well as the price held unusually firm throughout the year. 
In fact, these were the highest prices paid in nearly 25 years. 

: aan - | 25 | |_| | ¢ 100 
Average spot price , oe 

= 20 ~— 805 
e oad a J \ z 3 N «© 

oa . 

S10 os 402 ° Average value of mo \prtun,, ‘ / = 
natural gasoline Me . 4 

: : esa — 20 5 ~ Rn. eel S| 

Stocks at plants and terminals, end of year 

0 0 
1915 1920 1925 1930 1935 1940 1945 1950 

FIGURE 2.—Trends in average value of natural gasoline, spot price of gasoline, and stocks of natural gasoline, 
8 ®
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With respect to LP-gases, the market was exceedingly strong during 
1948. The average price for commercial propane and industrial pro- 
pane in tank cars or transport trucks f. 0. b. New York Harbor was 
9 cents per gallon. Likewise, the prices for commercial butane and 
industrial butane held firm at New York Harbor. The price range 
for these products remained between 8.0 cents per gallon and 9.0 cents 
per gallon during 1948. At New Orleans, La., the average price for 
commercial propane was 6.12 cents per gallon for the year; moreover 
the price range was narrow, the low being 5.375 cents and the high 6.5 
cents per gallon. The price of butane continued to advance, while 

| propane remained fairly constant during 1948. 
_Average monthly refinery price quotations for commercial grades 

of LP-gases for several important distribution centers are shown in 
the accompanying table. After a slight increase early in the year, 
prices for LP-gases changed little through the remainder of 1948. 

Monthly average price of LP-gases at refineries in the United States in 1948, in 
cents per gallon 

| [Platt’s Oil Price Handbook] 

Dec. | | Av-— 
31, | Jan.|Feb.|Mar.| Apr.|May|June|July|Aug.| Sept.) Oct.|Nov.| Dec.| °!" 
1947 | iste | 

New York harbor: 
Commercial propane. -_-| 8.70) 8.96} 9.00} 9.00; 9.00} 9.00) 9.00} 9.00; 9.00} 9.00} 9.00} 9.00] 9.00] 9.00 
Industrial propane_.._-| 8.70] 8.93] 9.00] 9.00] 9.00] 9.00} 9.00] 9.00] 9.00] 9.00) 9.00] 9.00] 9.00] 8.99 
Commercial and/or in- 

dustrial butane.......| 8.70] 8.93] 9.00] 9.00] 8.91] 8.00] 8.00] 8.00| 8.00] 8.00! 9.00] 9.00] 9.00] 8. 57 
Philadelphia, Pa.: Com- 

- mercial propane.......-| 7.95| 8.61] 8.75] 8.96} 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 8.94 
Baltimore, Md.: Com- 

mercial propane.._....| 9.00].9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00} 9.00] 9.00] 9.00] 9. 00 
New Orleans, La.: Com- 

mercial propane.......| 6. 50| 6.50] 6.50] 6.50| 6.50] 6.50| 6.50] 5.38] 5.38| 5.38] 5.57| 6.38| 6.38| 6.12 
Hastings, W. Va.: 
Commercial propane _..| 8.25] 8.25] 8.25} 8.25) 8.25) 8.25] 8.25) 82.5] 8.25] 8.25} 8.25] 8.25) 8.25) 8.25 

re cnmercial butane_.--| 7.50] 7.50) 7.50] 7.50) 7. 50] 7.50) 7.50) 7.50] 7.50! 7.50! 7.50] 8.00] 8.25} 7.60 
oledo, : 
Commercial propane....| 7.25] 8. 50| 8. 50| 8.91] 9.00} 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 9.00] 8. 91 
Commercial butane._..| 7.50) 8.75} 8.75} 9.16) 9.25] 9.25] 9.25) 9.25) 9.25] 9.25] 9.25] 9.25) 9.25] 9.16 

FOREIGN TRADE * 

Shipments of natural gasoline to foreign countries in 1948 totaled 
170,774,142 gallons valued at $20,126,140. This compares with 
exports of 202,927,494 gallons valued at $17,111,425 in 1947 and 128,- 
784,432 gallons valued at $7,506,921 in 1946. This is a decline of 
32 million gallons in 1948 from the previous year. Almost half of 
the shipments were made to the United Kingdom, while Canada 
received 33 percent, Curagao 15 percent, and Australia 7 percent. 

Exports of LP-gases originating at natural-gasoline plants and 
refineries were 45,520,181 gallons valued at $5,259,048, in 1948. 
This is a decrease of nearly 8 million gallons in 1948 compared to 1947. 
Canada received 59 percent of these products, while Mexico received 
34 percent and Brazil 4 percent. Shipments were made in smaller 

¢ Figures on exports compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerce,
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quantities to 48 other countries, reaching virtually every corner of 
the globe. oe | 

LP-gases exported from the United States, 1944-48, by countries, in thousands 
of gallons! : 

[U.S. Department of Commerce] 
a ee PD 

. Country 1944 1945 1946 1947 1948 

Bermuda......---------------------------- 86 103 147 198 269 
Brazil. _....-------------------------+-------|------------ 63 289 1, 570 1, 720 
Canada.........--------------------------- 7, 507 15, 044 30, 379 31, 591 26, 681 
Cuba___.-.-.---..---.--- eee |---| -- ++ - 59 259 

France. .-.--------------------------------|------------|------------ 1, 941 2, 082 (2) 
Guatemala. .....-.-..----.----------------|------------]----------. |------------]------------ 131 . 
Mexico......-.--.------------------------- . 6, 743 10, 615 15, 955 16, 471 15, 497 
Philippines, Republic of. _..-.-------------]------------ 12 101 402 568 
United Kingdom-.-._.-.-------.---. ------- 1 {_.-_-------.]------------ 446 (2) 
Other countries....------------------------ 220 222 279 414 395 

Total......-------------------.--.--- 14, 557 26, 059 49, 091 53, 233 45, 520 

1 Converted from pounds to gallons at 4.5 pounds per gallon. . 
2 Less than 500 gallons; included with ‘‘Other countries.”
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N icke | | 

_ By HUBERT W. DAVIS | 

| GENERAL SUMMARY 

: ONSUMPTION of nickel in the United States established a peace- 
time record in 1948 and was 16 percent larger than in 1947. This 

: unprecedented peacetime demand for nickel was met largely by 
accelerated operations in Canada, where output was 10 percent greater 
than in 1947. Although demand for nickel in 1948 put pressure on 
the supply available, it is believed that the supply of all forms of nickel, 
except nickel salts, met actual consumption needs. At times, how- 
ever, the supply of nickel salts was inadequate to satisfy requirements. 
Imports of nickel into the United States reversed a 4-year downward 
trend in 1948; they were 20 percent more than in 1947. Because of 
the closing on March 31, 1947, of the United States Government- | 
owned nickel mining and processing facilities in Cuba, Canada supplied 
about 96 percent of the total imports in 1948 compared with 91 percent 
in 1947. However, receipts of nickel from Norway and the United 
Kingdom were also much larger than in 1947. Shortage of coal con- 
tinued seriously to hamper production of nickel in New Caledonia. 
Domestic output of nickel was, as heretofore, small in 1948. 

| Salient statistics for nickel, 1944-48 
SSS 

1944 1945 1946 1947 1948 

United States: 
Production: 

Primary_......-..-...-.._...-..-short tons__ 988 1, 155 352 646 883 
Secondary-.-.....--....-.._--_-..__.-.-do-___- 4,321 6, 483 8, 248 9, 541 8, 850 

Imports (gross weight) 2?_.......-.---...-.-do_.__| 184,932 | 122,528 | 104, 734 88, 408 106, 939 
Exports (gross weight) 3_...._____....___..do__-_. 7, 931 3, 876 7,977 12, 037 8, 184 
Consumption.-____.......-..._-.-.--------do__-_- (?) 96, 252 80, 105 80, 757 93, 558 

O Price per pound #._.._________.__.....____-eents__ 3114 31% | 3114-35 35 3334-40 
anada; 

Production __._..._---..-------------short tons..| 137,299 | 122, 565 96,062 | 118, 627 131, 075 
Imports._....-.--_---.-.--.-----------_----do___- 424 762 (1) (1) (1) 
Exports... __.--...-.----------------------G0__._| 183,599 | 108,222 | 111, 422 117, 056 131, 840 

World production-____...__......--.----------do----| 173,000 | 160,000 | 136,000 | 153, 000 165, 000 
eee 

1 Figure not available. 
2 Excludes ‘‘All other manufactures of nickel’’; weight not recorded. 
3 Excludes ‘‘Manufactures’’; weight not recorded. 
4 Price quoted to United States buyers by International Nickel Co., Ine., for electrolytic nickel in cartots 

f. o. b. Port Colborne, Ontario; price includes duty of 214 cents a pound 1944-47 and 114 cents 1948. 

The steel industry continued to be the chief consumer of nickel in 
the United States. Usage of nickel in stainless steels was 6 percent 
morein 1948 than in 1947, but that for other steels was 25 percent greater. 
Consumption of nickel in high-temperature and electrical-resistance 
alloys was up 20 percent, and that for anodes gained 58 percent. 

882
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The use of nickel in cast irons increased 7 percent over 1947. Most 
of the nickel consumed in 1948 was in the form of new metal, but 
proportionately more oxide and oxide sinter were used than in 1947. 

Effective July 22, 1948, the contract price to United States buyers 
for electrolytic nickel in carlots f. 0. b. Port Colborne, Ontario, was 
increased to 40 cents a pound, including duty of 1% cents a pound; 
the former price was 33% cents a pound. 

Effective January 1, 1948, the rate of duty on refined nickel imported. 
into the United States was reduced 50 percent to 1% cents a pound. : 

PRODUCTION | 

Domestic production of nickel is small and comprises metals re- 
covered from scrap-nickel anodes, nickel-silver, and copper-nickel 
alloys (including Monel metal) and primary nickel recovered in copper 
refining and produced from ore and as a byproduct of tale production. 
Domestic primary nickel production totaled 1,765,000 pounds in 1948 
and comprised both crude and refined nickel sulfate recovered as a 
byproduct of copper refining at Baltimore, Md.; Carteret and Perth 
Amboy, N. J.; Laurel Hill, N. Y.; and Tacoma, Wash. Shipments 
were 1,879,000 pounds, the bulk of which was crude nickel sulfate sold 
to refiners for use as an intermediate in the manufacture of refined 
nickel salts. Although all the nickel recovered as a byproduct of 
copper refining is credited to domestic production, some is recovered 
from imported blister copper. There has been no production of 
nickel from ore or as a byproduct of talc production since 1945. 

In addition to the nickel recovered as a byproduct of copper refining | 
in 1948, 4,075,000 pounds (nickel content) of refined nickel salts 
(chiefly sulfate) were produced in the United States from Canadian 
cobalt-nickel ore and nickel residues, from domestic crude nickel 
sulfate, and from nickel shot and nickel scrap. | 

The total production of refined nickel salts in the United States was 
4,492,000 pounds (nickel content) in 1948; shipments to consumers 
for electroplating, catalysts, and ceramics were 4,673,000 pounds. 

Nickel produced in the United States, 1944-48 

Primary (short tons) ! Secondary 2 

‘Year Byproduct | 
| of copper Other‘ | Short tons Value 

| refining 3 

1) 697 291 4,321 | $3,024, 700 : 
1945.........22.--2--2--2-22ne2en-enenneeeneeeee nee 719 436 6,483 | 4, 538, 100 
1946__.........----..--------- +--+ ++ ee ee ee 352 |.-..-------- 8, 248 5, 801, 600 
1947_-- 0-20 2ne aesee-ssssseseneeeeeseeneneenneee= 646 |_....------ 9,541 | 7,188, 189 
1948, DTTTTIIITIIIIITIIIIIIIIED 883 [ooo oro 8,850 | 6, 966, 720 

1 Bureau of Mines not at liberty to publish value. 
2 Nickel recovered as metal and in alloys and salts. 
3 Nickel content of nickel salts and metallic nickel. 

of ten content of concentrates and matte produced from ore and of concentrates produced as byproduct
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CONSUMPTION AND CONSUMERS’ STOCKS 

The accompanying tables give data on consumption and consum- 
ers’ stocks of nickel. The data cover all known consumers of nickel 
in the form of primary, secondary, matte, and oxide. The figures for | 
nickel salts, however, fall short of the total and probably represent 
only 43 percent of the total in 1948. 

Nickel (exclusive of scrap) consumed and in stock in the United States, 1947—48, 
by forms, in pounds of nickel 

1947 1948 

Form Stocks at In transit Stocks at in transit 
. Consump- | consumers’ sumer. > Consump- | consumers’ sumers’ 

tion plants plants tion plants plants 
Dec. 31! Dec. 31 Dec. 31 Dec, 31 

Primary ?__.-..---.--.---..] 117,120,883 | 11, 263,442 | 1,052,069 | 130,911,216 | 15,060,130} 1,340, 622 
Matte_..-.-..-------------]| 28,711,215 | 1, 280,670 | 2,267,131 | 21,238,604 | 2,119,330 312, 115 
Oxide and oxide sinter_..__| 19,331,904 | -2, 441, 088 105, 274 | 33,052,564 | 3,898, 439 281, 888 
Salts_...........-........-.] 1,349,857 477, 939 5,930 | 1,914, 134 521, 773 3, 344 

Total_._._--...--.--| 161, 513,859 | 15, 463,139 | 3, 430, 404 | 187, 116,518 | 21,599,672} 1, 937, 969 

1 Revised figures (except for matte). | 
2 Includes secondary nickel (ingot or shot remelted from scrap nickel and scrap-nickel alloys). 

Nickel (exclusive of scrap) consumed in the United States, 1947-48 by uses 

Pounds of nickel 

| Use SUEEEEEEEREEEEIEEREn EERE 
1947 1948 

Ferrous: 
Stainless steels.....------...--.------------------------------------------| 80, 700, 270 32, 487, 815 
Other steels____--------_--.--------.--------------------------------------| 34, 758, 963 43, 564, 600 
Cast irons.-.__-....-------------_--------------------------------------- 7, 905, 576 8, 431, 667 

Nonferrous (comprises copper-nickel alloys, nickel-silver, brass, bronze, 
beryllium, magnesium, and aluminum alloys, and Monel, Inconel, and 
malleable nickel) -._-_.--.....-------.--..---------.-----------.-----------| 154, 747, 667 56, 067, 736 . 

High-temperature and electrical-resistance alloys.-.....-...-.-.-.-----------| 10, 249, 545 12, 336, 123 
Electroplating: 
Anodes....---------------------- eee ene ne ene eee e---| 17, 975, 335 28, 425, 717 
Solutions.__..-.-..-. 0-2-2222 eee eee ene eee eee eee eee-----| 1, 218, 268 1, 327, 396 

Catalysts.....-.0.-2--- 2 ee eee 1 878, 664 1, 190, 851 
Ceramics.._.........-------- eee eee eee eee eee 385, 112 370, 708 
Other.......-..------------------- eee ee ne een nee 2, 694, 459 2, 913, 905 

Total_._...-...---.-.------------------- eee eee eee ------------| 161, 513,859 | 187, 116, 518 

1 Revised figure. 

FOREIGN TRADE! 

Imports of nickel into the United States in 1948 reversed a 4-year 
downward trend and were 20 percent more than in 1947. Imports in 7 
1948 comprised chiefly metallic nickel, matte, oxide, and nickel 
residues. As heretofore, Canada was the chief source of the imports; 
it supplied 134,974,975 pounds of metallic nickel (pig, ingot, and 
shot), 25,681 pounds of bars, rods, etc., 27,708,041 pounds of roasted 
and sintered matte (averaging about 68 percent nickel), 43,028,224 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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pounds of oxide and oxide sinter (averaging about 74 percent nickel), 
and an undetermined quantity of nickel residues. The matte is 
refined to “Monel” metal at the plant of the International Nickel 
Co., Inc., Huntington, W. Va. In 1948, 2,185 short tons of nickel pig 
were refined at Huntington from Canadian oxide sinter. In _ 1948 
Norway furnished 6,225,281 pounds of metallic nickel, the United 
Kingdom 1,665,247 pounds, and the U.S. 8. R., Union of South Africa, 
Italy, India, and the Netherlands 114,483, 56,384, 28,532, 20,342, and 
18,474 pounds, respectively. The United Kingdom supplied 1,508 
‘pounds of bars, rods, etc., Germany 3,719 pounds, the Netherlands 97 
pounds, and Sweden 7 pounds in 1948. 

- The nickel content of the unmanufactured nickel products imported 
into the United States is estimated at 193,760,000 pounds in 1948, 
compared with 161,435,000 pounds in 1947. 

Effective January 1, 1948, the rate of duty on refined nickel 1m- 
ported into the United States was reduced 50 percent to 1% cents a 

pound. Nickel ore, matte, and oxide entered the United States duty 
free. 

Exports of nickel comprise largely products manufactured from 
imported raw materials. Exports of alloys and scrap (including 
Monel metal), which comprise the bulk of the foreign shipments, 
were 31 percent less in 1948 than in 1947; those of metallic. nickel, 
nickel-chrome electric-resistance wire, and nickel-silver were 0.3, 46, 
and 60 percent, respectively, smaller. 

The United Kingdom (10,353,894 pounds) and Canada (2,612,241 
pounds) were the chief foreign markets for nickel, Monel metal, 
alloys, and scrap in 1948. 

Nickel products imported for consumption in the United States, 1926-48, in pounds 

a 
Gross weight Total 

Year Pigs, ingots, | 
| Ore and | shot, bars ! . | Nickel- . | Nickel 

es ttn yaa tartac Oxide ‘cae | Gross weight| content matte rods, jiabes, silver (estimated) 

. 1926......-..--------------.-] 14,635,651 | 29, 408,950 | 1,485,386 | 6,476 | 45, 536,463 | 38, 600, 000 
1927__..-.-__.---------.-.---| 10, 744, 474 29,219,779 | 1,013, 332 16, 754 40, 994,339 | 35,800, 000 

1928__._....-.---------------| 18, 589, 032 49,118,737 | 1,743, 218 25, 553 69, 476, 540 | 60, 600, 000 

1920-2222 22227777777777 777777} 98} 981; 343 | 64; 710,054 | 3,265,425 | 14,434} 96, 971, 256 | 83, 000, 000 
1930... 2022-1. | 20, 593, 361 | 38,323,029 | 1,353,096 | 16,557 | 60, 286,043 | 50, 600, 000 
1931... 21-1} 11, 629, 709 | 23, 633,754 | "304,991 | 10,211 | 35,578,665 | 30, 200, 000 
1932.20.22] 83917; 770 | 15,023,813 | _ 687,597 | 2,193 | 21, 631,373 | 18, 800, 000 
1933.22.12. 2n | 19, 220,399 | 31,621,203 | 2,019,155 |-..-.....-| 52, 860, 757 | 43, 800, 000 
1934..___...-...-..--2--22.| 11,845,865 | 45,799,511 | 950, 236 75 | 58,595,687 | 42,000, 000 
1935.. oon 777] 15; 924; 300 | 58,858,726 | _ 912,907 |-...--.---]. 75, 695, 933 | 68, 400, 000 
1936... 12] 23,194,329 | 80, 537,245 | 2,550,073 |--.-------| 106, 281, 647 | 95, 200, 000 
1937-227] 28; 085; 947 | 81, 220, 414 | 2,044,305 |------___-| 108, 359, 756 | 95, 768, 000 
1938__..-.-.--..--..-.----22-| 14,579,441 | 48,956,363 | 555, 181 296 | 59,091,281 | 52, 400, 000 
1930-22277 777} 28} 433; 530 | 99, 526,058 | 1,631,558 |.........-| 129,591,146 | 116,400,000 
1940......-...-...-2..2-22.-| 34, 889,970 | 141,059,797 | 8, 986, 834 153 | 184,936, 754 | 167,519, 000 
1941-22227 777777] 79} 899} 400 | 149, 986, 922 | 18,377,937 | 2,800 | 248, 260, 059 | 212, 363, 000 
1942...._._____.....-...-.-.-| 80,378,120 | 161,575,130 | 23,954,909 |.....-._..| 265, 908, 159 228, 550, 000 

1943.02] 86, 971; 459 | 185, 157, 444 | 10,368,220 | 1,017 | 282, 498, 140 | 244, 983, 000 
1944... -2.---2-2.| 72,828, 746 | 186, 105, 235 | 10,929, 012 291 | 269, 863, 284 | 236, 586, 000 
1945......__-....-.----------| 50,077,170 | 156,804, 217 | 38,174, 845 408 | 245,056, 640 | 214, 866, 000 

1946. - 2222222 77777777777] 38; 092; 080 | 142, 325,035 | 29,041,940 | 9,762 | 209, 468, 817 | 185, 000, 000 
1947-22277] 99% 272} 296 | 117) 374, 447 | 30, 147,686 | 21,799 | 176,816,158 | 161, 435, 000 
1948222727777 77772) 27; 708) 041 | 143; 134, 730 | 43,028,224 | 7,754 | 213,878,749 | 193, 760, 000 
a
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, Nickel products (excluding residues) imported for consumption in the United 
States, 1946-48, by classes _ 

{U. S. Department of Commerce] 

a a 

1946 1947 1948 
Class | ED 

Pounds Value Pounds © Value Pounds Value 

Unmanufactured: 
Nickel ore and matte_._........---| 38, 092, 080|$5, 263, 584| 29, 272, 2261$3, 750, 870| 27, 708, 041|$3, 576, 268 Nickel pigs, ingots, shot, etc__.__._|142, 324, 523}38, 657, 205/117, 372, 931/35, 368, 075/143, 103, 718/47, 423, 584 
Nickel bars, rods, tubes, ete_.__-_- 512 960 1, 516 1, 455 31, 012 30, 290 Nickel oxide....__................-| 29, 041, 940] 5, 927, 7311 30, 147; 686] 6, 458” 240| 43, 028” 294110, 000; 860 

Manufactured: 
Nickel-silver or German silver in 

sheets, strips, rods, and wire.___- 9, 762 4, 697 21, 799 11, 095 7, 754 3, 467 
All other manufactures of nickel__- (1) 3, 529 (4) 5, 834 (4) 5, 082 

Total..--.-------------.---------|-----------|49, 857, 706|.......----|45, 595, 560|--..-.... 161, 089, 551 
eee 

1 Quantity not recorded. 

Nickel products exported from the United States, 1946-48, by classes 

[U. S. Department of Commerce] 

nnn CS Scr 

| | 1946 1947 1948 
Class | rn 

. Pounds | Value Pounds Value Pounds Value 

Ore, concentrates, and matte__...._____- 21,083} $12, 832 1, 510 $861 1, 500 $1, 725 
Alloys and scrap containing nickel 

(including Monel metal)..._-........-/11, 194, 004] 4, 005, 090! 16, 848, 166] 6, 287, 395| 11, 652, 796| 4,718, 518 Metal in ingots, bars, sheets, ete.-.----_| 1,883,881| ' 994, 470| 2,712, 787| 1,528, 451| 2. 705,777| 1° 494’ 350 
Manufactures__._.....--.---.._-.._____. (4) 647, 736 (4) 1, 119, 984 (4) 745, 916 
Nickel-chrome electric resistance wire._| 817,003] 1, 247, 861 1, 386, 457| 2, 021, 879 747, 082) 1, 197, 348 
Nickel-silver or German silver, crude, 

scrap, or bars, rods, ete............--| 2,037,788] 500, 132 3, 125, 017| 1, 197,860| 1, 260,330| 591, 858 
Total.._......--.--------------2--|-------+--| 7,408, 121]__._._....|12, 156, 430|-_..__.._.| 8, 749, 715 
me 

1 Quantity not recorded. 

WORLD REVIEW 

The accompanying table shows world production of nickel by 
countries, 1940-48, insofar as statistics are available. Despite the 
fact that nickel is produced in many countries, four—Canada, Cuba, 
New Caledonia, and the U. 8. S. R.—have furnished about 96 percent 
of the world output since 1943, and one country—Canada—has 
supplied about 77 percent of the total. 

Canada.—Virtually all the Canadian nickel output is derived from 
the copper-nickel ores of the Sudbury district, Ontario. Some nickel 
is also recovered as a byproduct from silver-cobalt ores of Cobalt. 
Two companies—International Nickel Co. of Canada, Ltd., and 

| Falconbridge Nickel Mines, Ltd—are the principal producers. 
Nickel production in Canada was 131,075 short tons in 1948 com- 
pared with 118,627 tons in 1947, Exports of nickel from Canada 
were 131,840 short tons in 1948 compared with 117,056 tons in 1947. 

Sales of nickel in all forms by the International Nickel Co. of 
Canada, Ltd., in 1948 were the highest in any peacetime year; they 
were 240,098,274 pounds compared with 205,278,868 pounds in 1947 
and with 207,700,943 pounds in 1937, the previous peacetime high.” 

? International Nickel Co. of Canada, Ltd., Annual Report: 1948, 15 pp.
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World production of nickel (content of ore), by countries, 1940-48, in metric tons 

| | [Compiled by B. B. Mitchell] 

| Country 1940 | 1941 | 1942 | 1043 | 1944 | 1945 | 1946 | 1947 | 1948 

Brazil_-.....----------------|  @) (4) 1 |-------- 6 Q) (1) ) (1) 
Burma____.---.-_----------- 745 2471 |_..--.__|]__--____|-------_j--------|--------}]-------- (1) 
Canada....-.--..-.-.-----..|111, 383 |128, 029 |129, 369 |130, 642 |124, 555 |111, 189 | 87, 146 |107, 616 | 118, 909 
Cuba_....--.-...-.-.---.-..|---.----|--------| @_ | 22430 | 4,679 | 10,900 | 11,241 | 2,014 |__|. 
Finland...._.-...-....-..-..| ® 97. | 1,630} 8,970] '313] ‘900} '622] Q) (1) 
Germany_-.-.-----.------.-- 729 674 577 951 (1) @)  [---.--.-|--------|-------- 
Greece._..------------------ 575 185 706. 495 |_-.__.-.|--------|--------]--------]-------- 
Indonesia_.-.----.----------| 2,222 | 31,200 | 21, 200 | 31, 200 (1) QQ) [iwi ]--------]-------- 
Italy 3__-_.-.----.----- eee 87 91 74 43 14 12 (1) (4) (*) 
Japan 4._......_..-....-....| 825] 2,311} 1,252] 1,613| 1,720] 680 |-..---.-|---2--- [2.20 
Morocco, French___-.------} (© (2) (1) 45 AT |__..-...|_-.-----|--------]---.---- 
New Caledonia..._._-----_-| 10,35 | 10,395 | 9,415 | 7,374| 8,115 | 4,328 | 2,779| 3,345 | 4,882 
Norway. -------------------| 1,007 907 911 | 577 | 529 516 55 |--.-----]-------- 
Sweden.....----------------]-------- 101 377 702 698 390 j--------|--------| @ 
Union of South Africa.-..-| 416] 581| 449| 343} 481 | 499] 497] 529 458 
U.8.8.R3...........-.-..| 8,650 | 13,600} (@) | 11,160} () — | 13,400 | 20,000 | 25,000 | 25, 000 
United States 5_........-.| '503| 599] 555] °582] 896] 1,048) 319] 586 801 

Total (estimate) .....-----|140, 000 |162, 000 |158, 000 {167,000 {157,000 {145,000 |123, 000 |139, 000 | 150, 000 

1 Data not available; estimate by author of chapter included in total. 
; Data cover 9 months ended March 31, 1942. 

stimate. 
4 Preliminary data for year ended March 31 of year following that stated. 
5’ Byproduct in electrolytic refining of copper. In 1941 includes also production from ore and as byproduct. 

of talc; in 1944 and 1945 includes also production from ore. 

Over 90 percent of the 1948 total was sold in the United States, Great 
Britain, and Canada; sales outside these three countries were only a | 
small fraction of prewar volume. To continue a large and steady 

. supply of nickel, the company has been forced to mine ores of lower 
gerade during the past decade; this is illustrated by the fact that 43 
pounds of nickel were obtained from each ton of ore mined in 1938, 

_ whereas in 1948 this figure had dropped to 27 pounds. As a con- 
sequence of the heavy demands on its ore reserves in the war and post- 
war years, the company has been forced to give more detailed atten- 
tion to the mining of lower-grade underground ores; and it has decided | 
upon a mine-development program that will make possible, with 
improved mining, concentrating, and smelting methods, the economic 
recovery and use of lower-grade ore. Ore mined was 10,866,862 short 
tons in 1948 compared with 10,406,644 tons in 1947. Underground 
development totaled 84,152 feet in 1948, bringing the total footage | 
to 1,323,660 or 251 miles at the year end. Proved ore reserves at — 
the end of 1948 were 246,177,000 short tons containing 7,503,000 tons 
of nickel-copper compared with 221,843,000 tons containing 7,171,000 
tons of nickel-copper at the end of 1947. The new process plant at 
Copper Cliff for the production of nickel in the form of oxide sinter 
for the market and for intermediate refinery products was completed 
and put into operation in 1948. 

Concerning virtual replacement of the Orford process of copper- 
nickel separation by the matte casting and flotation operations in the 
new nickel oxide sinter plant, R. C. Stanley, chairman of the board 
of directors of the International Nickel Co. of Canada, Ltd., reported 
to stockholders as follows on April 27, 1949: 

Our Orford process served well for many years in the production of the major 
portion of the world’s nickel requirements. However, we have developed a 
better process. A plant has been built for the separation of copper, nickel and
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platinum metals in matte by subjecting the matte to controlled cooling, flotation | 
and magnetic separation. The matte flotation operations in the new oxide sinter 
plant commenced in September and are rapidly approaching full-scale produc- 
tion, practically replacing the Orford process. This has been a process change. 
of major significance. The transfer of sintering operations from Port Colborne 
to Copper Cliff will soon be completed. 

Falconbridge Nickel Mines, Ltd.,? reported an unprecedented peace- | 
time demand for nickel in 1948; and operations were pushed to the 
maximum permitted by power, equipment, supplies, and labor. 
During 1948 one blast furnace operated 544 months and two furnaces 
operated 6 months. As a result of the increased operations, 821,259 
short tons of ore were treated in 1948 compared with 731,925 tons 
in 1947. Ore hoisted and treated in 1948 was only slightly below 
that in the peak year 1944 (830,254 tons). At the Falconbridge 
mine exploration attention was focused mainly on preparation for | 
and beginning the internal shaft for depth development, drifting 
and drilling on the 3,150-foot level, and drilling on upper levels for 
extensions of the footwall ore bodies found on the bottom levels. 
At the McKim mine the shaft was completed to 1,421 feet by August, 
and at year end all major buildings and installations were either in 
use or nearing completion. Drifting toward the ore zone was in 
progress on four levels. In December 1948 the Rexora nickel pros- 
pect, 32 miles north of Minaki, was optioned and exploration work 
begun. Ore reserves of the company were 14,007,500 short tons 
averaging 1.74 percent nickel on December 31, 1948. Since February 
4, 1930, when the smelter was blown in, through 1948 Falconbridge 
Nickel Mines, Ltd., has treated 9,261,692 short tons of ore, and the | 
smelter has produced 285,575,301 pounds of nickel and 145,194,178 
pounds of copper in matte. 

The Sherritt Gordon Mines, Ltd.,* continued its program ofexplora- = 
tion and development of nickel-copper ores in the Lynn Lake area of 
northern Manitoba in 1948. A total of 36,408 feet of diamond drilling 
in 89 holes was done. Shaft sinking of the ‘‘A’’ shaft was started in , 
June and at the year end 567 feet had been sunk. A total of 47,510 
cubic feet of station had been cut in four main stations and three 
smaller substations. The mining plant at the “A” shaft was com- 
pleted. All concrete foundation work was completed for the pilot 
mill, including the foundation for the Diesel-electric generator to 
supply power for the pilot mill operation. This Diesel and generator 
were also set up. At the “EL” shaft one 33,000-gallon fuel-storage 
tank was erected, and concrete foundations were completed for the 
hoist, Diesel and compressor, shaft collar and head-frame piers, and 
base for the boilers. During 1948 laboratory investigations were 
continued at the University of British Columbia and at Sherridon 
with a view to finding the most economical method of reducing the 
nickel concentrate to a salable product. As a result of this work, a 
chemical process using oxygen and ammonia was invented which shows 
considerable promise. The process will be developed further in 1949 
on a larger scale in a pilot plant, as soon as concentrates can be 
obtained from underground development. Some other reduction 
methods are also being tested. 

3 Falconbridge Nickel Mines, Ltd., 20th Annual Report: 1948, 16 pp. 
4Sherritt Gordon Mines, Ltd., Annual Report: 1948, pp. 16-18,
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| Cuba.—The United States Government-owned nickel-mining and 

processing facilities in Cuba, which were closed on March 31, 1947, 

remained inactive throughout 1948. The facilities were declared sur- 

plus and transferred to the War Assets Administration on July 11, 

1947, but they had not been disposed of on December 31, 1948. A 

report, PB 97271, Review of the Nicaro Nickel Project, Nicaro, Ori- 

ente, Cuba, Plancor 690, 159 pages, is available at $20 a copy in 

photostat or $6 in microfilm from the Library of Congress, Photo- 

duplication Service, Publication Board Project, Washington, D. C. | 

Egypt._The history and geologic features of the ancient ‘Ab 

Swayel” copper mine, in which the presence of nickel was discovered, | 

has been described.°® | | | 

New Caledonia.-—Only two nickel concessions—Pin-Pin at Moin- 

| dah, 130 miles north of Noumea, and the Thio Group at Thio, on the | 

east coast, both belonging to La Société le Nickel—were in produc- 

tion in 1948. Output of ore was 96,415 metric tons and comprised | 

59,465 tons averaging 3.55 percent nickel at the Thio Group and | 

36,950 tons averaging 7.5 percent nickel at the Pin-Pin concession. , : 

The hydroelectric plant of La Société le Nickel at Yate was worked | 

throughout 1948, except for a few weeks when the water level was | 

too low, keeping four electric furnaces in operation which produced a 

4,049 metric tons of ferronickel averaging 41.5 percent nickel, of which 

1,235 tons were exported to France, 1,891 tons were shipped to the | 

smelters at Noumea, and 923 tons remained in stock at Yate. | | 

The smelters at Noumea were worked irregularly during 1948 be- | 

cause of lack of coal and as a consequence production of matte was | 

only 2,208 metric tons averaging 77 percent nickel. Exports of matte, 

all to France, were 2,435 tons in 1948. Stocks of matte at Noumea 

were 60 tons on December 31, 1948. 

Much progress was made during 1948 on the construction of the | 

Yate-Noumea power line. All the pylons were set in place, the three 

lines were strung, and a trial transmission of electricity was made. 

Work on installing the new electric furnaces at the Noumea plant was 

well under way by the end of the year. 

Norway.’—The Falconbridge Nickel refinery at Kristiansand 

continued to be hampered by shortage of power, materials, and 

supplies and during the summer by insufficient skilled and unskilled 

labor. Despite these difficulties, the refinery operated at a rate of : 

92 percent of its peak production in 1939. Nevertheless, refinery 

operations failed to pace smelter production, but it was possible to 

sell the surplus nickel matte produced by the smelter. Good prog- 

ress was achieved in 1948 on the modernization and expansion pro- 

eram. Erection of the new roaster building was completed, and the | 

foundations for other additions were mostly completed. 

U.S. §. B.—The U. S. S. R. is the second-largest producer of nickel 

in the world, but precise figures on production are not available. 

’ Nassim, G. L., The Discovery of Nickel in Egypt: Econ. Geol., vol. 44, No. 2, March-April 1949, pp. 

My Loubert, R. E., American Consulate, Noumea, New Caledonia, Developments in the Mineral Industry 

of New Caledonia, Mar. 24, 1949. 
7 Falconbridge Nickel Mines, Ltd., 20th Annual Report: 1948, pp. 1, 5, 6. 

888326—50——57 
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Output is variously estimated at 20,000 to 40,000 metric tons an- 
nually. Nickel is produced at Petsamo, which was ceded by Fin- 
land to the Soviet Government in 1944, and at Ufalei, Chelyabinsk 
region; Orsk, Chalhov region; and Monchegorsk, Kola Peninsula. a 

The development of the nickel deposits in the Petsamo district has 
been described ® as follows: | 

Finland received the Petsamo area in the Treaty of Dorpat after World War I. 
In the Geological Survey of this district conducted as early as 1921, traces of 
ores containing considerable contents of nickel and copper were found on the 
Petsamo mountain. The Finnish Geological Commission investigated’ the 
deposit and localized several ore lenses, the most important of which was on the . 
Kaulatunturi mountain, and subsequent drilling showed that the mining of 
this ore would be profitable. : , 

On the other hand, the Petsamo region was thinly populated and the ore lay 
in a barren mountain with no communication with what is known as the “Arctic 
Highway’ which leads from Rovaniemi to the Arctic port of Ltinahamari, the 
nearest railway being several hundred miles to the south. Liinahamari, how- 
ever, is a harbour situated on a fjord on the Arctic Ocean and is ice-free for most 
of the year. It lacked, however, any heavy handling equipment. 

, In view of the fact that a considerable amount of capital was required to 
exploit the Petsamo nickel-copper ores in such a remote locality, an agreement 
was concluded with the Mond Nickel Company in London (the European sub- 
sidiary of the International Nickel Company of Canada). This led to the for- 
mation of a subsidiary Finnish company, Petsamon Nikkeli O/Y, which was 

| responsible for exploiting the concession area in Petsamo. - 
| During the years 1935-36 initial development work was in progress including 

| _ the prospecting and mapping of the deposit in the Kaulatunturi mountain. Liv- | 
| ing quarters for the staff were built and a small diesel-electric D. C. set was 

installed for the power supply. | | 
In 1936 it was decided to construct an adit into the mountain. Adjoining the 

entrance to the adit was an area of level ground where it was decided to build the 
smelter and auxiliary plant. The erection of buildings for the personnel was 
begun on a large scale in 1937 at Kolosjoki which adjoined the site for the smelter 
lant. — | 

® The need for electricity and compressed air for the buildings as well as for the 
operations on the mine led to the erection of a small power station which included 
four diesel sets having a total capacity of 610 h. p. 

During 1938 it was decided that the ore which proved difficult to concentrate 
by flotation, should be smelted direct in electric furnaces and for this purpose 

| alone a demand of 26,000 kv. a. would be required. There were several water 
power potentialities in the district and after a detailed examination was made of 
these, it was decided to erect a power station at Janiskoski, some 53 miles to the 
south-west of the smelter plant and about 2 miles from the “Arctic Highway.” 

This involved the building of a dam 1,640 yd. long with a head of 71 ft. This 
dam created a lake 1,200 yd. wide with an upstream length of 5% miles. Two 
Kaplan vertical turbines were installed running at 187 r. p. m. with a nominal 
output of 20,000 hp. each. Power was generated at 6.6 kv. and transformed up 
to 110 kv. for transmission to the smelter plant at Kolosjoki. 

The power plant was well under construction in 1939 but was not put into com- 
mission until 1942. During 1943-44 the German Todt organization installed a 
huge air-raid bunker over the power station constructed of reinforced concrete 
averaging 15 ft. thick. 

The smelting plant consisted of two electric furnaces which consumed 85 to 90 
per cent of the whole of the electricity consumed at Kolosjoki. The furnaces were 
similar in form to the rectangular reverberatory furnaces in use for nickel smelting 
at Copper Cliff, Ontario, but they were heated by six electrodes of the Soderberg 
type 41 in. in diameter and located at 9 ft. 10 in. centres. The internal dimensions 

§ Nordin, W., Petsamo Nickel: Metal Ind. (London), vol. 73, No. 10, Sept. 3, 1948, pp. 183-185.
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of the furnaces were 70 ft. 6 in. long and 18 ft. wide, and 10 ft. 6 in. high to the 
crown of the arch. oe : 

| From an electrical point of view they were resistance furnaces, the generation 
of heat taking place in the semi-molten slag. Some current, however, flowed . 
through the refractory hearth which became impregnated with the matte and 
formed a good conductor.. The heat developed in the hearth, therefore, was small 
owing to the low electrical resistance. 

Each furnace was supplied with a 12,000 kv. a. transformer bank consisting | 
of three 4,000 kv. a. single-phase units. The primary of the transformers was 
connected. to a 10 kv. supply while the secondary gave a series of low tension 
voltages variable on a tapping switch so that the most suitable tapping could be oe 
selected for the furnace electrodes. | 

| These latter were of the continuous Soderberg type which were built up from 
sheet steel and carbon paste which was rammed in from an upper platform. Each 
electrode weighed approximately 30 tons and was suspended from chains and 
raised and lowered by means of winches which were controlled from the furnace 
control station. | oo 

The power input to the furnaces was controlled manually from a desk type 
control panel from which the electrode voltage could be regulated and the elec- 
trodes raised: and lowered. This panel was fully instrumentated to indicate the 
power input, power factor, current, voltage, as well as the kilowatt hours consumed. , 

There was also a temperature-measuring panel which recorded the temperature 
at various points of the furnace by means of built-in thermocouples. | 

The starting of the first furnace at the smelter plant was accompanied by an 
unfortunate mishap. In the first place the operators were unaccustomed to 
working a furnace of this type and difficulties arose when tapping the furnace. 
In order to reduce the pressure on tapping the slag level was kept low and the 
furnace operated with electrodes very close to the hearth. This had disastrous 
consequences; it was found after a time that deep channels had been worn in the 
magnesite bottom bricks. This was due to a very heavy concentration of current 
underneath the electrodes causing over-heating of the hearth, while excessive 
turbulence of the matte was produced by the electromagnetic effect of the current. . 
It was found that with the furnace operating with electrodes in a raised position, : 
obtained by raising the level of the slag, this difficulty was overcome, and it was 
also found that with a higher operating voltage of 210 and the electrodes in a 
raised position, the furnace worked satisfactorily and no difficulties were encoun- 
tered in starting up the second furnace, 

Some interesting operating data are given in the accompanying table, and it 
was found from the experience over the period recorded (one year) that the power 
consumption could be reduced on further operation. . 

Operating Data for Electric Furnaces 

Total power consumption_......_-_-.-------- 180,000 million w-hr. 
Mean load per furnace_...._.-------------- 10,400 kw. 
Charge smelted per day per furnace, approx__. 310 tons (metric). : 
Consumption electrical energy: 

Per ton charge._____.._.--.----------- 806 kw-hr. 
Per ton ore. ._.___-_~.---------------- 870 kw-hr. 
Per ton stone (as mined)_____._.-.---... 2,000 kw-hr. | 
Per ton crushed stone.._.-......_--.---- 15,000 kw-hr. 
Per ton nickel__..___.__..__-.-_----__-. 26,000 kw-hr. 

Consumption of electrode material: | 
Per ton charge_.__...-_.-------.------ 8 lb. 
Per million w-hr__.......-.--.--.-.---- 9.5 Ib. 

Consumption of sheet metal electrode casing: 
Per ton charge____-_.----------------- 0.38 lb. 
Per million w-hr__.......-....--------- 0.44 lb. 

The matte produced in the electric smelting furnaces was transferred by ladle 
to large converters which were served by a high-speed overhead crane of 40 tons 
capacity with a 10-ton auxiliary hoist. All the cranes and converter controls 
were operated from a 220-volt D. C. supply with a series of motors of the robust 
rolling mill type. The converters were supplied with air from two electrically
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driven turbo-compressors. These turbo-compressors operated at 585 r. p. m. 
through gear boxes from 1,700 kv. a. synchronous motors. The blast pressure 
was 14 Ib./in.2 These compressors were also used for heating purposes in the _ 
smelter as the blast was delivered at 80° C. 

The slag from the smelting furnaces was granulated with the result that a large | 
volume of water was required and a pump-house was installed capable of deliver- 
ing 10,800 L/min. of water. 

_ Compressed air was supplied to the mine by electrically driven reciprocating 
compressors of Bellis & Morcom manufacture. They compressed the air in two 
stages to a pressure of 7 atmospheres, and each compressor was capable of deliv- 
ering 2,000 cu. ft./min. of free air. | 

Both the vertical and the inclined shafts in the mine had winding machinery, 
the former being served by two balanced skips running between guide rails. 
There were two winding drums 9 ft. 10 in. in diameter and these were driven by a 
150 kw. synchronous motor. The winch for the inclined shaft was a temporary 
one and was equipped with a single drum. 

The haulage on the plant was carried out by electric locomotives of which 
| there were two 8-ton locos, two 7-ton locos and four smaller accumulator locos. 

It is interesting to note that for the hardening and forging of the drill steel 
required in the mine, two high frequency furnaces were installed and the smithy 
was built in the mine itself between the main shafts. —



| Nitrogen Compounds | 
By BERTRAND L. JOHNSON 

GENERAL SUMMARY | 

HE United States is the largest producer and importer of nitrogen 
in the world. Some is exported. The 1948-49 allotment for the 
United States set the export requirements at 61,000 short tons— 

the same as the previous year. Public Law 606 (80th Congress), 
which amended the Second Decontrol Act of 1947 (Public Law 188), 
extended the expiration date to June 30, 1949. It also provided that | 
the Army supply at least 50 percent of the nitrogen in the nitrogenous 
fertilizer materials that go into the fertilizer export program. This 
nitrogen, amounting to about 30,000 short tons, is to be diverted from 
the amount now going to occupied areas or made up from increased 
production at Army ordnance plants. 

The supply of nitrogen in the United States in 1948 was inadequate 
to meet the demand. The only United States controls over nitrogen 
in 1948, however, were those on exports in accordance with the world 
allocations of the International Emergency Food Committee. There 
was no allocation of nitrogen fertilizers for domestic agriculture. 
Ammonia solutions (including liquid anhydrous ammonia), am- 

monium sulfate, ammonium nitrate, and sodium nitrate constitute 
the principal part of our domestic production of ammonia and its 
compounds. In recent years a trend favoring the domestic use of 
solutions is reported. Export nitrogen is mostly in the form of am- 
monium sulfate and ammonium nitrate, with much smaller amounts 
of ammonium phosphate and nitrogenous solutions. | 

DOMESTIC PRODUCTION 

Ammonium Compounds.—At the beginning of 1948 the Army nitro- 
gen fertilizer program was based upon (1) the output of three anhy- 
drous ammonia plants: Cactus Ordnance Works, Etter, Tex., in the 
Texas Panhandle; Morgantown Ordnance Works, Morgantown, W. 
Va., and the Ohio River Ordnance Works, West Henderson, Ky.; 
(2) four other plants used for converting the ammonia into ammonium 
nitrate solutions, at Lawrence, Kans.; Joliet, Ill.; Radford, Va.; and 
Charlestown, Ind., and (8) five plants processing the ammonium nitrate 
solution into solid ammonium nitrate at Grand Island, Nebr.; Bur- 
lington, Iowa; Carbondale, Ill.; Fremont, Nebr.; and Apco, Ohio. No 
part of the commercial supply was taken by the Army. Later the 
Cactus Ordnance Works was leased by the Army to the Phillips 
Chemical Co., a wholly owned subsidiary of the Phillips Petroleum 
Co., and on August 16, 1948, this company took possession of the 
plant under the terms of the lease. The Army, late in 1948, made 
arrangements to transfer two lines of anhydrous-ammonia production 
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equipment at the Louisiana Ordnance Works, Louisiana, Mo., to its 
San Jacinto Ordnance Depot, on the ship channel near Houston, Tex., 
where the plant will be operated for the Army by the Hercules Powder 
Co., with a production of 2,000 tons of anhydrous ammonia per month. 

Nitrogen compounds produced in the United States, 1945-48, in short tons 

1945 1946 1947 1948 

Ammonia (NHs3): ; 
Synthetic plants: Anhydrous ammonia !.___.__.__- 548, 655 725,537 | 1,117, 212 1, 089, 786 | 

Byproduct coking plants (NHs3 content): 2 i ee 
Aqua ammonia___...--...--------..-----------] 27, 607 24, 991 25, 718 24, 753 
Ammonium sulfate.....----2222222222--TTTTTT1} 191,073 | 160,988 | 202,360} 207, 671 

Total. _.--.-------ee-eeeeneeeeeeeeeennen-eee-| 218,680 | 185,929 228,078 | 232,404 
Ammonium sulfate: 

Synthetic plants 1_.__._-.-...---.--..----..--------| 88,863 | 156,653 | 197,027 | 205,531. 
Byproduct coking plants 3___...._....-----.---_.-- 764, 293 643, 752 809, 440 830, 683 

Total_..-----------e-eeeeeeeeenen-eee--------| 853,156 | 800,405 | 1,008,467 | 1,036,214 
Ammonium nitrate, original solution 100 percent 2 Te a 
NHiNO3 1. 222 eeeee-| 421,487] 724,899 | 1,047,792 | 988,342 

1 Data from Bureau of the Census monthly Facts for Industry series. . 
2 Does not include ammonium sulfate produced at byproduct coking plants from purchased anhydrous 

ammonia as follows: 1945-46 (no data); 1947—11,070 short tons; 1948—30,749 short tons. ; 

Late in 1948 the Mathieson Chemical Corp. (formerly the Mathieson 
Alkali Works) officially received title to the Government-owned Lake 

| Charles, La., ammonia plant from the War Assets Administration, 
acting for the Reconstruction Finance Corporation. This plant, 
built and operated by Mathieson for the Government during World 
War II, had been leased by the company before its purchase. 

| The sale of the war-surplus synthetic-ammonia producing Jayhawk 
Ordnance Works, Galena, Kans., to the Spencer Chemical Co., 
Kansas City, Mo., was approved on May 12, 1948, by the War Assets 
Administration. The synthetic ammonia plant formerly known as the 
Ozark Ordnance Works, El Dorado, Ark., was purchased on March 
3, 1948, from the War Assets Administration, by the Lion Oil Co., 
which had previously been operating the plant under a long-term 
ease. : 

| The Government-owned war-surplus synthetic ammonium sulfate 
plant at Salem, Oreg., was offered for sale to the highest bidder on 
December 9, 1948, by the War Assets Administration. 

Sodium Nitrate——The synthetic nitrate of soda consumed in the 
United States in 1948 was produced domestically. None is known 
to have been imported. The sole commercial producer was the 
Hopewell, Va., plant of the Allied Chemical & Dye Corp. It is re- 
ported that in 1947 the industry operated at less than half capacity, 
the domestic production being limited in that year by a shortage of 
soda ash. A step-up in the production of the domestic synthetic 
sodium nitrate was expected late in the year, with a total production 
in excess of that in 1947, when 210,000 tons was reported. 

Deposits of soluble nitrate minerals, none of present economic im- 
portance, are scattered throughout the United States. (See Minerals 
Yearbook 1942, p. 1522.)
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CONSUMPTION AND USES | 

Anhydrous ammonia was in wide demand throughout 1948, and 
general shortages existed for both agricultural and industrial uses. 
The commercial supply available for agriculture was augmented by 

~ gome from Army ordnance plants. By Public Law 793, 80th Congress, 
approved June 28, 1948, the Army was directed to make available 10 
percent of its anhydrous ammonia production to the fertilizer industry 
to relieve the shortage. This would amount to about 27,000 tons, 
or a nitrogen equivalent about equal to what private industry would 
have to export. Congress stated that this supply of anhydrous 
ammonia was to be made available to those producers of ammonium 
sulfate who have been forced to shut down because of lack of the 
material or face imminent shut-down for the same reason. Any bal- 
ance was to be distributed to the rest of the industry. 
Ammonium nitrate is reported forging ahead of all other types of © 

nitrogenous fertilizers now being used on American farms. It is said 
to have been used first in mixed fertilizers about 1930 and was first 
applied as a top dressing for crops in the 1942-43 season. In the 1947 
season, 374,613 tons are stated to have been used for top dressing alone. 

The shortage of synthetic sodium nitrate continued into the first 
| part of 1948. Later in the year, however, the supply became more 

abundant and at about the end of the year was easily available. A 
| considerable portion of the production is said to go to industrial uses. _ 

| ~ PRICES | : 

- Chilean Nitrate—On December 17, 1947, prices for imported 
Chilean nitrate of soda at the usual ports of importation had been fixed 
at $44.50 per ton for bulk material, carlots at port warehouse, plus 
loading and terminal charges and charges for fertilizer tags and 
attaching if required. The bagged material was set at $48 per ton. 

- These prices held over into 1948 until early in August 1948, 
when an increase of $3.50 per ton was applied to both bulk and bagged 
material, bringing the base rate to $48 per ton for the bulk product and 
$51.50 per ton for the bagged material. No further price change 
occurred during the rest of the year. 

Synthetic Nitrate.—Price for domestic synthetic “Arcadian” nitrate 
of soda in bulk on January 1, 1948, was $37 per ton and for the 
bagged material $40.50 for carlot shipments f. 0. p. Hopewell, Va., 
according to the Oil, Paint and Drug Reporter. In July 1948 the 
contract prices were advanced $5 per ton, establishing the market 
at $42 per ton for bulk sodium nitrate and $45.50 for shipments in 
bags in carlots. The prices of this domestic product were again 
advanced, this time $3 per ton, effective October 1, 1949, making 
the new price $45 per ton for bulk and $48.50 for the bagged nitrate 
of soda. These prices were in effect for the balance of the year. 

FOREIGN TRADE * 

Chilean Nitrate—IJmports of natural sodium nitrate from Chile 
still bulk large in the domestic economy. The amount brought into 
the United States in 1948—720,764 short tons—was much larger 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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than in 1947 and larger than in any year since 1945. In spite of this 
increase, however, domestic demand is reported to have greatly ex- 
ceeded the material available, and the market was tight throughout 
the year. The total value of the imports reached $23,400,075, a 
much greater value than in recent years. Imports of sodium-potas- 

| sium nitrate into the United States in recent years have been small 
and irregular. In 1947 only 2,500 tons entered, and in 1948 there 
were no known imports of this commodity. The accompanying 
tables show the imports of these commodities in 1944-48. 

: Nitrogen compounds imported into and exported from the United States, 1945—48, 
| in short tons 

ne 

1945 1946 1947 1948 

Imports: 
Industrial chemicals: 

Anhydrous ammonia....------------.---------- 4 7 |..-----.---- 209 
Ammonium nitrate. ...--.-...---.2-2------ ee (). wee nee e ee eee 27 80 

Fertilizer materials: 
Ammonium sulfate_.......-.-----_--------- Le 118, 890 101, 558 114, 398 105, 887 

- Calcium cyanamide__..__....-.-.-_-.--.-..--_- 141, 057 163, 093 153, 764 116, 504 
Ammonium nitrate mixtures: 

Containing less than 20 percent nitrogen___|_____-______|_-_..__.___. 92 250 
Containing 20 percent or more nitrogen_____ 655 1, 105 3 99, 322 100, 314 

Nitrogenous materials, n. s. p. f.....-.-.__.-.-- 135, 010 126, 029 9, 687 5, 304 | 
Ammonium phosphates_....-......-------_--_- 92,757 | = 91, 118 105, 189 108, 228 
Potassium nitrate, crude.....__.._------.-._.-_|---------___]----___- (1) (1) 
Sodium nitrate_....__..--.-....--...---........] 849, 888 529, 677 556, 525 720, 963 
Sodium-potassium nitrate........._.......-_.__|-..-----__-- 4, 400 2,500 |------..-..- 

Exports: . 
Industrial chemicals: 

' Anhydrous ammonia....._-.....-22-2-2 22 ee 4,312 6, 159 6, 062 3,407 
Aqua ammonia. -_......------------ eee 2, 715 (2) - 2) (2) 
Ammonium nitrate...__.....2---------_ eee 9, 845 (2) (2) (?) 

Fertilizer materials: 
Ammonium sulfate..............---.-.--------- 20, 752 25, 256 88, 601 210, 486 
Calcium cyanamide.__....._......---_-------_- (1) (2) (2) (2) 
Nitrogenous chemical materials, n. e. s._..-___- 83, 974 (2) (2) (?) 
Sodium nitrate_....___.........---------------- 12, 229 16, 180 19, 920 17, 100 
rrr ce teens enero nuerennnterereseeey 

1 Less than 1 ton. 
2 Beginning January 1, 1946, not separately classified by U. S. Department of Commerce. 
3 Revised figure. 

Sodium nitrate and sodium-potassium nitrate imported for consumption in the 
United States, 1944-48 ! 

eNO ea 

. Sodium-potas- : . Sodium-potas- Sodium nitrate sium nitrate Sodium nitrate sium nitrate 
Year TT  — Year | 

Short Short Short Short tons Value tons Value tons Value tons Value 

1944. .__.../713, 004 |$15, 346,426 | 9,407 | $278, 534 || 1947____.._1556, 525 |$15, 153,889 | 2,500} $64,968 
1945__-...-|849, 888 | 18, 558,959 |----._.-|.----.--__-|] 1948_.._.__|720, 963 | 23, 411,132 |---.----|_-.__.2__- 
1946....-..|529, 677 | 11,448,232 | 4,400) 146,312 

OT 
1 All from Chile except sodium nitrate as follows: Canada, 1947: 42 tons, $2,542; 1948: 199 tons, $11,057. 

WORLD REVIEW 

The critical world shortage of nitrogen continued throughout 1948. 
A gradually increasing demand for nitrogen in that year continued 
to outrun an increased supply. Shortages existed in the supply 
available for both agriculture and industry. The world production 
of fertilizer nitrogen in the fiscal year 1948-49 (exclusive of the U. S. 
S. R.) was estimated by the International Emergency Food Com- 
mittee (IEFC) at 3,353,000 metric tons compared with 2,918,000 tons
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in 1947-48. World requirements are much greater than this: re- 
quests for nitrogen submitted by participating governments to the 
IEFC were nearly a million tons more than production. The de- 
ficiency is said to have been nearly as great as during the past 3 years. 
Control of world nitrogen exports continued during 1948 under the 
auspices of IEFC of the Food and Agricultural Organization of the 
United Nations. All of the above production will be distributed 
under allocation to more than 100 countries or areas. Most of the 
nitrogen distributed by the 1948-49 allocations was produced within | 
countries using it. Supplementing this, more than a million tons | 
were imported by claimants from recommended sources, principally 
Belgium, Canada, Chile, Italy, Norway, United Kingdom, and. the 
United States. Not included in the distributions referred to above | 
are the Allied occupation areas, to which the United States War 
Department shipped large tonnages. | | oe | | 

World production and consumption of nitrogen compounds, by principal countries, 
: fiscal years 1947-49, in metric tons of contained nitrogen! 

[United Nations International Emergency Food Committee] co 

Production  —s_. | - Consumption . 
Country > ee | 

| 194647 | 1947-48 | 1948-492 | 1046-47 | 1047-48 | 1948-497 

; Belgium and Luxembourg....| _ 126,500]  146,520| 167,500! 88,600} _—_ 9,000 | .. . 82, 600 
Canada.........-.........----| 176,200] 160,570} 167,000 | 26,200 | + —-24, 680 30, 000 
Chile......-....---..-..-----| 261,000 | 274,080 | 280, 030 6,000 |. 6, 080 8, 000 
China 32227222] 5 330 8,800} 37,000| 42,870 44, 600 | 
Egypt...---0- 2s cos nnsennfoetesencss|eeeeceeeee--[eoencee-----] 46,700 | 64,890] —119, 270 
Franco 4_..-....-...-.--.-..-| 143,800 | ""~169, 700 |" "188,600°| 202,000 |. 236,820 | 264, 000 
Germany: 

" Soviet Zone §..............| 107,000} 120,000} 155,000 | 107,000 | 120,000 130, 000 
Western Zones....-..--.-| 168,000} — 230,000 | 310,500 | 212300 | 311,120) —-358, 770 

India and Pakistan__.____--_- 4, 000 7,280 | . 11,000! 39,100] 37,840| 49,820 
Italy......-.-.-----.......--..| 48,300} 100,000 | 150,000] 62300] 99,300 | -._ 110, 000 | 
Japan and Ryakyus----------) 161,900 | 200,520 ) 265,820 } $241,500 | 310,460} 347, 140 . 

orea: ; 
North 8._......----------- 5,000}  10,000| 20,000 5,000 5,000 5,000 
South.....----.-----------| (1) (7) (8) 73, 200 84, 780 

Netherlands...--..-.-.-..--.-| 40,000 | 65,000 | —_80, 000 92,800 | 103, 320 104, 790 
Norway...-....---..-..-.-----| 98,800 | 82,850 | 107,600 21,100 |  20,400| 22,000 
Poland.....--.-.....-.--.-..-| 39,900 | —_41, 140 55,080}. 49,100] 42, 060 58, 440 
United Kingdom ‘.....__....- 230, 700 258, 000 275, 000 173, 400. 216, 670 - 229, 990 
United States4.....-..--7"77} 674,230 | 905,260} 936,000 | 711,240 | + 805,590 | 865, 830 
Other som coo 0 so ro 78,8 312, 000 ; - 377,000 

Total ..................| 2,382,000 | 2,918,000 | 3,353,000 | 2, 400,000.1 2,921,000 | 3, 292, 000 
. 1 Includes quantities produced in ordnance or other government plants for fertilizer purposes. = SS 

2 Preliminary figures. . § South Korea included :with Japan. : 7 
3 Figures for production exclude Manchuria. 7 Data not available. : oo 
4 Figures for consumption include overseas territories. $ExclusiveofU.8.8.R. 
5 Estimated figures. . - —— Co, 

_ Chile.—Experiments are in progress in Chile looking to extraction 
of a million tons of sodium nitrate in the waste dumps of the nitrate 
plants by leaching and subsequent solar evaporation, a. process 
reportedly not hitherto tried out in Chile. An experimental evapora- 
tion pond at Maria Elena has been built by the research departments 
of the Lautaro Nitrate Co. and the Anglo-Chilean Nitrate Co. If 
the results are favorable, it is expected that 70 ponds—each 410,000 
square feet in area, but only 1.5 feet deep—will be constructed. 

ater which has flowed through the now useless waste would be used 
to fill the ponds, and the heat of the sun would concentrate the 
resultant solution to a point suitable for extracting the salts. 

Conveyor belts are being installed at one Chilean port to decrease . 
the present high cost of loading the nitrate. |



- | Peat - 
ss By J, A. CORGAN anv GOLDEN V. CHIRIACO 

2 PRODUCTION 
MEAT production in the United States dropped about 5 percent in 

| PP 1948, when a total of 129,581 short tons valued at $929,560 was 
~ reported to the Bureau of Mines, as compared with 136,232 tons 
valued at $868,979 1 1947.00 | 
-’ Forty-one producers operating in 19 States accounted for the 1948 
production. Eleven plants active in 1947 were designated inactive in 
1948; one was reported closed permanently, whereas the others indi- 
cated temporary inactivity, several expressing plans for reopening 

| in 1949. | } | ae 
_ ‘The average value per ton in 1948 was $7.17, a 12-percent increase 
over the 1947 value of $6.38. 

; Peat produced in the United States, 1944-48 — —— . 

ae | . - | | poo ~ Value | 

Doe a Year : | Short tons [OY 
ce a : oo a . Total | oar taee 

1044 (estimated) _--------e-aeneneecneeeececeeeeceeeeeeneeen 97,000 | $878,000 | — $9.05 
. 1945 (estimated) .-...-...--..--..------------ eee e 107, 000 821, 000 7. 67 

1946_.0 ee eee eee e nee 140, 707 1, 006, 231 7.15 
1947... ee een nee een ee 136, 232 868, 979 6. 38 

. 1948... eee nen eee een nee eens 129, 581 929, 560 7.17 

- Florida, New Jersey, and Ohio, respectively, retained the position 
established in 1947 as the highest peat-producing States. The 
following States ranked next highest in the order named: Michigan, — 
Illinois, California, Pennsylvania, Connecticut, Iowa, Minnesota, 
Wisconsin, Georgia, Indiana, Colorado, Alabama, Texas, Maine, 
Washington, and Massachusetts. 

Peat humus, produced in 12 States, comprised about 69 percent 
of the total production in 1948; reed or sedge, produced in 12 States, 
21 percent; and moss peat and other, produced in 11 States, 10 percent. 

Peat produced in the United States in 1948, by kinds 

Value | . 

Kind Shorttons [+7 
Total Tartan 

Moss peat... ...--------------------------eeee ee 12, 685 $128, 960 $10. 17 
Reed or sedge__......---.-----------------2---- ee 27, 566 262, 475 9. 52 
Peat humus.-.._....--------------------- eee 88, 949 536, 993 6. 04 
Other_._.........-2-2--- eee ee 381 1, 132 2. 97 

Total_._.-.....-.-.---------------- 2-2 129, 581 929, 560 7.17 

898
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Reserves.—Peat is found in about half of the States. An estimate | 
of 13,827,000,000 tons has been calculated as air-dried peat.1 Minne- 
sota, Wisconsin, and Michigan combined contain 75 ‘percent of the 
reserves; 14 percent of the country’s total is in Florida; and the rest 
is distributed through the New England and Pacific Coast States. , | 

USES 

In 1948, as in preceding years, the most prevalent use for peat in 
this country was for soil improvement. Of the total sales reported _ : 
for 1948, 67 percent was for soil improvement, 28 percent for mixed | 
fertilizers, and 5 percent for other purposes, including litter for barns 
and poultry yards, in nurseries and greenhouses, and as packing 
material for plants, fruits, vegetables, eggs, and other fragile articles. 
No sales of peat for fuel were reported for 1948. Although some 
Kuropean countries utilize peat for fuel and power purposes, it is not 
used in this country for fuel purposes because of the competition of — 
higher-grade fuels. | : 

Peat sold in the United States in 1946-48, by uses | 
Se eSATA SSP lsh SSAct 

Soil improvement | Mixed fertilizers | Other uses Total 

Year CP ae 
Bhort Value Short Value Short Value | Short | : Value | 

1946. ...........-....| 99, 733 | $664,565 | 32,471 | $263,542 | 6, 684 | $66,286 | 138,888 | $904, 393 1947_.___......-.-..| 105,796 | 584,012 | 28,354 | 266,359 | 1,561 | 17,593 | 135,711 | 867,964 1048....-..-..-...---] 86,991 | 578,615 | 36,012 | 309,259] 6,000 | 36,000 | 129,003 | 923, 874 

IMPORTS? | 
Imports of moss peat continued to increase, totaling 91,073 short tons 

in 1948, an increase of 16 percent over the 1939 prewar figure of 78,611 
tons and 15 percent more than the quantity imported in 1947 (79,567 
short tons). As no exports of peat were reported, the quantity avail- 

_ able for domestic consumption in 1948 totaled 220,654 tons. 
Peat moss imported for consumption in the United States in 1948, by kinds and : 

by countries 

[U. S. Department of Commerce] a 

Poultry and stable Fertilizer grade Total 

Country | | 
Short Value Short Value Short Value 

Canada........------------------- , 328 |$1, 130, 686 700 |g1, 928,087 | 86, 028 | $3,058, 773 Donne a1 378 $1, 18 830 amt $ ie $60 §13 a 16, 686 
Germany--__._._-.-.-.2-_--.-.--___ 23 587 334 7, 583 357 8, 170 
Ireland..__._____....---..-..--.- 63] 2,207 668 | 25,797|- 731 28, 004 
Netherlands. ____.___.__..._______.. 70 2, 049 2, 555 52, 409 2, 625 54, 458 
Poland........-.___-----.----.--..|------ ee |eeee ee 512 18, 385 512 18, 385 Sweden.......--.-...... 22222777777 j 49 19 733 20 782 United Kingdom.......__.._....._ 55| 1,846 232) 7,552 287 9, 308 

Total........................ | 31,565 | 1,138,254 59, 508 | 2,056,402 | 91,073 | 3, 194, 656 
eee 

- _ 1 8oper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: Geol. Survey 
Bull. 728, 1922, p. 92. 

* Figures on imports compiled by M. B. Price of the Bureau of Mines, from records of the U. 8. Depart. 
ment of Commerce,
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The latest available statistics on the world production of peat are 
given in the accompanying table. | 

World production of peat, by countries, 1942-48, in metric tons! 

[Compiled by P. Roberts] 

: Country 1942 1943 1944 1945 1946 1947 1948 

Canada: . 
-(Fuel.c..----2-------- 156 709 584 107 ~ 182 86 77 

_ Peat moss......------- 48, 540 58, 386 72, 979 76, 170 87, 850 72, 592 67, 361 
Denmark. __-_.__.-_----| 4,800,000 | 6, 200,000 | 5, 800,000 | 5, 684, 723 | 3, 705,180 | 5,168,139 | 3, 616, 860 
Finland_._......-.------ 8, 659 2, 364 2, 840 7, 280 6, 846 (2) (?) 
France__-_........--.---| 209, 740 190, 210 112, 619 95, 842 84, 621 85, 800 (2) 
Germany. -...._.-_--.-- (?) 3 640, 000 (?) 3 420, 000 | 25 500,000 | § 1,800,000 | § 2, 038, 000 
Hungary..-.-----.------ 16, 710 28, 640 (28) (2 6) 3, 720 8, 550 (2) 
Iceland. _._...-.....---- (2) 11, 560 11, 973 13, 000 310, 500 3 6, 600 ) 
Treland 7___.._-.--------| 4, 312, 738 | 4, 954, 895 |. 5,302,477 | 5,086, 734 | 4,826, 238 | 4, 809, 879 (2) 
Italy.......--.-..-.---_-] 184, 463 8 59, 204 72, 152 156, 069 (?) (2) (4) 
Netherlands. __.__..---- 712, 935 648, 800 535, 550 386, 050 571, 940 (2) (2) 
Norway.-..--.----------- 323, 300 334, 688 296, 974 269, 648 (2) 378, 600 343, 130 
Portugal. ._.-.....-__-_- (?) @) | (?) 2, 322 2, 456 2, 715 1, 502 
Sweden: oe . 

~~ Fuel.l...----.-.-----_] 687, 568 | 978, 269 774, 612 | 1, 049, 089 703, 000 . 
Litter, baled__.....-.- 112, 400 110, 000 105, 310 101, 420 

unbaled__..._._...-- 2, 060 1, 395 1, 303 1, 075 ’ 
“Mull,’”’ baled______.- 14, 987 15, 948 16, 600 14, 629 

Switzerland___..........| 3 200,000 | 3 430,000 | 2 310,000 497, 429 100,000 | 40, 000 (9) 
United States 19.____.2.. 65, 000 54, 000 88, 000 97, 000 127, 647 123, 587 117, 553 

_ Total (estimate) 1_}12, 251, 000 |14, 746, 000 /14, 026, 000 |13, 660, 000 11, 286, 000 |13, 604,000 | 12, 141, 000 

ee 

1 In addition to countries listed, Argentina, Australia, Poland, and U.S. 8. R. produce peat, but data 
of production are not available; estimates for these are not included in total. U.S.8. R. produced approxi- 
mately 20,000,000 tons in 1945. . 

2 Data not available, estimate included in total. 
3 Estimate. 
4 United States zone only. 
§ Bizonal area. 
6 Data represent Trianon Hungary subsequent to October 1944. 
7 Figures for 1942 relate to production by holders of agricultural land only; those for 1943-47 cover tota 

production. | 
8 January to June, inclusive. 

‘ 9% Negligible. 
' 10 Data for 1942-43 are as reported to the Bureau of Mines by producers and probably represent only 
about % of total production. Data for 1944-48 believed to represent reasonably complete coverage.
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_ GENERAL SUMMARY _ 

HE outstanding feature of the oil situation in 1948 was a transition 
Tirom tight supply and local product shortages at the beginning of 

the year to abnormally high stocks of refined products and over- 
supply at the end of the year. Additions to refinery capacity and 
a flattening in the rate of increased demand restored the essential 

| flexibility to adjust operations to abnormal seasonal changes in de- 
mand. With the expansion in the heating-oil market, weather has 
become a more dominant factor in the seasonal fluctuations in demand. 
The cold winter of 1947-48 resulted in an unexpectedly large demand 
for heating oils and necessitated the use of refinery capacity to the 
limit, with maximum yields of light fuel oils, and a strain on distribu- 
tion facilities from the refinery to the consumer that caused serious 
temporary shortages in the east coast and parts of the Middle West. 
The abnormally mild winter of 1948-49 cut the expected demand for 
heating oils by possibly 10 percent. Before this situation had become 
apparent, supply had exceeded requirements in the last quarter of 
1948, and stocks of heating oils were far above normal seasonal levels. 
The whole pattern of subsequent operations in the first half of 1949 
had to be adjusted to meet this abnormal situation. Refinery opera- 
tions were sharply reduced below the level of 1948, the yields of fuel 
oils were cut to a minimum, and the seasonal yield of gasoline was 
increased by about 3 percent, as that product was the only one for which 
demand continued to increase at the anticipated rate. 

901
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During each of the past 3 years, the annual and seasonal patterns of 
oil demand have varied sharply. In 1946 the transition from war 
‘requirements to civilian demand took place without the substantial 
decline in demand that had been expected. The total demand for all 
oils in 1946, compared with 1945, declined only 0.5 percent owing to a | 
sharp drop in exports, while domestic demand showed a small increase 
of 1 percent. 

In 1947, both the total demand and the domestic demand for all oils 
gained 11 percent compared with 1946. ‘To supply this high demand, 
refinery and transportation facilities were used to capacity, and there 
was a small reduction of about 5 million barrels in total stocks of 
refined oils. | 

Both demand and supply exceeded all previous records in 1948. 
Compared with 1947, the total demand for all oils increased about 4 

| percent with a decline of 18 percent in exports and a gain of about 6 
percent in domestic demand. | - | 

Demands for all oils in the United States, 1939-48 

~ [Millions of barrels] 

ve Rent | Bom iat ven nena exerts ba 
1939_..-..---.-- 1, 231.1 188. 9 1, 420.0 || 1944.-..._-_----_- 1, 671.3 207. 6 1, 878.9 
1940.02. _-__-... 1, 326. 6 130. 5 1, 457.1 || 1945_--._--.---_-- 1, 772.7 183. 0 1, 955. 7 
1941.00 1, 485.8 108. 8 1, 594.6 |} 1946_...--..-.-_-- 1, 792. 8 153.1 1, 945.9 
19420 1, 449. 9 116. 9 1, 566.8 || 1947_-...--.-.-.-- 1, 989. 8 164. 5 2, 154.3 
1943_.....-.----. 1, 521.4 150.0 1, 671.4 }] 19482... -..--__- 2, 108. 4 134. 9 2, 243. 3 

1 Subject to revision. 

: Total exports and shipments to noncontiguous Territories declined 
from 164.5 million barrels in 1947 to 135 million in 1948. Exports 
of crude oil decreased 6.5 million barrels or 14 percent and exports of 
refined products 23.0 million barrels or 20 percent during the year. 

_ Exports of refined products were restricted in the early part of 1948 
during the period of domestic shortage and were later affected by in- 
creases in outside world supply and problems of monetary exchange. 
A net export of about 5 million barrels in 1947 changed to a net import 
of about 53 million in 1948. | 

Domestic demand in continental United States rose from 1,989.8. 
million barrels in 1947 to a record level of 2,108.4 million in 1948, 
exceeding 2 billion barrels for the first time. Compared with 1947, 
domestic demand increased 6 percent in 1948—including gains of 9 per- 
cent in motor-fuel demand, 14 percent in distillate fuel-oil demand, 
9 percent in kerosine demand, and 3 percent in the demand for mis- 
cellaneous products and a 4-percent decline in the demand for residual 
fuel oil. The increase in domestic demand in 1948 was considerably 
less than had been expected and resulted in an excess of supply in the 
latter half of the year.
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Stocks of all oils increased 106.5 million barrels in 1948—including 
gains of 25.6 million in crude stocks, 1.3 million in natural-gasoline 
stocks, and 79.6 million barrels in stocks of refined products. | 

The supply of all oils in 1948 totaled 2,349.8 million barrels, a total 
increase of 9 percent on a daily average basis compared with 1947. 
Production of crude oil set a new record of 2,016.3 million barrels, 
or 5,509,000 barrels daily—a gain of 8 percent compared with 1947. 
The production of light oils from natural gas, including a small amount 
of motor benzol, amounted to 145.8 million barrels in 1948, a daily 

: average increase of 9 percent. The total imports of all oils rose from 
159.4 million barrels in 1947 to 187.7 million in 1948—a daily average 
gain of 18 percent, including an increase of 32 percent in imports of 
crude oil and a decline of 5 percent in imports of refined oils. 

Salient statistics of crude petroleum, refined products, and natural gasoline in the 
, United States, 1944-48 : | : 

| 1944 1945 1946. | 1947 | 19481. 

Crude petroleum: - po ee 
Domestic production_thousands of barrels 2__| 1, 677, 904 | 1, 713, 655 | 1,733,939 | 1,856,987 | 2, 016, 282 
World production..._.-....--------..-do.--_| 2, 592, 514 | 2, 594,959 | 2,745, 667 | 3,021,668 | 3, 425, 283 
United States proportion of world production, a . . 

: ~ percent _ 65 66 63 61 59 | 
Imports 3__...---.--.thousands of barrels?__} 44,805 | — 74,337 86, 066 97,532 |. 129,093 
Exports 4._--.---.------..------------do_...| 34, 238 32, 998 42,436 | 46, 355 39, 840 
Stocks, end of year: . 

Gasoline-bearing crude_-._------..do.___| 220,663 | 218,763 | 224,473 | 224,929 | 246, 199 
. California heavy crude._.....--.-.do___- 6, 107 4, 496 5, 703 5,725 | . 10,055 

Runs to stills. .....------------.------G0____| 1, 665, 684 | 1, 719, 534 | 1, 730,197 | 1,852,246 | 2,030, 670 

Total value of. domestic production at wells, . 
thousands of dollars__| 2,032,960 | 2,094,250 | 2, 442, 550 | 3,577,890 |55, 196, 034 

Average price per barrel at wells._-_._...---- $1. 21 $1. 22 $1. 41 $1. 93 _ $2. 58 
Total producing oil wells in the United 

States, Dec. 31-....-----------------------}, 412,220 | 415,750 | 421,460 | 426, 280 (8) 
Total oil wells completed in the United 

States during year_..._......----.-----..---| 18, 029 14, 297 15,851 | ~ 17,999 22, 585 
Refined products: 

Imports 7___.--.--.-.thousands of barrels ?__ 47, 506 39,282 | 51,610 61,857 |. ° 58,616 

Exports ?__-..-------------------------do._..| 173,378 | 149,985 | 110,687 | - 118, 122 95, 114 
Stocks, end of year_-_-.._------------.-d0__..| 245, 868 235, 998 271,937 | ® 265, 850 345, 469 . 

Output of motor fuel__...._.-------...do__..| 739,340 | 798, 194 776, 583 839, 998 921, 902 

Yield of gasoline.....-.__----------percent_- 39. 4 40.9 39. 6 («40.2 40.3 

Completed refineries, end of year-..--------- 413 393 399 390 375 

Daily crude oil capacity of refineries, 2 
thousands of barrels 2_. 5, 301 5, 316 5, 569 6, 034 6, 439 

Average dealers’ net price (excluding tax) of 
gasoline in 50 United States cities, 

cents per gallon °__ 10. 49 10. 33 10. 40 12. 33 14, 55 
Natural gasoline: 

Production..__.......thousands of barrels ?_.| 100, 046 112, 004 115, 739 132, 173 145, 479 

Stocks, end of year.....---------------d0_.-. 4,451 4,322 4, 981 4, 296 5, 579 

ee gS SS 
Le 

1 Subject to revision. 
2 42 gallons per barrel. 
3 Bureau of Mines. 
4 Bureau of Mines, 1944-46; U. S. Department of Commerce, 1947-48. Exports include shipments to 

noncontiguous Territories. 
5’ Estimated. 
6 Figure not available. . 
7U. 8. Department of Commerce. Exports include shipments to noncontiguous Territories. 
8 Figure on new basis and comparable with succeeding years. Figure for 1947 on old basis and comparable 

with preceding years—267,103,000 barrels. 
® American Petroleum Institute.



‘Supply and demand of all oils in the United States ‘in 1947-48, by months | ee : 2 

. [Thousands of barrels] __ a . Oo a : : 

: : 1947 ee SO , 

| ae ota 
J ary F ebru- March |- April | May | June | July | August Ser October | N for Decem Total | 

New Supply: | oe . | 
Domestic production: 

Crude petroleum-..-.-----------.-] 144,828 | 134,696 | 152,178 | 149,410 | 156,055 | 153,058 | 159,366 | 160, 448 | 157, 665 |. 165,032 | 158, 701 | 165, 555 |1, 856, 987: | 1, 733, 939 
Natural gasoline.....-.--..-...-...] 10, 645 9,934 | 11,026 | 10,667 | 10,339] 10,451 10,966 | 11,201 | 11,067 | 11,682; 11,893 | 12,302 | 132,173 115, 739 5 
Benzol_.--..-------..-..-.---- 80 80 80 50 50 50 50 50 50 50 50; #50 690 2, 070 va 

I Total production. -.-~--.--.----.| 155, 548 | 144,710 | 163, 284 | 160,127 | 166, 444 | 168,559 | 170,382 | 171,699 | 168,782 | 176,764 | 170, 644 | 177, 907 |1, 989, 850 | 1,851, 748 Ss | 
mports: 

Crude petroleum !_____-__.-......_| 7, 768 8, 444 9, 263 7, 276 8, 703 7, 628 7, 294 8, 242 8, 658 7, 761 7,688 | 8,812 97, 532 86, 066 ey 
Refined products 2.................| 6, 207 5, 596 6, 146 5, 913 5, 625 3, 711 4, 624 3, 825 3,902.| 4, 563 5, 619 6, 126 61, 857 61,610 @™ 

Total new supply__--..---------.| 169, 518 | 158,750 | 178,693 | 178,316 | 180,772 | 174,898 | 182,300 | 183, 766 | 181,342 | 189,088 | 183,951 | 192,845 |2, 149, 239 |.1, 989, 424 bd 
Ohange in stocks_....---.---.-.--.--.._|—18, 958 |—10, 579 | —1, 289 | +2, 036 +7, 800 | +5, 557 | +3, 223 |-++-10, 772 | +2, 665 +920 +I, 838 —14, 026 | —65, 041 -+-43, 515 Bt 

Demand: 7 af ov . 
Total demand. ~ ono n+------+--------~-.| 183, 476 | 169,329 | 179, 982 | 171,280 | 172,972 | 169,341 | 179,077 | 172,994 | 178,677 | 188,168 | 182,113 | 206,871 }2, 154, 280 | 1, 945, 909 @ 

xports: _ . 
Crude petroleum... _-...-..-.-__._ 2, 481 2, 585 3, 257 3, 999 4, 789 3, 758 5, 184 4,139 4, 087 3, 712 3,844 | 4,520 46, 355 42, 436 © 
Refined products..-------.---.---.| 7,558 | 10,964 | 10,753 | 11, 248 9,523 | 10,810 | 11,606} 10,352 9,787 | 10,181 8, 337 7,003 | 118,122 110, 687 A | 

Domestic demand: . bt 
Motor fuel.-.-----------.-------...| 57,114 | 50,602 | 60,005 | 63,325 | 70,862] 71,201 73,438 | 72,086 | 71,399 | 73,331 | 64,146] 67,506 | 795,015 735,417 © 
Kerosine._...-.--.-------.---..-.-.| 12,325 10, 533 10, 079 8, 082 6, 068 6, 910 5, 348 5, 447 6, 580 8, 163 11,070 | 12,914 | 102,519 89,088 
Distillate fuel oil___---.--._-....-..] 35,298 | 31,687 | 29,279 21, 321 19,262 | 16,977} 16,355 16, 093 19,414 | 23,106 | 28,997 | 40,484 | 298, 273 242,894 © 
Residual fuel oi]_-----.---.-----...] 48,299 | 48,308 | 45,852] 42,140 40,057 |} 38,188 | 40,412 | 39,864 | 40,678 | 48,995 | 43,532) 652,185 518, 510 480, 029 
Lubricating oi]_-..----.-.--.-_____ 2, 879 2, 684 2,929 | — 3,066 3, 104 2, 873 3, 003 3, 051 3, 219 3, 437 2,911 3, 325 36, 481 34, 891 
Miscellaneous..-.----------..----..] 17,522 | 16,966 | 17,828 | 18,099 | 19,307 | 19,624] 23,731] 21,962] 23,513 | 22,243 19,276 | 18,934 | 239, 005 210, 467 

Total domestic demand__.--_..-.| 173, 437 | 155, 780 | 165,972 | 156,033 | 158,660 | 154, 773 162, 287 | 158, 503 | 164,803 | 174,275 | 169,932 | 195,348 |1, 989, 803 | 1, 792, 786 | 

Stocks: 
Gasoline-bearing crude__.__.-..---.-.._] 228, 848 | 225,121 | 228,981 | 235, 710 237,768 | 237,278 | 230,974 | 228,523 | 225, 258 | 226, 666 | 225, 462 | 224,929 | 224,929 | 224 473 
Heavy crude petroleum in California._| 5, 584 5, 790 5, 999 5, 953 5, 825 5, 429 5, 208 5, 320 5, 194 5, 275 5, 623 5, 725 5, 725 5, 703 
Natural gasoline.........--...------___ 4, 794 5, 010 5, 265 5, 604 5, 566 5, 452 5, 269 5, 017 4, 456 4, 221 4,266 | | 4,296 4,296 | 4,981 
Refined products-_..---.---.----.-.-.-_} 258, 910 | 246, 636 | 241, 023 236, 037 | 241,945 | 248, 502 | 258, 433 | 271,796 | 278,413 | 278,079 | 280, 728 | 267,103 | 267,103 271, 937 

Total stocks. ..-.-.-.-_------~..--.-..] 493, 186 | 482, 557 | 481, 268 483, 304 | 491, 104 496, 661 | 499, 884 | 510,656 | 513,321 | 514, 241 | 516,079 | 502,053 | 602,053 507, 094



1948 3 
$$ eee | OAT 

8 Janu- | Febru- ys } | |Septem- Novem-| Decem- (total) &o ary ary March | April May June July | August ber October ber ber Total 

, New supply: ° 
Domestic production: 

Crude petroleum___.._._.-_--..-.-_| 163, 781 | 155, 224 | 167,693 | 164,509 | 170,574 | 166,330 | 171,196 | 172,886 | 163,037 | 174, 581 | 170, 242 | 176,329 |2, 016, 282 | 1,856,987 ‘J 
Natural gasoline. ---.-...----..----| | 11,997 | 11,344} 12,268 | 11,676 | 12,044] 11,522 | 11,843 | 12,129} 11,515] 12,805| 12,888] 18,448 | 145,479 132,173 & 
Benzol_._-...---.------------------ 50 28 28 28 28 28 28 28 28 28 28 28 358 690 = 

Ce re | a rreenniree | meee meme | acne ene eeree | ener | eee fern fe genes | Srnec | enerennerernnneeenes | eveeneirennetreerase | seeneeeremtenertrene mee | epee | reece 

Im Total production....._._.__._.-.-| 175, 828 | 166, 596 | 179,889 | 176,213 | 182,646 | 177,880 | 183,067 | 185,043 | 174,580 | 187,414 | 183,158 | 189,805 |2, 162,119 | 1,989, 850 S 
ports: 
Crude petroleum !_.........-....__| 8, 427 8, 354 8, 682 9,757 | 10,293 9,749 | 11,478 | 10,883 | 11,428 | 12,572 | 12,923 | 14,547 | 129,093 97, 532 ey 
Refined products 3._-......--..-_._ 5, 479 6, 288 5, 966 5, 048: 4, 519 4,011 4, 425 4, 597 4, 402 3, 876 4,555 | 65,450 58, 616 61, 857 iB 

Total new supply....-....--.--__| 189, 734 | 181, 238 | 194, 537 | 191,018 | 197,458 | 191,640 | 198,970 | 200, 523 | 190, 410 | 203, 862 | 200, 636 | 209, 802 |2, 349, 828 | 2, 149, 239 
Change in stocks_....-...---...-.-..-..|—10, 029 —575 | +1, 275 | +8, 068 |-+13, 722 |+4-10,358 |+-14, 040 |+-14, 935 |-+-15, 290 |+-19, 636 |-+-15,376 | +4, 406 |-+-106, 502 — 65, 041 B 

Demand: oO 
Zotal demand - ------------------------} 199, 763 | 181,813 | 193, 262 | 182,950 | 183, 736 | 181, 282 | 184,930 | 185, 588 | 175,120 | 184, 226 | 185, 260 | 205,396 |2, 243, 326 | 2, 154, 280 - 
xports: 

Crude petroleum...........-...____ 2, 992 2, 626 3, 188 3, 538 3, 362 3, 419 3, 661 4,078 8, 362 3, 404 3, 192 3, 068 39, 840 46, 355 Es 
Refined products..-....----.--..-.| 6, 633 5, 646 7, 052 8, 748 9, 209 8,935 | 10, 270 8, 936 7, 873 7, 501 6, 632 7, 679 95, 114 118, 122 bg 

Domestic demand: - S 
Motor fuel-_..---.-----..-----------| 61,308 | 56,487 | 68,171 | 72,183 | 77,186 | 78,044] 81,428] 80,348 | 76,159} 75,164 | 72,560 | 72,162] 871,200 795,015 Ey 
Kerosine_.-...--..-------.---.---.-_|_ 16,198 | 12,608 | 10,884 7, 174 6, 508 6, 351 6, 561 6, 193 6, 365 9, 411 10,928 | 12,384; 112,165 102, 519 
Distillate fuel oil_.._..-.---..--...| 42,056 | 38,648 | 33,779 | 25,498 | 22,809] 20,896} 18,305 | 20,210] 20,364 25,595 | 30,645] 41,243 | 340,048 298, 273 g 
Residual fuel oil...---.-_--_.-.._| 48,853 | 45,565 | 47,808 | 42,831} 39,819 | 38,987] 38,255 | 38,400] 35,026] 38,807] 39,108 | 47,300] 500, 759 518, 510 
Lubricating oi]_....-.-...-.-..____- 3, 056 3, 044 3, 231 3, 096 2, 956 3, 007 2, 803 2, 957 2, 843 3,178 3, 229 2, 985 36, 385 36, 481 ry 
Miscellaneous___..-_........----.--| 18, 667 | 17,189 19, 199 19, 282 | 21,887 | 21, 643 23,647 | 24,466 | 23,128] 21,166 18,966 | 18,575 | 247,815 239, 005 bd 

Total domestic demand_-.._.___-| 190, 188 | 173, 541 | 183,072 | 170, 664 | 171,165 | 168,928 | 170,999 | 172, 574 | 163,885 | 173,321 | 175,436 | 194, 649 |2, 108,372 | 1, 989, 803 S | 

Stocks: q 
Gasoline-bearing crude__._._-.__...-___| 223, 430 | 224,880 | 227,408 | 227,278 | 223,820 | 223,481 | 223,124 | 224,211 | 228,401 | 234,615 | 240,083 | 246, 199 246, 199 224, 929 KJ 
Heavy crude petroleum in California. . 6, 412 6, 539 6, 756 7, 228 7, 498 7, 931 7, 831 7, 743 8, 901 9, 357 9, 983 10, 055 10, 055 5,725 | 
Natural gasoline.......-..-..---...-...| 4,323 4, 673 4, 806 5, 305 5, 622 6, 077 6, 176 6, 308 6, 287 6, 178 5, 857 5, 579 5, 579 4, 296 
Refined products. ..--...-----_.--_--._| 256, 506 | 254,104 | 252, 501 | 259,728 | 276,321 | 286,130 | 300, 528 | 314,332 | 324,295 | 337,375 | 346,973 | 345,469 | 345,469 | 4 265, 850 

Total stocks. .--..-_--------..--.-__| 490, 771 | 490,196 | 491,471 | 499, 539 | 513, 261 523, 619 | 537,659 | 552, 594 | 567, 884 | 587, 520 | 602,896 | 607,302 | 607,302 500, 800 

1 Bureau of Mines. 3 Subject to revision. 
2U.8S. Department of Commerce. £ New basis, excluding distributors’ stocks in California. oS 

a)
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In considering the general relation between supply and demand in 
_ 1948, the increase of 106.5 million barrels in total stocks represented 
an excess supply of about 4.5 percent over actual requirements. 
While part of this gain in stocks can be considered a normal increase | 

. incident to the larger demand, a very substantial part of the in- 
crement represented excess stocks that would require subsequent 
readjustments in supply to return to a normal seasonal balance. As 
originally estimated, the same supply in 1949 would have met most 
of the expected gain in demand, but actually the indications for 1949 
indicate an increase considerably less than 4.5 percent in total demand 
and consequently will result in a substantial reduction in total new 
supply below the record levels of 1948. 

In the following sections of this general review, the position of the 
major products is discussed, and the trends of demand in 1948 are 
indicated by quarters. A brief review of the four major products— 
motor fuel, residual fuel oil, distillate fuel oil, and kerosine—will 
indicate the principal changes in demand and stocks of refined prod- 
ucts that occurred in 1948. These four products represented almost 
85 percent of the total demand for all oils in 1948. | | 

The record demand for motor fuel in 1948 amounted to 908.6 
million barrels, including exports of 37.4 million and a domestic 
demand of 871.2 million barrels. Compared with 1947, total demand 
increased 66.1 million barrels, including a decline of 10.1 million in 
exports and a gain of 76.2 million in domestic demand or 9 percent on 

| a daily average basis. Stocks of finished gasoline increased 12.3 
| - million barrels in 1948 with a gain of 15.1 million in areas east of 

California and a decline of 2.8 million in the California district. 
| According to the Public Roads Administration, the highway demand 

for motor fuel amounted to 725.3 million barrels in 1948 or 8 percent 
greater than in 1947. This highway demand represented 83.3 percent 
of total domestic demand, as computed by the Bureau of Mines, in 
1948 compared with 84.5 percent in 1947—the relative decline being 

| due primarily to the gain of about 15 million barrels in the domestic 
demand and for aviation gasoline in 1948. . 

The total demand for residual fuel oil in 1948 amounted to 513.3 
million barrels, including exports of 12.5 million and a domestic 
demand of 500.8 million barrels. Compared with 1947, total demand 
decreased 15.8 million barrels, including a gain of 1.9 million in 
exports and a decline of 17.7 million in domestic demand or a loss of 4 
percent on a daily average basis. Stocks of residual fuel oil increased 
29.8 million barrels in 1948, with a gain of 13.5 million barrels in 
areas east of California and an increase of 16.3 million in the California 
district. Current reports available indicate a decline in railroad 
consumption of 7.0 million barrels in 1948, a decline in the bunkering 
of ships in the foreign trade of 8.1 million barrels, and a decline in the 
consumption by public-utility electric plants of 3.3 million barrels. 

The record demand for distillate fuel oil in 1948 amounted to 361.9 
million barrels, including exports of 21.8 million and a domestic 
demand of 340.1 million barrels. Compared with 1947, total demand 
increased 33.7 million barrels, including a decline of 8.1 million in 
exports and a gain of 41.8 million in domestic demand or 14 percent 
on a daily average basis. Stocks of distillate fuel oil increased 24.9 
million barrels in 1948, with almost all the gain occurring in areas east
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of California, including 9.6 million in the East Coast district and 7.3 
million in the Gulf Coast districts. Part of the increase in stocks 
was essential restocking, but a material excess in seasonal stocks 
resulted from the mild weather at the end of the year. Current 
figures available indicate an increase in 1948 of 9.7 million barrels in 
Diesel-oil demand by railroads. | 

| The total demand for kerosine in 1948 amounted to 115.7 million 
barrels, including exports of 3.5 million and a domestic demand of 
112.2 million barrels. Compared with 1947, total demand increased 
5.9 million barrels, with a decline of 3.7 million in exports and an 
increase in domestic demand of 9.6 million or a gain of 9 percent on a 
daily average basis. Stocks of kerosine increased 6.3 million barrels 
in 1948, including an increase of 3.2 million in the Kast Coast district. 
A considerable part of the demand for kerosine is in small space- 
heating units where it competes with No. 1 distillate fuel oil. 

Excluding the four major products already reviewed, the total 
demand for all other products in 1948 amounted to 343.9 million 
barrels in 1948 compared with 344.8 million in 1947, a decline of 0.4 
percent on a daily average basis. Exports included in this group | 
declined from 69.3 million barrels in 1947 to 59.7 million in 1948, 

| including declines of 6.5 million in crude oil exports and 3.1 million 
barrels in the exports of other refined products. The domestic : 

| demand for these other products increased from 275.5 million barrels 
in 1947 to 284.2 million in 1948—a daily average gain of 3 percent. 
Of the total increase of 8.7 million barrels in 1948, the principal 
gains were 11.4 million barrels for liquefied gases, 2.8 million for 
asphalt, 1.6 million for coke, 1.4 million for other miscellaneous 
products, and 1.0 for road oil. The principal declines in domestic 
demand were 4.8 million barrels for losses (refinery shortage and 
crude losses) and 4.4 million for still gas. , 

Review of the trends of 1948 by quarters will clarify the most im- 
portant changes in supply and demand during the year. 

The first quarter of 1948 was characterized by cold weather, heavy 
demands for heating oils, local shortages of distillate fuel oil and kero- 
sine, emergency transportation arrangements, and restrictions in 
export licenses for the products in critical supply. The situation was 
particularly acute in the East Coast States, where products are 
moved by boat and where the stocks of distillate fuel oil had declined 
sharply in 1947 in the refinery district serving this area. Crude runs 
to stills were maintained at a high level, the yield of gasoline from 
crude oil was reduced, and yields of distillate fuel oil and kerosine 
were raised to a maximum. Compared with 1947, the total demand 
for all oils in 1948 increased almost 7 percent on a daily average 
basis, total exports declined 26 percent, and domestic demand was 
9 percent greater. Increases in domestic demand by product showed 
gains of 19 percent for kerosine, 18 percent for distillate fuel oil, almost 
10 percent for motor fuel, and about 5 percent for all other products. 

In the second quarter of 1948, crude runs were at record levels, 
averaging 5,614,000 barrels daily in the effort to meet demand and 
to replenish heating-oil stocks that has been reduced to minimum 
levels at the end of March. A total of 33.6 million barrels was added 
to stocks of refined oils during the quarter. Compared with the
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second quarter of 1947, total demand gained almost 7 percent, ex- : 

| ports decreased about 16 percent, and domestic demand gained 
about 9 percent. Increases in domestic demand by products in- 

cluded 20 percent for distillate fuel oil, 11 percent for motor fuel, 

3 percent for kerosine, 1 percent for residual fuel oil, and 9 percent 

for other products. Early restocking of light heating oils by distrib- 
utors and consumers was indicated. 

A slowing in the upward trends of demand was evident in the third 
quarter of 1948. Total demand, compared with the third quarter 
of 1947, increased less than 3 percent, total exports were about 15 

percent lower, and domestic demand gained less than 5 percent. 
Domestic demand by products showed gains of over 13 percent for 
distillate fuel oil, 10 percent for gasoline and kerosine, and 2 per- 

- cent for miscellaneous products, while the domestic demand for resid- 
ual fuel oil was almost 8 percent less. Total crude runs to stills 
averaged 5,544,000 barrels daily and were reduced _ by a strike that 
lasted through September and part of October in California. Total 
stocks of refined products increased 38.2 million barrels in the third 
quarter. , | 

A combination of abnormally warm weather, earlier seasonal stock- 
ing of heating oils by distributors and consumers, and a sharp drop 
in the demand for residual fuel oils resulted in an unexpectedly small 
demand in the fourth quarter of 1948. Compared with the same | 
period in 1947, total demand declined 0.4 percent, exports were re- 
duced over 16 percent, and domestic demand gained only 0.7 percent. 
Although the domestic demand for motor fuel gained over 7 percent, 
the increase for distillate fuel oil was only 5 percent and for kerosine 
2 percent, while the domestic demand for residual fuel oil declined 
over 10 percent and the demand for miscellaneous oils was reduced 
about 3 percent. In spite of the relative decline in demand, crude 
runs to stills reached an all-time record of 5,662,000 barrels daily in 

the fourth quarter; and stocks of refined oils, instead of declining, 
increased 21.2 million barrels during the quarter. 

With a total increase of almost 80 million barrels in refined stocks 

during 1948 and continuation of an abnormally mild winter, supply 
greatly exceeded demand in the first quarter of 1949. Compared with 

the first quarter of 1948, total demand was down 1.4 percent, exports 
gained about 13 percent, and domestic demand was 2 percent less. 

The domestic demand for motor fuel was 5.5 percent higher, but dis- 

tillate fuel oil. and residual fuel oil demands were about 4 percent less. 
The demand for kerosine declined 15 percent and for other miscel- 
laneous products dropped 10 percent. As a result of the low demand 

for heating oils combined with excessive inventories, yields of gasoline 
were much above normal, and fuel-oil yields were reduced to a 
minimum. 

Demand in Noncontiguous Territories—In order to compute do- 

mestic demand in continental United States, the shipments from the 

United States to the Territories are included in exports, and any im- 

ports from foreign countries to the Territories are deleted from total 
imports. The major part of such shipments from the United States 
goes to Hawaii, Alaska, and Puerto Rico, and Puerto Rico is normally 
the chief Territorial importer of foreign oils. 

The accompanying table has been prepared to show shipments to
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| the Territories from the United States and the foreign imports re- 
ceived by them. No crude oil is involved in these movements. The 
receipts of products from the United States plus the imports indicate 
the total supply available in the Territories and, minus some minor 
reexports, indicate their total demand. 

Imports and exports of crude petroleum and petroleum products 

| (Thousands of barrels] . 
SSS SSS SS ssf sss SST si SS rs SSS Ss ScD 

. | Imports 

| 1947 1948 
Product 1 SS Ps Pane nee Renn Sennen 

Conti- |. Conti- 
Noncon- Noncon- 

nental tiguous | Total nental tiguous | Total — 
States | Territories States Territories 

Gasoline..._..___.._----------------- 358 21 379 302 125] 427 
Kerosine____.--.---------------------_|---.-.----]------------ |e 135 12 * 147 
Distillate fuel oi]_.-....-___.--_________ 4,175 135 4, 310 2, 546 5 2, 551 i 
Residual fuel oil_._---------..-.--.| 54) 244 2,547 | 56,791 | 53, 161 2,363 | 5, 524 
Lubricating oil_.-......------- ee 38 {----.--_-_- 38 101 |~----2- eee 101 
Wax......__..._---------- so-so selene 4] TT} 27 |. 27 
Coke____..-_------_----------_-_-------|----------]------------|---..----_|---------_ |e | 
Asphalt__._..._.._.-..-.----.----[ 1, 159 5 | 1,164) 1,362 25 1, 387 
Other unfinished oils__--..-....._-__. 1,879 |---------_-- 1, 879 982 ~--------.-- 982 

| Total.___......_.....-----------| 61,857]. 2,708 | 64,565 | 58, 616 2,530 | 61,146 
Crude petroleum ?_____---------------| 97, 582 |....-...__._| 97,582 | 129,093 |___._.__.__| 129, 093 

———oooaeaeaouoQQuQOQOQuQuQuQQuQQQuuq—uquuquqmmeee ee. eee eeeeeoEeeeeeeeeEoENNeNeeee 

. . Exports . . 

| 1947 1948 i 
Product ! ————_—_ | OS™ 

. . Noncon- Noncon- 
Foreign tiguous - Total Foreign | tiguous Total 

Territories Territories 

Motor fuel......._-...--.--.--.------] 42, 472 4,977 | 47,449 | 32, 601 4,809 | 37,410 
Kerosine__....-_---.----------.__-.-._| . 6, 689 563 7, 252 2, 929 | 606 3, 535 
Distillate fuel oil_.......--_-....._-___| 25, 844 4, 033 29, 877 18, 760 3, 048 21, 808 
Residual fuel oil.._--.----.--.-----..-| 8,082 2,541 | 10,623 | 8,998 3,541 | 12,539 
Lubricating oiJ__..-.___........-._._._] 14, 055 207 14, 262 12, 848 142 12, 990 
Wax...--- ee 1,107 |_----- Le 1, 107 994 |. 994 
Coke__._..-__---....-..-.-----------} 2,088 14} 2102] 2,506 15 2, 521 
Asphalt... 3, 056 206 3, 262 1, 484 134 1, 618 
Miscellaneous..--.....-.-._-------.__- 2, 161 27 2, 188 1, 684 15 1, 699 

Total......._._-.-.-------------| 105, 554 12,568 | 118,122] 82,804 12,310 | 95,114 
Crude petroleum !___-_-.------.------] 46,355 |__-----_____] - 46,355 39, 840 |_----- 39, 840 

RR a SSS Ss DSSS lies SS ssh ~ 

1 United States Department of Commerce: 1947 final data; 1948 preliminary data. 
2 Bureau of Mines data. 

The figures for 1948 indicate that shipments to the Territories from 
the United States totaled 12,310,000 barrels and that total direct im- 
ports from foreign countries were 2,530,000 barrels, making a total 
new supply of 14,840,000 barrels. Reexports to foreign countries 
amounted to 234,000 barrels (see table of exports, by countries of 
destination, in the next to the last section of this chapter). There 
is indicated a total set demand for oil products in the noncontiguous 
Territories of about 14.6 million barrels in 1948 compared with 15.1 
million barrels in 1947. If these figures are added to the domestic



| PETROLEUM AND PETROLEUM PRODUCTS 911 

demand figures for continental United States, the sum will show the 
total domestic demand within the political boundaries of the United 

tates. , 
World Oil Supply.—World production of crude petroleum in 1948 

again exceeded all previous records, increasing from 3,022 million | 
barrels in 1947 to 3,425 million in 1948. The total increase of 403 | 

- - ynillion barrels represents a gain of 159 million for the United States | 
and 244 million for the rest of the world, including gains of 55 million 
for Venezuela, 53 million for Saudi Arabia, 35 million for Iran, 31 
million for Russia, 30 million for Kuwait, and 24 million for Indonesia. _ 
The United States produced 61 percent of the world total in 1947 and | 
59 percent in 1948. | | 

According to Bureau of Mines data for 1948, exports of all oils from 
continental United States totaled 135 million barrels and imports 
about 188 million, resulting in a net import of about 53 million bar- 
rels in 1948. As total stocks of all oils increased almost 107 million 
barrels in 1948, the production of all oils (including crude oil and 
liquid products from natural gas) exceeded domestic demand in 
continental United States by about 54 million barrels. 

RESERVES | 

The Committee on Petroleum Reserves, American Petroleum In- 
stitute, estimated proved reserves of crude oil in the United States on 
December 31, 1948, at 23,280 million barrels, compared with 21,488 
million on December 31, 1947. These estimates refer solely to proved 
or blocked-out reserves, including only oil recoverable under existing 
economic and operating conditions. | 

The increase in total net crude reserves in 1948 was 1,792 million 
barrels. In arriving at this net figure, the total of estimated new 
reserves added in 1948 was 3,795 million barrels—including an up- 
ward revision of 3,399 million of reserves due to extensions and re- 
visions during 1948 and an estimate of 396 million for new reserves 

- discovered in new fields or in new pools in old fields during 1948. 
From this estimate of total reserves added in 1948 was deducted an 
estimated production of 2,002 million barrels of crude oil during 1948 
to determine the net gain in total reserves. | 

The principal changes in net crude reserves in 1948 were gains of 
707 million barrels for Texas, 469 million for California, 297 million 
for Oklahoma, 111 million for Kansas, 78 million for Louisiana, 61 | 
million for Mississippi, 38 million for Illinois, 37 million for Wyoming, 
and 22 million for New Mexico. The principal declines were 16 
million barrels for Colorado and 13 million for Pennsylvania. 

As of December 31, 1948, Texas had 54 percent of the total esti- 
mated reserves, California 16 percent, Louisiana 8 percent, and 
Oklahoma 5 percent—83 percent of the total for the four States 
combined. | 

The total proved reserves of natural-gas liquids, not mcluded in 
the crude-oil reserves, were 3,541 million barrels on December 31, 
1948. This figure, combined with the crude-oil reserves, made a 
proved reserve for all liquid hydrocarbons of 26,821 million barrels 
on December 31, 1948.
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| Estimates of proved oil reserves in the United States on December 31, 1942-48, 
by States ! | 

{Millions of barrels] a a | 
TSS SS SSE Sy SSNS 

State 1942 | 1943 | 1944 | 1945 | 19452 | 1946 | 1947 | 1948 , 

Eastern States: | ae Illinois. ....-....----------------|  307| 205| 321| 350] 350] 351] 355] 393 - Indiana...------.----------.---.| 82 31 31 41 41 44 46 49 Kentucky._--------------------- 35 35 41 57 57 59; 65] ~ 59 Michigan......-...--.-.---.-.| 64 55 65 64} 64 69 70| 69 New York.....-.-.---..---..| 54 90] 86 si si| 76 | 67 Ohio... TT} 33 32 30 30 29 29 29 Pennsylvania........-----------| 183] 137] 193] 110} 110 98] 123] 110 West Virginia..-------777-7] 47 44 41 39] 39 36 36. 37 
Total____..--------------------| 727 720 740 772 772 762 795 | 818 

Central and Southern States: 2 en ee en ee ee ee ee Arkansas..._..-.----------------| 300] 297] 293] 304] 288] 267] 297 300 Kansas_...-_-------------------| 687] 646 | 602] 542] 542] 545] 563 674  Louisiana__--222222-22-2L2---| 1,442 | 1,484 | 1,573 | 1,690} 1,550] 1,652 | 1,791! 1,869 Mississippi-..-----.----------...| 41 39] 209] °267| °257| ‘270| 304 365 
New Mexico__..-_..._----__-____ 677 654 563 512 512 544 530 552 Oklahoma___.-----L-------------|__ 969 | 909 | 970} ~=390| 3801 sos] 953] 1,250 Texas....-----------------------| 11, 546 | 11, 325 | 11,375 | 11, 470 | 10,835 | 11, 647 | 11,777 | 12, 484 
Total_....---------------------| 15, 662 | 15, 354 | 15,585 | 15,675 | 14,882 | 15,823 | 16,215 | .17, 494 

Mountain States: 
Colorado....-.-..-----..-.--.-| 39 45 89} 260} 260] 300] 382 366 
Montana... _.---..-.------ 86 108 112 108 108 104 115 119 
Wyoming_.__..- 2 371 499 582 600 600 589 679 716 

| Total.........._.-._---.-------| 496 | 652] 783| 968| 968| 993| 1,176| 1,201 
Pacific Coast States: California__..._| 3,196 | 3,337 | 3,344] 3,410 | 3,318 | 3,294 8, 295 3, 764 Other States... 2 1 1 2 2; ° 2 7 8 

Total United States.......-...| 20,083 | 20,064 | 20, 453 | 20,827 | 19,942 | 20,874 | 21, 488 | 23, 280 
eee Te SS Te SST SS SSS SSS 

1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 

. plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

2 New basis; excludes condensate. . 

CRUDE PETROLEUM | 

SUPPLY AND DEMAND | 

The total demand for crude petroleum in 1948 set another new 
record amounting to 2,119.8 million barrels, an average of 5,792,000 
barrels daily, that was 8 percent greater than in 1947. The demand 

_ for domestic crude oil rose to 1,994.8 million barrels, an average of 
5,450,000 barrels daily and an increase of 7 percent compared with 
1947. ‘The demand for foreign crude oil amounted to 125.0 million 
barrels in 1948—a daily average of over 341,000 barrels and an 
increase of 28 percent compared with 1947. 

The new supply of crude petroleum in 1948 included a record 
domestic production of 2,016.3 million barrels and imports of 129.1 
million barrels. The average production of 5,509,000 barrels daily 
represented a gain of 8 percent compared with 1947 and imports of 
353,000 barrels daily, an increase of 32 percent compared with 1947. 
Stocks of domestic crude petroleum increased by 21.5 million barrels 
during the year, and stocks of foreign crude gained 4.1 million. 

The gain of 25.6 million barrels in total crude stocks in 1948 and
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the increase in total stocks of refined products of 79.6 million barrels 
indicate that the new supply of crude oil in 1948 was almost 5 percent 
greater than the total demand for all oils. In other words, the new 
supply of crude oil in 1948 was adequate to take care of a 5-percent 
increase in total demand in 1949 with no changes in stocks. If 
demand in 1949 should increase less than 5 percent or if stocks were 
substantially reduced, a sharp decline in new requirements of crude 
would be indicated. | 

The total increase in the indicated demand for crude oil (consump- 
tion: plus export) of 165.8 million barrels in 1948 represented a gain. 
of 178.5 million in total runs to stills and a decline of 12.7 million in 
the other demands for crude, including declines of 6.5 million in 
exports, 3.0 million in transfers to fuel oil, and 3.2 million in losses 
and unaccounted-for crude oil. | 

Supply of and demand for crude petroleum in the United States, 1944-48 

| [Thousands of barrels] 

1944 1945 1946 1947 1948! 

Production....--..------------------------| 1,677, 904 | 1, 713,655 | 1,733,939 | 1,856,987 | 2, 016, 282 
Imports #__-.-.---------------------------- 44, 805 74, 337 86, 066 97, 532 129, 093 
Changes in stocks 3___-_--_--__---.--------| ~—22, 435 —3, 511 +6, 917 +478 -++25, 600 

Total supply. -----------------------| 1,745,144 | 1,791,503 | 1, 813,088 | 1, 954, 041 | _ 2, 119, 775 

Runs to stills: 
Domestic......------------------------| 1,622, 514. | 1, 645, 862 | 1, 645,845 | 1,754,987 | 1, 906, 656 
Foreign... ..----.-------------------- 43,170 73, 672 84, 352 97, 259 124, 014 . 

Exports 4...--.---------------------------- 34, 238 32, 998 42, 436 46, 355 39, 840 
Transfers to fuel oil: 

Distillate-_----------------------------| 8, 242 3, 047 3, 128 3, 268 3, 543 
Residual. -_.-------------------------- 28, 515 20, 727 23, 142 27, 091 23, 847 

Other fuel and losses-_-_-__-.---------------- 13, 465 15, 197 14, 190 25, 086 21, 875 

Total demand_----------------------| 1,745,144 | 1,791,503 | 1,813,088 | 1,954,041 | 2,119, 775 

1 Subject to revision. 
3 Bureau of Mines data. 
8 Inclusive of heavy crude in California. 
4 Bureau of Mines, 1944-46: U. S. Department of Commerce, 1947-48. 

PRODUCTION 

: GENERAL 

Production of crude petroleum in the United States set a new record 
of 2,016.3 million barrels in 1948. Crude production first reached the 
1-billion-barrel mark in 1929, and 1948 is the first year in which it has 
amounted to 2 billion barrels or more. 

The increase of 159.3 million barrels in crude production in 1948 
compared with 1947 represented gains in every important producing 
State except Illinois, Pennsylvania, Kentucky, and New York. The 
principal gains were 83.1 million barrels for Texas, 21.1 million for 
Louisiana, 13.0 million for Oklahoma, 10.9 million for Mississippi, 
9.2 million for Wyoming, 7.0 million for New Mexico, and 5.7 million 
barrels for Kansas. The chief declines were 1.8 million barrels for 
Illinois, 0.8 million for Kentucky, and minor decreases in New York 
and Pennsylvania.
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There were 13 States that produced over 10 million barrels in 1948. 
Six States produced 87.0 percent of the total crude output in 1948 
compared with 87.6 percent in 1947 and 88.0 percent in 1946. Texas 
ranked first with 45 percent of the total in 1948, California second with 
17 percent, Louisiana third with 9 percent, Oklahoma fourth with 
nearly 8 percent, Kansas fifth with over 5 percent, and Illinois sixth | 
with 3 percent. | 

The next seven States in importance produced a total of 225.8 mil- 
lion barrels in 1948 or 11.2 percent of the total production compared 

. with 10.5 percent in 1947 and 9.8 percent in 1946. Mississippi, Wy- 
oming, New Mexico, Arkansas, Colorado, and Michigan increased 
their production, while production in Pennsylvania was static. , 

The production of all other States has been comparatively un- 
changed and represents a relative decline from 1.8 percent of the total 
production in 1948, 1.9 percent in 1947, and 2.2 percent in 1946. 

' Petroleum produced in the United States, 1944-48, and total, 1859-1948, by 
States! — 

te — [Thousands of barrels} | 

1859-1948 
| 1944 1945 1946 1947 1948 2 (total) 

Production: 7 , | 
~~ Alabama_._.._-___-_------------------ 43 181 380 396 466 1, 466 

‘Arkansas..---.---_--..--.-----._--.-| 20,418 | 28,613 | 28,375 | 29,948 | 31,675 | _ 735, 001 
California....._..-------..----..----| 311,793 } 326,482 | 314,713 | 333,132 | 340,089 | 7, 959, 064 

- @olorado__._.-..------------.--------| 33083] 5,036 | 11,856 | 15,702 |. 16,827] ’ 99,069 
_ Florida. ..--.-----------.------------ 12 30 57 259 290 - 652 
Tilinois._------ 777) 77, 413. | 75,094 | 75,297 | 66,459 | 64, 669 | 1,379, 648 
Indiana_.._..--..--..-------.--------| 8, 118| 4/868] 6,726| 6,095] 6,710 | ” 180,064 

_ Kansas.._-...._____.-._-....--.--] 98,762} 96,415 | 97,218 | 105,132 | 110,833 |81, 916,349 
» Kentucky. ---.---.---..---_---_ 9, 621 10, 325 10, 578 9,397 8,551 | 4 232, 812 

Louisiana_.._-_-_.----_.---------.-| 129,645 | 131,051 | 143,669 | 160,128 | 181,181 | 2, 160, 948 
Michigan..___-.____.____.._.-.] 18,490 | 17,267 | 17,074 | 16,215 | 16,870 | 8 289, 903 
Mississippi___-------------------------} 16,337 | 19,062] 24,298] 34925] 45,809} 207,905. 
Montana__.__--.-.----------_ 8, 647 8, 420 8, 825 8, 742 9, 380 151, 022 
Nebraska___..---.--.------------.--.- 417 305 293 229 240 5, 5382 
New Mexico.___.-..------------------] 39,555 | 37,351] 36,814] 40,926 | 47,969 | 6 587,383 
New York__...------.---------------| 4, 697 4, 648 4,863 | 4,762 4,621 | 7 158,033 
Ohio..-___--_--_..------- ~~~. 2, 937 2, 828 2, 908 3, 108 3, 300 613, 833 
Oklahoma....------------------------| 124,616 | 139,299 | 134)794 | 141,019 | 154, 032 | 5, 918, 427 
Pennsylvania___..--..--....._.--._...| 14,118] 12,515] 12,996] 12,690 | 12.667 | 1,112,340 
Texas.....-.--------------.----------.| 746,699 | 754,710 | 760,215 | 820,210 | 903,318 |12, 147, 971 
West Virginia_____----_._-_--.--..---- 3, 070 2, 879 2, 929 2, 617 2, 687 435, 308 
Wyoming._...---------2___---___| 33,356 | 36,219 | 38,977| 44,7721 54,004 | 805, 249 
Other States §___---_---__-_- 57 57 84 124 94 1, 692 

Total__--.----__-_---_-___----__..__|1, 677, 904 |1, 713, 655 |1, 733, 939 |1, 856, 987 |2, 016, 282 37, 099, 671 
Value at wells: 

Total (thousands of dollars)_._______}2, 032, 960 |2, 094, 250 |2, 442, 550 |3, 577, 890 |5, 196, 034 148, 541, 553 
Average per barrel__-.___------__-_. $1. 21 $1. 22 $1. 41 $1. 93 $2. 58 $1. 31 

ae en ed 

1 For detailed figures by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. . 
2 Subject to revision. 
8 Oklahoma included with Kansas in 1905 and 1906. 
4 Includes Tennessee, 1883-1907. 
$ Figures represent 1925-48 production only; earlier years included under “Other States.”’ 
6 Figures represent 1924-48 production only; earlier years included under “Other States.’’ 
1 Early production in New York included with Pennsylvania. 
§ Includes Alaska, 1912-33; Arkansas, 1920; Michigan, 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 1932-48; 

New Mexico, 1913, 1919-23; Tennessee, 1916-48; Utah, 1907-11, 1920, 1924-41; Virginia, 1943-48.
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Production of crude petroleum in the United States in 1947,' by districts, States, and months c© 
[Thousands of barrels] . Oo 

LN 

District and State January | FePru- | March | April Ma June Jul August | SePtem- | October | Novem- | Decem- | mora) 1 ¥ | ary Dp y y g ber ber ber 
DISTRICT 

Pennsylvania Grade___.._-_--.---_.-____. 1, 903 1, 573 1, 775 1, 833 1, 853 1, 835 1, 928 1, 831 1, 875 1, 974 1, 722 1, 925 22, 027 Other Appalachian 2____..._______________ 894 760 882 896 895 871 940 895 926 964 877 935 10, 735 Lima, Northeastern Indiana, Michigan... 1, 335 1, 218 1, 304 1,317 1, 338 1,314 1, 416 1, 394 1, 408 1, 482 1, 378 1, 475 16, 379 Illinois, Southwestern Indiana_.._________ 6, 521 5, 776 6, 306 6, 108 6, 175 5, 845 6, 092 5, 922 5, 866 6, 104 5, 729 6, 086 72, 530 Mid-Continent: 
- North Louisiana, Arkansas, Alabama, 

Mississippi_...........-.----_-_-____ 8, 062 7, 336 8, 269 7, 971 8, 400 8,178 8, 585 8, 668 © 8, 642 9, 131 8, 980 9, 467 101, 689 . West Texas, Southeastern New Mexico.. 18, 757 17,272 | 19, 5384 19, 232 21, 056 21, 362 23, 305 24, 396 23, 857 24, 944 24, 277 25, 432 263, 424 = East Texas... ---.----- 9, 345 9, 250 9, 620 10, 070 10, 565 10, 074 10, 139 10, 036 9, 643 10, 040 9, 120 9, 210 (117,112 Oklahoma, Kansas, North Texas, etc_. 36, 570 34, 120 38, 974 38, 127 39, 265 38, 547 39, 760 39, 710 39, 382 41, 545 39, 705 | - 41, 620 467,325 Z Gulf Coast....--------- 28, 777 27, 320 32, 072 31, 183 32, 446 31, 995 32, 797 33, 056 32, 492 33, 877 32, 853 34, 145 383,013 Rocky Mountain.._-_-------- 5, 258 4, 859 5, 415 5, 480 5, 752 5, 622 5, 943 6, 083 6,117 6, 400 6, 170 6, 522 69,621 oH California 3__.---_-- ee 27, 401 25, 212 28, 027 27, 193 28, 310 27, 415 28, 461 28, 457 27, 457 28, 571 27, 890 28, 738 333,132 > 
Total 1947._.......---_-.---- ee 144, 823 134, 696 | 152,178 149, 410 156, 055 153, 058 159, 366 160, 448 157, 665 165, 032 158, 701 165, 555 | 1,856,987 | oe 

STATE ES SS SS SS LS SSS Kd Alabama. ...----222--- 31 26 32 21 37 34 35 32 32 40 36 40 396 tx} Arkansas________.-.------------ ee 2, 432 2, 214 2, 560 2, 395 2, 502 2, 420 2, 536 2, 510 2, 516 2, 615 2, 567 2, 681 29, 948 > California §__....-.--- 27, 401 25, 212 28, 027 27, 193 28, 310 27, 415 28, 461 28, 457 27, 457 28, 571 27, 890 28, 738 333, 132 bo Colorado_..--...-.-------- 1,151 1, 010 1, 148 1,151 1, 256 1, 256 1, 449 1, 491 1, 444 1, 498 1, 412 1, 436 15, 702 bd Florida__.....-.-...--.----- 7 § 20 15 21 ol 31 31 28 23 24 23 259 oO Illinois. _...-...--.----------- 5, 985 5, 302 5, 776 5, 588 5, 657 5, 346 5, 578 5, 421 -§, 376 5, 602 5, 247 5, 581 66,459 6 Indiana... .--...----__- ee 538 476 632 522 520 601 516 503 492 504 484 507 6, 095 Ht Kansas.__....-.--..------------- ee 8, 328 7, 590 8, 639 8, 610 8, 919 8, 723 9, 143 9, 140 8, 898 9, 321 8, 827 8,994 | 105,182 < Kentucky._-----------_-_-_------e ee 800 679 774 787 781 752 814 777 803 842 * 772 816 9, 397 Louisiana. .._..-..-.----_----- 12, 830 11, 747 13, 045 12, 818 13, 374 12, 945 13, 612 13, 742 13, 322 14, 124 13, 941 14, 628 160,128 Michigan.___...__.__.___.-..--.---------.| 1,322 1, 204 1, 292 1, 302 1, 326 1, 298 1, 398 1,379 1, 394 1, 469 1, 367 1, 464 16,215 © Mississippi... _......---.-----------___ 2, 720 2, 352 2, 655 2, 613 2, 829 2, 832 2, 976 3, 073 3, 082 3, 326 3, 158 3, 309 34, 925 oo Montana. .......-------_ 694 642 680 720 735 719 743 772 754 775 737 771 | . 8,742 Nebraska___.__..___------.--- 23 18 18 17 17 18 19 17 21 20 20 21 229 New Mexico____.-----_-_------ 3, 165 2, 955 38, 261 3, 201 3, 284 3, 243 |. 3, 376 3, 628 3, 592 3,773 3, 582 3, 866 40,926 — New York.__....---..-_-_---_-_--__-_ ee 419 349 384 395 400 400 424 393 402 416 359 421 4,762 Ohio___._._. 2 236 201 244 266 256 264 282 259 274 291 250 285 3, 108 Oklahoma_-_......----------- 1, 272 10, 406 11, 766 11, 432 11, 753 11, 374 12, 074 11, 884 11, 806 12, 541 11, 992 12, 719 141,019 Pennsylvania____..--------- 1,110 920 1,017 1, 069 1, 081 1, 057 1,110 1, 056 1, 072 1, 120 994 1, 084 ° 12,690 Texas._...--.---. 60, 740 58, 017 66, 524 65, 503 69, 047 68, 597 70, 846 71, 868 70, 777 73, 807 70, 840 73, 644 820, 210 West Virginia__......-.___-_----__ 227 183 220 202 211 209 218 219 229 253 208 238 2, 617 Wyoming.____.---- 3,379 3, 176 3, 552 ' 3, 576 8, 727 3, 613 3, 715 3, 787 3, 885 4, 092 3, 988 4, 282 44, 772 Other States_...---.-_------ 13 12 12 14 12 ll 10 9 9 9 6 7 4124 
Total: 1947_ 00 144, 823 134, 696 152, 178 149, 410 156, 055 153, 058 159, 366 160, 448 157, 665 165, 032 158, 701 165, 555 | 1, 856, 987 1946_..------------.-...-.---| 148, 660 132, 263 136, 869 140, 180 148, 229 146, 989 152, 541 149, 859 143, 703 148, 325 144, 659 146, 662 | 1, 733, 939 Daily average, 1947..._.____._______- 4, 672 4, 811 4, 909 4,980 5, 034 5, 102 5, 141 5, 176 5, 256 5,324 ' 5, 290 5, 340 5, 088



Production of crude petroleum in the United States in 1948,' by districts, States, and months 

a (Thousands of barrels] 

District and State January | February] March | April May June | July | August Septem- October Novem |D ber Total 

DISTRICT | | 

Pennsylvania Grade.....-------.--------| 1, 768 1, 667 1, 949 1, 887 1, 849 1, 907 1, 894 1, 885 1,840 | 1,810 1,842} 1,798 | 22,086 
Other Appalachian 3... -------- + 833 788 899 758 841 825 838 | 827 829 854 | = 820 858 9, 976 
Lima, Northeastern Indiana, Michigan. -- 1, 411 1, 314 1, 407 1, 365 1,360 1, 386 1, 416 1, 470 1, 447 1, 450 1, 453 1,516 | 16,995 Fy 
Illinois, Southwestern Indiana_....------_ 5, 767 5, 449 5, 849 5, 619 5, 922 5, 884 6, 077 6, 183 6, 013 6, 318 6, 069 6, 205 71,355 f& 
Mid-Continent: | . na 

North Louisiana, Arkansas, Alabama, rd . 
Mississippi.......----.-------.-------. 9, 570 9,357 | — 10,046 9, 816 10, 175 9, 946 10, 411 10, 456 10, 090 10, 618 10, 375 10, 558 121,418 © 

West Texas, Southeastern New Mexico... 25, 406 24, 009 26, 128 25, 930 27, 066 26, 284 27, 151 27,653 | . 27,032 28, 803 27, 881 29, 030 322,373 ik 
East Texas...---.-.--.--.-------------- 9, 091 9, 175 9, 992 9, 581 9, 578 9, 528 9,495 | 9,506 9, 471 9, 413 9,074 | 9,104 113,008 & 
Oklahoma, Kansas, North Texas, etc..- 40, 663 38, 483 41, 222 41, 423 43, 009 41, 871 42, 798 43,365 | 42,319 43, 904 42, 681 45, 240 506, 978 qc 

Gulf Coast. .-----------------------------| 33,823 | 31,924 | 34,366 | 33,391} 34,608] 33,618 | 34,7371 35,004] 34,056) 35,206] 34,729| 35,962| 411,424 
Rocky Mountain.-....------..--.-------. 6, 594 5, 983 6, 597 6, 439 6, 831 6, 615 7, 029 - 7,092 |. 6,946 7,118 6, 721 6, 626 80, 586 
California 3_._..-...-...-._.---.--._--.--- 28, 860 27, 075 29, 138 28, 300 29, 335 28, 466 29, 350 29, 445 22, 994 29, 092 28, 597 29, 437 340,089 > 

Total 1948_...__-__---_---_.-------_| 163,781 | 155,224 | 167,593 | 164,509 | 170,574 166,330 | 171,196 | 172,886 | 163,037 | 174,581 | 170,242 | 176,329 | 2,016, 282 4 
STATE SSS eee ES ESS ——SE ESE —SE=———S= —SSEUVES ' : 

Alabama. .....--..-.------.------~.------ 39 38 |- 36 : 84 - 43 41 39 41 39; . 41 37 38 | - 466 «= 
Arkansas_..-..-..--------------.-------..] 2, 588 2, 545 2, 689 2, 575 2, 632 2, 568. 2,691 | 2,691 2, 624 2, 744 2, 646 2, 687 31,675 & | 
California §_.....-.----.-...-.-.---.---..-| 28, 860 27, 075 29, 1388 28, 300 29, 335 28, 466 29, 350 29, 445 22, 994 29, 092 28, 597 29, 437 340, 089 rd 
Colorado...-----------.------------------| 1, 483 1, 274 1, 384 1, 354 1, 444 1, 412 1, 459 1, 443 1, 418 1, 471 1, 410 1, 325 16,827 & 
Florida._...-.--------------------------.- 24 23 26 28 22 24 25 24. 23 27 21 28 290 2 , 
Tilinois. ...-.---~-------.-.-.---..---.-.- 5, 335 5, 042 5, 408 §, 118 5,377 5, 336 5, 509 5, 608 5, 380 5, 641 5, 412 5, 508 64, 669 by 
Indiana... ..-.---.--------.---..--------- 434 409 443 508 547 550 570 ' 577 635 679 659 699 6, 710 
Kansas_..--.-.-.-------------------------| 8, 966 8, 811 8, 450 9, 179 9, 686 9, 400 9, 482 9, 621 9, 323 9, 593 9, 075 9,747 | 110, 833 d 
Kentucky .--.---.----..----~-----__--_.-- 728 686 781 643 |. 716 712 718 708 706 721 710 722 8, 551 
Louisiana. ..--.-.---.--.--.-------------- 4, 560 13, 821 14, 883 14,598 | . 15, 246 14, 809 15, 403 15, 616 15,064 | . 15, 524 15, 514 16, 143 181,181 
Michigan.---.---------...-----.-.--..-...| 1, 401 1, 308 1, 397 1, 354 1, 350 1, 372 1, 405 1, 458 1, 437 1, 441 1, 443 1, 504 16,870 ‘J 
Mississippi....---.--.-.------------------| 3, 526 3, 419 8, 730 3, 652 3, 817 3, 760 4,027} 4,021 3, 856 4, 069 3, 976 3,956 | 45,809 & 
Montana. ....-----~------.--.---.---.-.-- 750 678 760 748 773 805 826 832 - 799 822 788 799 9, 880 ° 
Nebraska._.--..------.------------------- 17 17 18 23 23 20 a | 20 14 20 23 24 40 9 
New Mexico..--.------.----------------. | 3, 840 3, 712 4, 026 3, 921 3, 992 3, 882 4, 054 4,109 3, 977 4, 200 4, 074 4, 232 47,969 
New York.-......---.----..-..----------. - 375 351 410 387 386 397 396 390 389 368 . 886 386 4, 621 3 
Ohio. ....----.-----~.----------- ee. oe 244 236 284 277 273 292 287 | - 294 284 275 273 281 3, 300 wh 
Oklahoma...._..-...-..---.-------...-....| 12,117 11, 613 12, 601 12, 579 12, 952 12, 713 12, 988 13, 148. 12, 876 13, 387 13, 106 13, 957 154, 032 
Pennsylvania... .....--.---------..-. ~._- 1, 021 961 1,115 1, 089 1, O71 1, 093 1, 083 1,073 | ~=—-:1, 048 1, 047 1, 046 1, 020 12, 667 
TeXaS. ..--..----~-------- ~~ ee 72, 938 69, 498 75, 349 73, 608 76, 072 74, 128 75,915 | - 76, 750 75, 221. 78, 393 76, 313 79, 138 903, 318 
West Virginia_..._..------..------.. .---.- 210 199 234 230 222 224 230 231 225 230 232 220 2, 687 
Wyoming..-__...------- ee 4,378 4, 000 4,421 4, 305 4, 582 4,370 4, 711 4, 785 4, 700 4, 788 4, 495 4, 469 54, 004 
Other States....-.-.--.----.-----.__.-- 7 8 10 9 — «-18 6 7 6 5 on: 6 9 494 

Total: 1948......-......---.--...--.| 168, 781 155, 224 | 167,593 | 164,509 | 170,574 | 166,330 | 171,196 | 172,886 | 163,037 | 174,581 | 170,242 | 176,329 | 2,016, 282 
1947...-_....-.-._....--------| 144,823 | 134,696 | 152,178 | 149,410 | 156,055 | 153,058 | 159,366 | 160,448 | 157,665 | 165,032 | 158,701 | 165,555 | 1, 856, 987 

Daily average, 1948...__...-.-_-.-.. 5, 283 5, 353 5, 406 5, 484 5, 502, 6, 644 5, 523 5, 577 5, 485 . 6, 632 5, 675 5, 688 5, 509 © 
aS a aS SSS SS SS ss sr SSS SSS i she SS SS i aa DSS 

1 Subject to revision. 2 Includes Florida, Kentucky, Tennessee, and Virginia. % American Petroleum Institute. 4 Missouri (53), Tennessee (8), and Virginia (33). “J



918 MINERALS YEARBOOK, 1948 | 

Percentage of total crude petroleum produced in the United States, 1939-48, 
; by principal States 

State 1939. | 1940 1941 1942 1943 | 1944 1945 1946 1947 1948 1 

Texas_____....._...] 38.2 36. 4 36.1 34.8 39.5 44.5 44.0] .43.8 44,2 44.8 
California....ccttt.} 17.7 16.6 16.4 17.9 18.9 18.6 19.1 18.2 17.9 16.9 

-Louisiana._....._-_.__] . 7.4 7.7 8.3 8.3 8. 2 7.7 7.7 8.3 8.6 9.0 
Oklahoma__._----__ 12.7 11.5 11.0 10. 2 8.2 "74 8.1 7.8 7.6 7.6 ‘ 
Kansas__.---_----__ 4.8 4.9 5.9 7.0 7.0 5.9 5.6 5.6 5.7 5.5 
Tllinois_....----...-} 7.5 10.9 9. 4 7.7 5.5 4.6 4.4 4.3 3.6 3.2 
Wyoming. __..-____ 1.7 1.9 2.1 2.4 2.3 2.0 2.1 2.2 2.4 2.7 
New Mexico_-___.--- 3.0 2.9 2.8 2.3 2.6 2.4 2.2 2.1 2.2 2.4 
Mississippi. -.-.-.--]--_..--- 3 1.1 2.1 1.2 1.0 1.1 1.4 1.9 2.3 
Arkansas_....-.-..__ 1.7 1.9 1.9 1.9 18) 1.8 1.7 1.6 1.6 1.6 
Colorado_._-..---_- 1 ro 2 1 .2 «2 .3 7 8 -8 
Michigan_.________. 1.8 1.5 1.2 1.6} 1.4 1.1 1.0 1.0 .9 -8 
Pennsylvania. -_._.- 1.4 1.3 1.2 1.3 1.0 8 ft 8 7 { .6 
Other States... 2.0 2.1) # £x22.4 2.4 2.2 2.0]. 2.0 2.2 1.9 |. 1.8 

‘Total__..-..-| 100.0 | 100.0 | 100.0; 100.0 | 100.0 | 100.0] 190.0] 100.0; 100.0/ 100.0 

1 Subject to revision. . 

Production of crude petroleum in leading flelds and districts in the United States, 
_ 1947-48, and total production since discovery, in thousands of barrels 

{Oil and Gas Journal] 

- : Total since Field | State - 1947 1948 discovery 1 

East Texas_...........---_.-.....| Texas__-___---2- 118, 643 111, 829 2, 586, 215 
Wilmington--......-...___...._.-_| California.......-.---..-----____ 47, 698 48, 583 417, 225 
Coalinga .__-_.---_--_.----.-.--_.|_----do__.-___-__.--_-.--..------| 30,875 | 32, 369 593, 096 
Panhandle_____..-----_----_---_.| Texas_._.-...-...-...-........_.|. 31, 448 31, 687 629, 938 
Wasson__.__-------.--.---.-----~~!.---d0_--- | 26, 121 28, 884 178, 285 
T-X-L_----------------_------..-|-----d0_----- 16, 768 24, 089 46, 920 
Hastings_._-.-.-..---------------|-----d0----._-----------.---..-.-.] 21,391 21, 648 168, 906 
Huntington Beach__._....._...__| California__..----_._--_-_--_____ 18, 318 20, 825 417, 153 
Webster__..-.--.---------.----.-.| Texas... 2-2-2 21, 112 20, 768 125, 638 
Conroe____..----+-------.----.-.-|-..-.d0_-w. 22, 018 20, 440 ‘269, 604 
Slaughter -.-.--------------------]-.---d0__ ee _| «18, 485 19, 184 129, 781 
Yates__....--.-------------.__|.---d0__--_-_--- 16, 559 18, 103 349, 874 
Ventura Avenue. -_._....._____.__| California.__...___-----_ 17, 713 17, 786 355, 654 
Hawkins_-__-.....--..---........_| Texas..._------- 17, 083 17, 621 96, 396 
Thompson _____.---.-....------__|_---_d0_---_____- 15, 673 16,958 | 180, 985 
Buena Vista_.---.--....-.-.---_-.| California___. 2... 17, 257 16, 610 364, 014 
Fullerton__.--__--------..------__] Texas.___.---------- 13, 290 16, 011 50, 733 
Midway-Sunset-_.........._......_| California___..__-__.---._____ 15, 667 15, 167 736, 026 
Bradford-Allegany 2____..._..__.__| Pennsylvania-New York-__...__- 15, 151 14, 965. 572,917 
Keystone__.--.-------....---.....| Texas__.-.---_-_-_-_-- 14, 742 14, 586 65, 601 
Rangely__---.-----....---__-.....| Colorado_____._..-.____---____ 11, 680 13, 412 36, 658 
Velma_-__-..-----_._---_______...| Oklahoma___________.-_- 8, 153 13, 225 32, 927 
Kettleman-North Dome-_-_.._._.._| Califormia___..2.......--____-___ 13, 475 12, 887: 350, 208 
Seeligson_._..---....-..-.._--.-__| Texas_..-__..------ ee 15, 027 12, 269 58, 404 
Van__..-- eee |e do__w-__e- ee 10, 446 12, 124 195, 465 | 
Goldsmith-___-.._._--.._...--_|_-_-do__---___-- 9, 076 11, 128 93, 208 
Anahuac.___-_----__.----_--------|-.---d0_--- 10, 693 10, 758 87,172 
McElroy.-..----.--..--_.------__|_---.do__--__------------- 10,489 | 10, 629 185, 544 
Trapp..--.-_.--------__-----.----| Kamnsas_.-.-___.-.---.2.--_-___- 11, 371 10, 404 105, 675 
West Edmond_--____.____..._....| Oklahoma________---____-_ 14, 936 9, 322 82, 500 
North Cowden_-.__..-_..-------_| Texas_...--..__---------- ee 8, 939 8, 978 75, 481 
Taleo. ...-.--------------_-------|-----d0______- 8, 896 8, 795 110, 647 
Oklahoma City--__----------__-.| Oklahoma___._______--__--- 9, 670 8, 543 660, 743 
Long Beach..__-._..--_------.--.] California__..._____---.---__ 8, 605 8, 268 734, 684 
Elk Basin____-___-----____--.-_...| Wyoming-Montana______________ 5, 877 8, 168 43, 426 
Seminole.__..___--.---------.---.| Texas______---- 7, 316 8, 124 48, 075 
Lake St, John___---.--._--...---.| Louisiana____-_____---..__.___. 6, 092 8, 094 21, 598 
Baxterville___._------------------| Mississippi-__.-----------__._.__. 4, 960 7, 925 14, 292 
Coles Levee.___------_-----------} Califormia__...--.---------_ 8, 902 7, 809 57, 901 
Levelland___.____----------------| Texas___..---_-_-- ee 970 7, 637 10, 527 
Santa Maria Valley_.....-_.._...-| Califormia___..-.-_-_-_---_ 9, 560 7, 407 91, 519 
Coyote..___-.__.-_.--_--.---__---|-.---d0__.-_____---_------. 7,271 7, 395 216, 817 
West Ranch____--__._---.----_-_-| Texas-___.--_ 2-2. 7, 060 6, 986 54, 313 
Foster___...-...-----.----.-------|-----d0_--.......---------- 7, 320 6, 980 51, 160 
Monument______---...-..--.---..| New Mexico__-._._______________ 6, 541 6, 902 93, 857 
Cranfield__............_.._.._._-_] Mississippi___--___.__.-.- 5, 540 6, 836 19, 439 

See footnotes at end of table.



PETROLEUM AND PETROLEUM PRODUCTS 919 

Production of crude petroleum in leading fields and districts in the United States, 
1947-48, and total production since discovery, in thousands of barrels—Con. 

‘ Total since Field State | 1947 1948 discovery 1 

Delta Farms.......-.-.-----.---| Louisiana.__..__..--._--------- 5, 574 6, 754 23, 918 
Louden. -__.-....------.------....| Dlimois.-.--.-------------------- 7, 385 6, 715 143, 575 
La Gloria_....--_.-_-.............} Texas....--.----------.--------- 4,296 | © 6, 656 23, 683 
Drinkard__.-............-..--....| New Mexico_-..--.--.-.----_.--. 3, 332 6, 236 10, 366 
Cymric_.....-.........-..-...-..] California...-...-.----.--------- 5, 572 6, 182 17, 162 
Mallalieu__._...-....._____.__._..| Mississippi_......_---_..---.__-. 2, 078 6, 141 8, 575 
Tinsley... .-.---.-.-.-----.-.--2-.|-----0..--..--------------------- 6,749 | 6, 054 107, 034 
Old Ocean. -_-...-......--.....-.] Texas__.-..--.-.-.----.--------_ 6, 853 5, 954 50, 687 
Cat Canyon_............-_...__..| California___..._-.---..-----~--- 4, 403 5, 917 40, 912 
Santa Fe Springs...-.-----.----.-|-----do....___--------------_----- 5, 896 5, 513 522, 886 
K-M-A..__-...-__--.--.------_--| Texas_____---------------- ee 6, 346 (8, 439 122 929 
Eunice.___._---._--__-__.....-___| New Mexico__..........----___.- 5, 796 5, 360 101, 106 
Heidelberg___..._..__..........._] Mississippi........-......--.-_-- 5, 052 5, 230 18, 702 
Bayou Sale__.........-----.--....| Louisiana_......------_------_-- 4, 438 5, 220 22,178 
Greeley .___---.---.-..-.-----.-..| California_.._.._-----..--------- 4, 288 §, 132 37,431 
Todd.__..__-.-....-...-.-........| Texas__-...-..--.----.-----.--- 5, 259 5, 052 18, 975 
Katy_-...-.--------.------------.]-----d0__---__--------------~------ 4, 674 5, 020 23, 559 
Brookhaven..._....__............] Mississippi...........-..-------- 4,419 5, 013 “10, 641 

1 Includes revisions. 
2 Bureau of Mines data. 

PRODUCTION BY STATES * a oo 

Alabama.—Crude production in Alabama in 1948 totaled 466,000 | 
barrels, which represents an increase of 70,000 barrels over 1947. 
Twenty wildcat wells were drilled during the year; all were aban- 
doned. One oil well was completed in the Gilbertown field, bringing | 
the total number of producers to 34. The majority of the wells 
produce from the Eutaw at 3,300 feet, although there is some pro- 
duction from the Selma chalk at 2,700 feet. The Humble Oil & 

_ Refining Co. discovered the State’s first piercement-type salt dome 
in Washington County. | a 

Arkansas.—Production of nearly 31.7 million barrels in Arkansas in 
1948 compared with approximately 30 million barrels during the pre- 
vious year indicates a gain of 6 percent. During 1948, 301 wells were 
drilled, a moderate decline from the previous year. However, the 
number of wildcat wells drilled increased from 76 in 1947 to 106 mn 
1948. - 

| Production of crude petroleum in Arkansas, 1944-48, by fields 

[Thousands of barrels]. 
a 

as fs 
fea 3m a 3s > | 

Year fo ° as bo ° te ~ 

e/2/E8/2/2/8/2/3/2 18/2) 2/28] 2 
</|/mjAsa| en | aA] aA a D am | @ > Ee |Oq| & 

1944...._.._.| 1,164] 666] 2,345| 600] 1,107] 5, 592] 2,382) 5,105] 4,280) 1,828| 568|______| 3, 781|29, 418 
1945_____-.._| 1,329] 614] 1,759| 878] 1,064] 4,951| 2, 641| 4, 733| 4,146| 2,035] 816| 9] 3, 638/28, 613 
1946..---_--| 1,578| 544| 1,446| 957] 1,062| 4, 718] 2,646) 4,419] 4, 092) 1,866| 1,230] 622) 3, 195}28, 375 
1947____._.| 1,472] 654] 1/.503/ 985) 1,175) 4,648] 2, 703| 4,022| 3,983| 1,475] 1, 791| 1, 793| 3, 744|29, 948 
1948 2__.__-| 1,383] _861| 1,263] 1,037] 1,084] 4,622] 2,851) 3,820] 3,901) 1,278] 2,086) 3, 084| 4, 405)31, 675 

1 Includes oil consumed on leases and net change in stocks held on leases for entire State. 
2 Subject to revision. 

J i Exploration data are largely from the Bulletin of the American Association of Petroleum Geologists, 
une .
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i MILLIONS OF BARRELS | 
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FIGURE 3.—Production of crude petroleum in the United States, 1947-48, by States. - 

No new gas or distillate fields were discovered; but four new oil 
fields were found, namely, Felsenthal in Ashley County, College Hill 
in Columbia County, and Cairo and Bear Creek in Union County. 
It is believed that Cairo and Bear Creek offer the best possibilities 

| of the four fields. Drilling activity was greatest in the Wesson, 
Smackover, and Village fields, with 67 oil wells. oe 

California.—All California production records were shattered in 
1948, with a crude total of 340 million barrels, an increase of 7 million 
barrels over 1947. San Joaquin Valley gained over 0.9 million barrels, 
Los Angeles Basin increased over 2.7 million barrels, and the Coastal | 
district made the largest gain, with approximately 3.3 million barrels. 

The accelerated drilling program continued unabated during 1948, 
with 2,876 wells completed, contrasted with 2,053 the previous year. 
Oil-well completions totaled 2,395—an increase of 46 percent compared 
with 1947—and 488 exploratory wells were drilled contrasted with 
352 in 1947. Kern County continued to lead in the number of 
exploratory wells with 201, while Los Angeles County was second with 
58 and Santa Barbara County third with 49. 

Production of crude petroleum in California, 1944—48, by districts and fields, in 
thousands of barrels | . 

° [American Petroleum Institute] 

District and field 1944 1945 1946 1947 1948 1 

San Joaquin Valley: 
Belridge_.-__------------------.------ 6, 340 6, 959 5, 862 4, 488 4,019 
Buena Vista___----------------------_- 6, 896 15,772| 14,756} ‘17, 264 16, 596 
Canal...__-_--_----------- == 1, 297 1, 244 867 739 635 
Coalinga. _._.-----.-------._---------.- 35, 410 31, 681 32, 105 33, 755 35, 818 
Coles Levee 3__.___------__---_------_- 6, 692 7, 030 | 6, 335 7, 225 6, 591 
Edison. -.--.------------------------_- 1, 051 2, 166 5, 316 4,124 4,107 
BIk Hills__-—------- 222222 7, 719 15, 805 3, 668 2) 334 2; 118 
Fruitvale_______--.-___-_------__-_--__ 3, 043 3, 096 2,723 2, 391 2, 383 
Greeley. ._-..------------------------- 5, 219 5, 062 3, 923 4, 288 5, 100 
Helm____..___------------------------- 499 1, 211 1, 580 1, 553 1, 264 
Kern______-..------------------------- 8, 440 8, 210 6, 826 6, 979 8, 240 
Kettleman HilisNorth Dome_--------]___ 15, 138 14,357 | 13,849] 13, 480 12, 832 

See footnotes at end of table.
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Production of crude petroleum in®California, 1944-48, by districts and fields, in 
thousands of barrels—Continued 

District and ‘field _ 1944 1945 1946 1947 1948 1 

San Joaquin Valley—Continued 
Lost Hills....---.-------------------- 1, 284 1, 228 1,315 1, 922 2, 750 

MeKittriek_____.-_-__---- ee 1, 851 2, 043 5, 409 9, 959 10, 606 
Midway-Sunset.___...-----.--.------_- 15, 169 14, 334 15, 318 15, 660 15, 165 
Mountain View__....----_---..__-.-_- 1, 156 1, 024 1, 369 1, 890 1, 307 
Mount Poso_ ..-____----- 8, 025 6, 717 5, 930 5, 151 4, 567 
Raisin City....-..........._.__-_-__- 936 1, 163 ” 988 963 1, 093 
Rio Bravo__..--..._.-.--_---...-..._- 5, 920 5, 743 4, 883 4, 576 4, 430 
Riverdale.._________------------------ 1, 517 1, 540 1, 481 1, 546 1, 155 
Round Mountain__-_-____------_-_ 3, 932 3, 507 3, 352 3, 085 2, 700 
Tejon Ranch__.___-.:--..--.-----_-__. 60 161 487 1,188 1, 133 
Ten Section. ..-.---------- 4, 624 4, 095 3, 229 2, 829 2,379 
Other San Joaquin Valley. --..-.__--.- 5, 281 6, 983 7, 625 38, 508 9,872 — 

Total San Joaquin Valley.._._._----| 147, 494 161, 131 149,196 | 3155, 897 156, 860 

Coastal district: 
Aliso Canyon__._..-.---.-------..-.-.- 1, 100 1, 156 1, 098 1, 219 1, 226 
Capitan._..._.....----.--......_.__- 1,079 794 1, 265 1, 091 909 
Del Valle_.-.__--_.------ 1, 481 1, 969 2, 355 3, 069 3, 516 
Elwood_-__---.-------------------.---- 2, 1383 2,172 2, 454 2, 576 2, 682 
Gato Ridge-__.---------------.~-..-._- 1, 777 1, 615 1, 421 1,314 ‘1, 279 
Newhall-Potrero___-_----.--_-----.-..- 1, 906 1, 996 2,111 2, 397 2,726 
Padre Canyon___----~------------.-..- 474 753 904 1,179 2, 092 
Rincon____-_--.------------- 1, 501 1, 689 1, 627 1, 344 1, 158 
San Miguelito....--_.__.----------.._---- 2, 111 1, 940 1, 835 1, 874 1, 882 
Santa Maria__.___.--.-_..----.-_._--__ 4, 892 5, 038 4, 921 7, 938 10, 276 
Santa Maria Valley__.-._.-__---.._-___ 11, 358 13, 489 11, 929 9, 518 7, 269 
Ventura Avenue___._.-._.-- ~~~ 8. 17, 504 17, 701 16, 906 17, 754 . 17,738 
Ventura-Newhall__._-.___-----------_- 2, 297 2, 285 2, 542 3, 369 4, 016 
Other Coastal_ .....----.--.-___-_____- 460 1, 242 1, 154 1, 489 2, 681 

: Total Coastal_..__-.-----------------] 50, 003 53, 839 52, 522 56, 131 59,400 

Los Angeles Basin: 
Brea Olinda___------------------------ 4, 304 4,195 3, 945 4, 449 5, 286 
Coyote__--------..-.-----.------~---.- 6, 434 7, 105 7, 315 7, 273 7, 381 
Dominguez. __.....~.------------.-.-_- 7, 879 6, 726 - 5, 875 5, 4386 4,818 
Huntington Beach___.-------_-------- 17, 162 17, 587 17, 084 18, 313 20, 821 | 

_ ‘Inglewood._.--------.---.------------- 6,467 |° «5, 624 4, 720 4, 330 4, 420 
Long Beach. ..---.-------------------- 10, 862 9, 851 9, 055 8, 596 8, 159 
Montebello_- _.-.-..---------.--_____- 3, 932 3, 665 3, 129 2, 696 2, 467 
Newport. _._---------------------..--- 7 4 385 1, 894 2, 630 2, 412 
Richfield_.--_._--------------------__- 2, 564 2,741 2, 595 2, 413 2 272 
Rosecrans____...-----.----.-----.-.__- 2, 238 2, 095 1, 840 1, 684 1, 695 
Santa Fe Springs__..------------------ 6, 838 6, 278 6, 117 5, 914 5, 512 
Seal Beach. .__-.-_.._---.--.._---_--.- 2, 835 3, 426 3, 693 4, 042 4,150 
Torrance. ..._..-._-...-------.-------- 3, 186 3, 241 3, 126 2, 938 2, 862 
Wilmington._._.-.---------------~----- 36, 929 36, 192 40,171 47, 674 48, 317 

| Other Los Angeles Basin. ______-___ 2, 659 2, 401 2, 436 2,716 3, 257 

Total Los Angeles man 114, 296 111, 512 112, 995 121, 104 123, 829 

Total California__........--..-.---__ 311, 793 326, 482 314, 713 333, 132 340, 089 : 

1 Subject to revision. 
2 Includes Tupman. 
3 Includes a revision of 30,000 barrels not yet distributed by fields and districts. 
4 Includes Costa Mesa. 

Wildcat wells resulted in the discovery of 13 oil fields in 1948 com- 
pared with 11 during the previous year. Moreover, 19 oil pools, 
3 gas fields, and 1 gas pool were opened during 1948. The Russell 

| Ranch field in Cuyama Valley with 43 producing wells was the most 
important field discovered during the year. ‘This discovery revealed 
large reserves in a district that had for many years been regarded as 
unpromising territory for commercial oil production. Other promising 

| discoveries included the Guijarral Hills field in Fresno County and the 
Campbell pool in the San Ardo field in Salinas Valley. According to 
estimates of the American Petroleum Institute, 58 million barrels of 
crude were added to the State’s reserves in 1948 by new fields and new 
pools and 149 million barrels from extensions. | 

883326—50——59
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Colorado.—Crude production in Colorado in 1948 totaled 16.8 | 
million barrels compared with 15.7 million barrels in 1947, an increase 
of 1.1 million barrels. As in other recent years, this gain was due to 

| increased production in the Rangely field. The second-largest field, 
| Wilson Creek, registered a small decline in production for the year. 

Changes in other fields were comparatively small, the Moffat and 
Hiawatha fields making slight gains whereas the Iles, Price, and 
Walden fields showed losses. | 

Production of crude petroleum in Colorado, 1944—48, by fields | 

[Thousands of barrels] | | 

Cole | P 
year | Hine | ER | mes | MQ [price] Maer | Bazer-| ow. | Wal | Wilsan| Othe | rot 

lington 

1944... 96] 100} 454] 112| 247] 50 393 44} 3811,401 | 148] 3,083 
1945...--..__--_- 143 66 | 429] 105 | 238 67 | 1, 565 38 | 158 | 2,053 174 | 5,036 
1946.-...---_..-. 135 45 | 441 93 | 239 24 | 8,128 39 | 188 | 2,381 143 | 11, 856 
1947...-.-...--.. 133 51 | 541 91 | 195 29 ; 11, 600 39 | 179 | 2,705 139 | 15, 702 
1948 2__ 127 62| 534] 112 | 164 35 | 12, 864 41 | 129 | 2,602 157 | 16, 827 

1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 
2 Subject to revision. 

| During 1948 oil-well completions totaled 149 compared with 152 the 
- previous year. Drilling activity continued at approximately the 

same rate as in 1947. During the year two oil fields and two gas 
fields were discovered in the State, surpassing the two discoveries 
made in 1947. The most interesting well was drilled by Western 
Natural Gas Co. and Byrd-Frost at Dove Creek, Montezuma County, 
which made 200 barrels of high-gravity oil and 5 million cubic feet of 
gas on a production. test. | 

Florida.—Crude production of Florida equaled 290,000 barrels in | 
1948 contrasted with 259,000 barrels in 1947, a gain of 12 percent. 
All production came from the State’s only field, Sunniland, in Collier 
County, where three producers and one dry hole were completed. 

: Exploration activity continued at approximately the same rate in 
1948, with 24 dry holes compared to 25 failures the previous year. 
Mlinois.—Production in Illinois continued to decrease in 1948, with 

a total of 64.7 million barrels in contrast with 66.5 million barrels in 
1947. Declines were largest in the Bridgeport, Centralia, Louden, 
Patoka, and Salem fields, while the biggest gains were made in the 
Bible Grove, Clay City, Johnsonville, Philliipstown, Roland, Rural 
Hill, and Sailor Springs fields. 

Twenty-eight new pools were discovered in 1948, identical to the 
number located in the previous year. Extensions to pools totaled 
47 in contrast with 69 in 1947, and the number of oil wells completed 
in the State rose from 1,054 in 1947 to 1,262 in 1948. Wildcat wells 
drilled during the year totaled 628 compared with 536 in 1947, an 
increase of 17 percent. The largest number of wells were drilled in 
Wayne, Wabash, Clay, Gallatin, and White Counties, a continuation 
of the trend established over the past few years. 

Except for the Assumption pool in Christian County, virtually all 
of the new oil pools were found close to established pools. In the 
northern part of the Illinois Basin, the Rosiclare sandstone in the Ste,
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Genevieve formation of the Lower Mississippian appears to have 
excellent possibilities for good producers of about 400 barrels initial | 
capacity, according to industry reports. | 

Production of crude petroleum in Illinois, 1944-48, by fields, in thousands of 
barrels 

[Oil and Gas Journal] eee | 

Field 1944 1945 1946 1947 1948 

Albion...._--.---------------------------- 858 1, 234 898 663 595 
Benton_._-__------------------------------ 1, 655 1, 217 927| . 723 664 
Bible Grove_.___-------------------------- 985 1, 757 1, 491 1, 069 1, 335 
Boyd_._----------------------- aoe 135 1, 372 1, 497 1,313 1,210 
Bridgeport -.-.---------------------------- 1, 932 2,144 2, 272 2, 267 1, 905 
Centralia....._..-----------.~-------------+-- 1, 785 1, 729 1, 887 1, 456 1, 251 
Clay City.--_----------------------------- 4, 890 5, 104 5, 309 4, 383 1 8) 585 
Dale-Hoodville___._----------------------- 3, 160 2, 022 1, 479 1, 341 1,323 
Dundas...-.._---------------------------- 730 873 935 1, 022 (2) 
Johnsonville___---------------------------- 1, 460 1, 119 1, 206 936 1,178 
Keensburg......-------------------------- 873 757 663 723 635 
Louden....--------------------------------| 11, 178 9, 463 8, 243 7, 385 6, 715 
Marine...---------------------------------|  @ 799 1, 208 1, 057 1,080 - 
New Harmony ---------------------------- 4,395 3, 429 | 2, 866 2, 494 2, 283 
Patoka..-..-.----------------- one 940 1, 574 1, 651 1, 345 769 
Phillipstown.----------------------------- 985 1, 244 1, 038 829 1, 032 

| Robinson....----------------------------- 1,078 1, 095 1, 118 1, 100 1, 236 
Roland_....-.----------------------------- 760 936 752 641 1, 154 
Rural Hill_..----_------------------------- 925 679 510 786 1, 020 | 
Sailor Springs.-.--------------------------|  @ 512 418 688 1, 320 
Salem. ._---.---------------- enna 8, 310 6, 637 5, 967 5, 239 4, 706 
Woodlawn__.--__-.---.-------------------- 960 950 792 686 649 
Other fields_...----------------------------| 27, 781 26, 814 31, 486 27, 264 23, 392 

Total Ilinois........-.--------------| 75, 822 73, 460 74, 613 65, 460 64, 032 
gn SS SSS RAS Se 

1 Includes Noble. 
3 Included in ‘‘Other fields.” 

Indiana.—In 1948 Indiana petroleum production totaled 6.7 
million barrels compared with 6.1 million barrels in 1947, a gain of 
10 percent. Drilling activity was greatly accelerated during the year, 
with 518 wells completed as oil producers in contrast with 312 in 1947. 
Discovery of new fields increased over twofold, totaling 23 compared 
with 11 new fields the previous year. Wildcat wells drilled during 
the year totaled 307, a large increase compared with 1947. With 
respect to noteworthy developments during 1948, R. E. Esarey and 
B. E. Brooks, writing in the June 1949 Bulletin of American Associa- 
tion of Petroleum Geologists, report as follows: 

The most significant development in Indiana was the opening of three new | 
Devonian fields in Sullivan and Vigo Counties. Two of the fields, Wilfred and 
Marts in Sullivan County, were discovered on the basis of surface structure - 
determined from coal drilling, and the Spring Hill field in Vigo County was located 
by non-technical means. Oil in these fields is produced from three zones in the 
Devonian limestones and dolomites at depths between 1,800 and 2,300 feet. 

Production of crude petroleum in Indiana, 1944-48, by months 

| [Thousands of barrels] 
ne 

Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. | Total 

1944.____.___.___| 417] 422| 450] 437| 425] 408| 406] 434] 426] 444] 428] 421] 5,118 
1945__..--.-.--| 425| 387] 360| 359| 427] 407| 428| 442| 387] 417 | 402| 427| 4,868 
1946.____-.---.-| 482] 604] 599] 605| 611] 577| 578| 568| 545| 580] 519| 558] 6,726 
1947_.._.--.-.---| 638] 476] 532| 522| 520] 501| 516| 603| 492] 504| 484] 507] 6,095 
19481_.__._-----| 434| 409] 443] 508| 547] 550| 570| 577| 635| 679 | 659] 699] 6,710 

SS SSS SS SS SR 

1 Subject to revision. '
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Kansas.—The upward trend in Kansas crude production continued _ 
in 1948 with a total of 110.8 million barrels, a gain of 5.7 million 
barrels over the previous year. The State continued to rank fifth 
among the oil-producing States of the country. Drilling activity was 
accelerated materially, with 3,252 wells completed in comparison with 
2,667 in 1947. During 1948, 69 new oil and gas fields were discovered, 
classified as follows: 59 new oil fields, 5 revivals of old pools, and 5 
new gas discoveries. Rooks County led the State, with 11 new pools 
or fields compared with 9 in 1947. The Hugoton field, largest gas 
field in the State, accounted for 77 percent of total gas produced 
during 1948. 

Of the 69 new fields discovered in 1948, 58 were opened up ip 
western Kansas and 11 in eastern Kansas. The greatest drilling 
activity centered in Rooks County, where the strikes were unusually 
successful; the 11 discovery wells averaged 948 barrels of oil per day. 
Of particular significance was the discovery well in the Northampton 
pool, with a maximum potential of 3,000 barrels daily. Important 
discoveries were also made in the following counties—Barton, Barber, 
Sedgwick, Nemaha, Kiowa, Morton, and Seward. 

Production of crude petroleum in Kansas, 1944-48, by fields, in thousands of 
barrels 

{Oil and Gas Journal] 
ee 

Field 1944 1945 1946 1947 1948 

Bemis-Shutts_............---------------- 4, 885 5, 160 5, 305 6, 057 5, 748 Bloomer.._--------------------.---.------} 12,794 2 902 2, 749 3, 045 3, 161 
Bornholdt____-_--.--- 21,591 1,412 1, 057 1, 022 796 Burnett_..-____-.-------------.--.-.--.-- 3,715 3, 189 2; 873 3, 120 | 4, 996 
Burrton-Haury 3... _-_---.--.--_---- 1, 525 1, 351 1, 209 1, 073 1, 024 
Carmi.____._------------.--- 2, 067 1,161 986 945 946 
Chase--.---..------- ee 3, 702 3, 076 2, 766 2, 644 2, 583 
Genesco-Edwards_._..--....--__-_-______- 3, 268 3, 181 3, 220 3, 733 3, 519 Gorham... 2, 286 2; 068 1,891 1, 880 1, 667 Hall-Gurney.------------..-.----------. 3, 750 3, 410 3, 455 3,414 3, 485 
Kraft-Prusa 4.____._-..----..--..------___- 4, 086 4, 590 5, 257 6, 425 6, 871 
Morel.____-__.----.--.------------ 912 1, 076 1, 098 1, 641 1, 717 
Peace Creek.___...---_--_--- 22 - 1, 638 1, 305 1, 419 1, 287 967 
Ray-.---___-_--------------.--.-.----- 1,172 1) 147 1,213 1, 397 1, 390 
Ritz Canton.._....--.------.--___- 864 742 721 657 579 
Silica-Raymond_._____-.--.________-_- Le 7, 834 6, 422 5, 691 . §, 783 5, 387 Stoltenberg 8_..___.___...__.-._-..-.-.- 2; 818 2; 740 2, 747 2, 804 2) 483 Trapp 8..=- 2-0 9,347/ 10,631] 11,042| 11,371 10, 404 
Zenith --__-- ee 3, 624 2, 912 1, 521 849 583 
Other fields. 222 2-227] ago49 | = 38,021] 40,359 | 45, 181 49, 507 

Total Kansas____.--__....-.-.--____ 99, 857 96, 496 96, 579 104, 328 107, 813 
eee 

1 Includes Breford. 4 Includes Feltes before 1946. 
2 Includes Welch. 5 Included Wilkins before 1946. 
3 Haury excluded before 1945. 6 Includes Sellens before 1946. 

Kentucky.—Production of 8.6 million barrels in Kentucky during 
1948 indicated a 9-percent decline from the 1947 total of 9.4 million 
barrels. Twelve new fields and 17 new pools were discovered during 
1948, and 903 wells were drilled compared with 660 the previous 
year, according to the Oil and Gas Journal. 

The total included 349 oil wells, 151 gas wells, and 403 dry holes 
drilled during 1948. There was a noticeable increase in the number 
of deep tests drilled. One of the most promising deep horizons is the 
St. Peter sandstone in the Furnace field, where 8 gas wells have 
been completed.
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Although drilling activity declined during the year in Western 
Kentucky, the area remains by far the most important in the State, 
accounting for 9 new fields, 11 new pools, 8 new producing horizons 
in old fields, and 4 extensions. 

South Central Kentucky witnessed a marked decline in drilling 
activity during 1948, with only 152 wells drilled in contrast with 
222 in 1947. Exploration resulted in the discovery of 3 new fields, 
5 new pools, and one new horizon. Likewise, drilling operations 
decreased in eastern Kentucky from 355 in 1947 to 330 in 1948, 
and only 1 new pool was discovered during the year. | 

Production of crude petroleum in Kentucky, 1944-48, by months 

. {Thousands of barrels] 

Year Jan. | Feb. | Mar. Apr. May ; July | Aug.| Sept.) Oct. | Nov.| Dec. | Total 

1944_.__________.__| 695 | 663 | 720 | 6471 748] 759; 783 {| 886; 870; 969| 969] 912] 9,621 
1945._-......-_....| 911 | 791 | 665 | 887] 905] 850) 893! 886; 814; 898; 982] 893 | 10,325 
1946_.....__.--_.__| 866 |] 835 | 929 | 907} 940 | 887 | 922 | 906| 866} 875 | 812] 823 | 10,578 
1947__.____...-____| 800 |) 679 | 774 | 787 | 781 752 | 814 | 777 | 8038 842 | 772) 816 9, 397 
1948 1__..-_._--.-..| 728 | 686 | 781 | 643 | 716 | 712] 718 | 708 | 706} 721) 710 | 722] 8,551 

1 Subject to revision. 

Louisiana.—Production in Louisiana in 1948 soared to a new record 
of 181.2 million barrels, an increase of 21.1 million barrels compared 
with the previous year. Largest gain was made in the Gulf Coast— 
an increase of 14 million barrels—whereas the rest of the State in- 
creased 7 million barrels. In Northern Louisiana individual fields 
that made the largest gains were Caddo, Haynesville, Lake St. John, 
and Ora. In all, 33 new fields and new producing horizons in old 
fields were discovered in 1948 contrasted with 35 in 1947. The 
new strikes included 3 new oil fields, 1 distillate field, and 4 gas 
fields. The total number of wells drilled increased to 1,550 compared 
with 975 in 1947, and oil wells completed increased from 593 to 1,095 
in 1948. Drilling was extensive and very successful in such old fields 
as the Caddo and Haynesville; however, none of the new discoveries 
appeared to have major importance. ‘The number of wildcat wells 
drilled in northern Louisiana declined from 161 in 1947 to 114 1n 1948. 

Production of crude petroleum in Louisiana, 1944—48, by districts and fields 
[Thousands of barrels} 

District and field 1944 1945 1946 1947 1948 1 

Gulf Coast: 
Anse la Butte..__--_-----------------. 2, 620 2, 481 2, 448 2, 423 2, 385 
Avery Island._...----..-..----.-----. 582 928 1,223 1, 601 2, 137 
Barataria..__-------_--.--------.---- 1,135 1, 367 1523 1, 932 3, 255 
Bay St. Elaine__-_---.-.-.-----__----- 66 227 380 817 1, 495 
Bayou Sale____--...--.---------.------ 3, 112 2, 903 3, 479 4,445 §, 221 
Black Bayou......---.---.----------- 1, 019 686 723 919 991 
Bosco_.....--...-.-------------- == 1; 046 1, 000 1, 068 960 900 
Caillou Island_-...-..-------------._- 13939} =. 917 2} 054 2, 699 3, 549 
Charenton._._.__._---_--.------------- 1, 040 1, 048 1, 200 1, 580 1, 514 
Delta Farms_.._--_--------------_____ 2,218 3,372 4,510 5, 539 6, 818 
East White Lake. -__....-..-..-2- 2 __ 1, 044 1, 219 1, 427 1, 357 1, 333 
Egan_....__._..--_.-.-------- 48 417 1) 453 2; 054 2 441 
Eola__.-..---.---.--.------------- a 3, 158 2, 467 1, 721 1,370 1, 156 
Erath....-.--_--..--.-..------------ 358 1, 193 1) 204 1; 194 1, 233 
Garden Island_._._..-.__-.----_----- 1, 256 1,139 1,168 1, 295 1, 353 
See footnotes at end of table.
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| Production of crude petroleum in Louisiana, 1944-48, by districts—Continued 

{Thousands of barrels] | 

7 District and field 1944 1945 1946 1947 1948 1 

Gulf C Oast—Continued ° . 
Gibson___..__.____.--_---------------- 3, 542 3, 384 2, 555 2, 161 2089 
Golden Meadows--_._------------------ 2, 796 2, 494 2, 400 2,666 | 3, 493 
Good Hope._._...._._.---------------- 26 770 1, 745 2,178 2, 351 

. Grand Bay_____-__---_------------~. 2, 724 3, 033 3, 122 3, 433 3, 729 
Gueydan___________--_---------------- 1, 963 2, O71 2, 200 2, 008 2, 072 
Hackberry____-____-------------------- 4, 057 3, 776 3, 794 4, 000 4, 264 

, Towa__._---_-.._--..----------------_- 3, 309 2, 731 2, 486 2, 489 2, 478 
- Jennings. ............-.-...------------ 2, 840 2, 442 2, 025 1, 809 1, 492 
Lafitte..........-.--...-.---.---------- 4, 452 4 139 4, 374 4, 362 4, 107 
Lake Chicot_......-...-.------------- 770 773 922 1, 349 1, 201 
Lake Pelto....----.----..----------.-| 645 913 1, 302 1, 429 1, 558 
Lake Salvador_._....---.------------.- 1, 554 1, 595 1, 632 1, 623 1, 665 

7 Leeville...._.............-..---------- 1421 1, 575 1, 381 1, 580 1,811 
Neale__..._._.--_--_--_--- 2, 342 2, 301 1, 501 1, 280 1, 153 
New Iberia_....._.-...--....-_-----_- 2, 615 2 152 1, 744 1, 526 1; 548 
North Crowley__--..------------------ 1, 624 1, 648 1, 526 1, 521 1, 696 
Paradis____-.._--..._---..-_-------- 4,013 3, 652 3, 688 3,728 3, 936 
Pine Prairie.___--..-_.--.._-------- 1, 944 1, 942 1821| 1,546 1, 409 
Port Barre.__.-------.----..---.---.-- 1,176 1, 008 1, 103 1,375 1, 636 
Quarantine Bay_....---.---.--------_- 2, 877 2,977 | 3, 227 3, 421 3, 745 
St. Gabriel.__.._._......-__-____- 1, 957 1, 911 Ll 1, 786 1, 709 
Tepetate (including north and west)--- 901 1, 931 2, 936 3, 402 3, 935 
University._._---_.---------------._.. 2, 338 1, 982 1, 884 1, 976 2, 097 

Venice__.._.------------_-_.---..------ 3,334 | 3,315 3, 030 3, 638 4,174 
Ville Platte__.................______ 3,642] 2,502 2, 588 2, 238 2, 106 
Vinton__..----- 1, 942 2, 703 3,372 3, 654 3, 578 
West Bay__..-.-___... ~~. 1, 055 1, 222 1, 246 1, 691 2, 108 
West Cote Blanche......_...______- 657 796 971 1, 040 1, 280 
West Lake Verrett...-.-.-------.----_. 1, 015 1, 004 1, 136 1, 357 1,379 
White Castle_..-.-..-...----.--.--_____ 1, 437 1, 250 1, 013 1, 229 1, 597 
Other Gulf Goast2.........-...--_| 20, 022 21) 025 22; 759 26, 028 30,536 

Total Gulf Coast..._.-._..-_----_--- 105, 631 107,381 | 112, 805 123, 708 137, 718 

| Northern: 
Big Creek..-_.____----.--.------------|------------ 35 908 1, 892 1, 963 
Caddo._..._....-..........-..----.-._ 2, 129 1, 950 1, 944 2, 398 3’ 392 
Delhi___-_-___-_--- 2 1, 054 §, 525 8, 041 8, 576 
Haynesville_._----------------------_- 3, 816 2 356 3,321 3, 500 4, 405 
Holly Ridge_.__....-..--..--.----.---- 749 1, 429 1, 254 1, 162 1, 025 
Homer....-.._..-.------_.---.-------- 1, 019 976 926 924 803 
Lake St. John.-__-....__---______--- 623 1, 882 4, 381 5, 544 7, 357 
Nebo 3_...__--.._-.._-_--------------_ 3, 466 3,191 2 805 2798| 2623 
Olla 4._._______._...._........._.___.. 4, 221 3, 636 3, 109 2, 921 2, 794 
Ora__..--- ee || 674 2, 997 
Rodessa_...--.----.-----------------__ 2, 930 2, 515 1, 978 1, 727 1, 509 
Urania_.---_--_-_-- eee 678 632 615 675 854 
Other Northern 2____-.-_.------..-- 4, 381 4,014 4, 098 4, 234 5, 080 

Total Northern_....---__--_._._-.-___ 24, 014 23, 670 30, 864 36, 420 43, 468 

Total Louisiana....-.---------------| 129,645 | 131,051 |  143,669| 160,128 181, 181 

1 Subject to revision. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
3 Includes Hemphill, Trout Creek, and Jena. 
4 Includes Little Creek and Summerville. 

In the Gulf Coast area the fields that made the biggest increases 
in production were Avery Island, Barataria, Bay St. Elaine, Bayou 
Sale, Caillou Island, Delta Farms, Golden Meadows, and Venice. 
During the year 769 wells were drilled, an increase of 18 percent over 
1947. The results from wildcat wells were highly successful, as 129 
wildcats opened up 28 new fields, which included 13 ou fields, 11 
condensate fields, and 4 gas fields. Seven new fields were discovered 
in the Gulf of Mexico (three oil fields, two condensate fields, and 
two gas fields). Discovery of these seven fields in open water was 
the outstanding drilling feat of the year. Although the crude reserves
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found offshore are generally believed to be of considerable extent, no 
exact estimate of the total quantity of oil is possible at this time. 
Owing to the large outlay of capital involved in such complex drilling 
operations, development of these fields will necessarily be slow. The 
picture is complicated further by the legal battle being waged with : 
respect to ownership of the tidelands. 

Michigan.—A moderate increase of 655,000 barrels in Michigan’s 
production reversed the trend of the past 5 years, as total crude 
output for 1948 equaled nearly 16.9 million barrels compared with 
approximately 16.2 million barrels in 1947. The Deep River field 
continued to lead in output with approximately 2.9 million barrels 
with no appreciable change from 1947. The Coldwater, Kawkawlin, 
and Kimball Lake fields gained in production, while the Reed City 
and Adams fields declined. 

A total of 820 wells was drilled in the State during 1948 in compari- 
son with 769 the previous year; of 330 wildcats completed, 22 were 
productive in contrast with 15 in 1947. A break-down of the 22 
successful wildcats discloses the discovery of 10 new oil fields, 4 new 
gas fields, and 8 oil-field extensions. The most significant field dis- 

_ covered during 1948 was the Pentwater field in Oceana County, where 
52 oil wells were completed, including 44 producing from the Dundee . | 

horizon. Of major importance is the discovery of production from 
the Dundee in western Michigan, as this strike opens up a large | 
area of potential production. i 

Production of crude petroleum in Michigan, 1944-48, by fields, in thousands of . 
| barrels 

[Michigan Department of Conservation] 
eee 

Head- | Kaw-| Kim- Year Adams Cota = Fork quae 5 5 = Bees = gies | otal 
1944... 1,177 - 68 736 | 1,436 | 1,212 | 724 |__| 626 | 5,194 |_____] 7,317 | 18, 490 
1945__..--_.. 1,196 958. | 1,460 | 1, 566 461 | 654 |_.-._.| 521 | 4,267 |__._._| 6,184 | 17, 267 
1946_______ 1, 299 1, 598 | 2,409 | 1,354 226 | 697 j----..; 462 | 3, 2560 3 |) 5,776 | 17,074 
1947... 22. 988 1,746 | 2,872 752 169 | 725 | 868] 412] 2,209 | 419 | 5,055 | 16,215 
1948 mo] 400 | 2, 212 | 2, 885 | i | 117 | 804 fi | 381 | 1, 282 | 849 | 5, 904 | 16,870 

1 Subject to revision. 

Mississippi.—Petroleum production of Mississippi soared to 45.8 
million barrels in 1948, surpassing the record year of 1947 by 10.9 
million barrels. The leading producing fields, in order of their im- 
portance, are Baxterville, Cranfield, Mallalieu, Tinsley, and Heidel- 
erg. 
in all, 250 oil wells were completed in 1948 in proved fields compared 

to 319 the previous year. The number of dry holes totaled 161, and 
wildcats drilled totaled 109 in contrast with 81 in 1947. Five new 
fields were discovered, and four shallow piercement salt domes found 
compared with three new fields and five salt domes in 1947. None 
of the discoveries appeared to have major importance, although more 
intensive drilling will be required to determine whether the salt 
domes have important possibilities.
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Production of crude petroleum in Mississippi, 1944-48, by months 
[Thousands of barrels] 

tT 

Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. Dec. | Total 

1944._________....| 1, 343] 1, 268! 1, 267] 1, 250] 1, 244) 1, 295] 1, 354] 1, 401) 1, 384 1, 476) 1, 508) 1, 547) 16, 337 
194507777} 1 514| 1, 451] 1, 582) 1, 564} 1, 590) 1, 553) 1, 625) 1, 690] 1, 556) 1, 633) 1, 632) 1, 672) 19, 062 

1946. 22277 77| 1, 697] 1, 554] 1, 663] 1, 707] 1, 918| 1, 921| 1, 981} 2, 220; 2, 207) 2, 384) 2, 425) 2, 621) 24, 298 

1987777777 | 2 720] 2 3521 2} 655] 2 613] 2, 829] 2, 832) 2,976] 3,073] 3, 082) 3, 326) 3, 158) 3, 309) 34, 925 
1948 1 LWTT-) 8, 626} 8, 419] 8, 720] 3 652| 3,817] 3, 760| 4,027| 4,021| 3,856] 4,069| 3,976] 3,956) 45, 809 

| : 

1 Subject to revision. . 

Montana.—The Montana crude production in 1948 totaled almost 

9.4 million barrels contrasted with 8.7 milion barrels the previous 

year. 
Largest production was recorded m the Cut Bank field, which 

totaled over 4 million barrels, although production declined moderately 

from the 1947 level. The best gain was registered in the Montana 

portion of the Elk Basin field, with 2.4 million barrels in 1948 in com- 

parison with 1.7 million barrels the previous year. The production 

in the Kevin-Sunburst field remained virtually unchanged. Declines 

were recorded in the Cat Creek, Dry Creek, and Gage fields. 

In all, 57 wildcats were drilled during 1948 which resulted in the 

discovery of 3 new fields, 1 new pool, and 10 outposts. The most 

interesting discoveries were made in Musselshell County, and these 

strikes were responsible for considerable leasing activity in the central 

part of the State. These discoveries were the Texas Co. basal Amsden 

production at Big Wall and the Amerada Petroleum Corp. strike at 

Melstone. Later in the year, the Texas Co. extended the Big Wall 

discovery one-half mile northeast and three-quarters of a mile south- 

west. | 
: Production of crude petroleum in Montana, 1944-48, by fields 

[Thousands of barrels] 
re 

Kevin- 
Cat Cut Dry Elk Fran- Pon- | Other 

Year Creek Bank Creek Basin nie Gage eu dera 5 Total 

1944.___.-.------| 116| 5,414] 92] 682 15 93 | 1,993| 241 66 | 8, 647 
1945....-.....-.---] 130| 4,876 | 166] — 936 19 go | 1,912] 262 39 | 8, 420 
1946........--.---| 480 | 4,546| 160] 1,355 16| 104| 1,772] 306 86 | 8,825 
1947__-_.----------- 586 | 4, 246 130 | 1, 728 18 51 1, 625 317 41 8, 742 

1948%........---| 510] 4,074| 105 | 2,415 26 25| 1,623| 361)  241| 9,380 
a
 

ee 

1 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 

2 Subject to revision. 

Nebraska.—Crude production in Nebraska increased slightly from 

229,000 barrels in 1947 to 240,000:barrels in 1948. Nine dry holes 
. e . = 

were drilled in the State during the-year. 

Production of crude petroleum in Nebraska, 1944-48, by months 

[Thousands of barrels] 
ne 

Year Jan. Feb. Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. Total 

1944.......-------- 37 26 39 37 35 34 38 40 35 34 32 30 417 

1045 | 5 | 8] «| 8 | 628] 26} 26} 26] 22) 27 | 19} 26) 305 
1946.....---------- 28 22 25 27 29 26 27 26 22 23 20 18 293 

1947__._...-------- 23 18 18 17 17 18 19 17 21 20 20 21 229 

1948 tT) siz | 17| 1s] 23] 23] 20} 2} 2] 14] 20] 23] 24} 240 

re 
eee 

1 Subject to revision.
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New Mexico.—An all-time production record of nearly 48.0 million : 

barrels of crude oil was established in New Mexico in 1948 compared 
with approximately 41.0 million barrels the previous year. The 
principal oil fields, with production in millions of barrels, were: 
Monument 6.9, Drinkard 6.2, Eunice 5.4, Vacuum 4.5, Hobbs 3.8, 
and Maljamar 2.0. | 

In Southeast New Mexico, 456 development tests were drilled, of | which 404 were successful. Wildcat wells opened up 10 new fields, | 
7 new pools, and 7 outposts. Of major significance was the discovery 
of Devonian oil in northern Lea County, where the Mid-Continent 
Petroleum Co. opened up the Crossroad field. This discovery was , responsible for a large new area becoming prospective territory for 
wildcatting. 

Another important strike was discovery of the Cary field, where 
oil was found for the first time in the area in the Montoya horizon of | 
Ordovician age. | 

In western and northern New Mexico virtually all drilling activity 
was in the San Juan Basin, where 11 fields produced approximately 
370,000 barrels of oil in 1948. A total of 28 wildcats was drilled in 
this area during the year, 5 of which were small gas wells. | 
Production of crude petroleum in New Mexico, 1944-48, by districts and fields, in 

thousands of barrels : 
{Oil and Gas Journal} . . 

Southeast CS 
. Gray- 

North- men | Amow Data Ee : ts Monti : vee : west | 
son 

1944.___.._| 1, 946 |__| 6, 470 | 1, 983 | 4,120 | 2,117 | 7,570 |__| 8,080 [10,017 | 448 | 39, 751 1945_______._| 1, 839 148 | 5, 707 | 1,952 | 3, 874 |! 2,086 7, 139 65 | 4,585 | 9,836 | 2455 | 37, 686 1946_......._| 1, 691 650 | 6,007 | 1,811 | 3,569 | 2,033 | 6,565 | 655 4,054 | 9,203 | 2466 | 36, 704 1947_________| 1,547 | 3,332 | 5,796 | 1,935 | 3, 562 2,119 | 6,541 |1, 298 | 4,099 10,319 | 2422 | 40,970 1948........| 1,460 | 6, 236 | 5, 360 | 1, 869 | 3, 841 | 2,033 | 6,902 [1,584 | 4° 504 [13,443 | 3.375 | 47’ 607 
1 World Oil. 2 Bureau of Mines. 

New York.—Crude production in New York declined slightly in 
1948 from the previous year, as the total dropped from approximately 
4.8 million barrels to 4.6 million. Approximately 95 percent of the 
year’s production was from secondary-recovery operations, and 5 
percent was natural production. In all, 18 shallow wildcats were | drilled in 1948. All were dry holes. In proved oil fields 675 oil wells 
were completed during 1948, and active geophysical work was carried 
on in the southwestern, central, and eastern parts of the State. There 
was a noticeable increase in leasing activity related to the possibilities 
of deeper production. 

Production of crude petroleum in New York, 1944-48, by months 
[Thousands of barrels] —_.—$ $$ nrsacs of barrets] 

Year Jan. Feb. Mar. i i i Oct. i i Total 

1944.........------| 387 | 381 | 309 | 375 | 419 | 402] 332] 480] 392! 303] 376| 361] 4,697 1945._.._.._.______| 363 | 329] 386 | 382] 417] 386 395 | 431 377 | 421 394 | 367] 4,648 1946.._.__..---| 418 | 370 | 308 / 416 | 424] 405] 404| 416] 307| 498 383 | 404] 4’ ses 1947_.--....--| 419 | 349 | 384 | 395 | 400| 400 | 424] 303| 402] 416] 359| 421 | 4° 760 1948 1._-__________| 375 | 351 | 410 | 387] 386 | 397] 396| 300| 380] 368] 386| 386 | 4’ oat 
1 Subject to revision.
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Ohio.—A slight gain in Ohio oil production was reported during 
the year, as the total output increased to 3.3 million barrels in 1948 
contrasted with 3.1 million barrels in 1947. No important oil dis- 
coveries were made during the year, although drilling activity con- 
tinued about normal, with 1,522 wells completed, exclusive of wells for 
gas storage. / 

Oil-well completions equaled 416 compared with 307 during 1947. 
In addition, 407 gas wells and 481 dry holes were drilled in 1948. The 
ereatest activity in shallow drilling continued to be in Meigs County, 

| while the largest number of deep tests was drilled in Muskingum and 
Perry Counties. 

Production of crude petroleum in Ohio, 1944-48, by months 

{Thousands of barrels] | 

Year Jan. | Feb. | Mar. Apr. | May i July F i Oct. i Dec. Total 

1944.___._._...-_..] 253 | 232] 263] 229] 276| 247} 190| 295} 240] 257] 237] 218] 2,937 
1945..-..--..-.-.-| 195] 208] 258] 233] 251 | 246| 248] 265| 220] 258] 293] 214| 2) 998 
1946...--...--..--| 234] 214] 242] 248] 260] 245| 238] 243| 242| 260] 235] 247) 2908 
1947--......--...| 236] 201 | 244| 266.| 256 | 264 | 292] 259] 274] 201 | 250] 285} 3,108 

- 19481-.--.-----] 244} 236 | 284 | 277| 273 | 202| 287] 204) 284] 275] 273} 281 | 3,300 

1 Subject to revision. 

. Oklahoma.—A sizable gain of 13 million barrels in production was 
made in Oklahoma during 1948, with a total crude output of 154 
million barrels compared with 141 million barrels the previous year. 
Gains in production were reported from the following fields: Apache, 
Cement, Healdton, Sholem-Alechem-Tatums-Tussy, and Velma; the 
Velma field increased output by 5.0 million barrels, whereas losses | 

/ were noted in Burbank, Cache Creek, Oklahoma City, Pauls Valley, 
South Burbank, and West Edmond. The West Edmond field declined 
5.6 million barrels during 1948 compared with 1947; however, the 

many smaller fields in the State showed a total increase of 11.5 million 
| barrels. | 

In Oklahoma 4,263 wells were drilled during 1948, the largest num- 
ber in any State except Texas. Of the 713 wildcats drilled, 94 were 
successful, resulting in a discovery ratio of 13 percent. The intensive 
drilling campaign resulted in the discovery of significant crude reserves, 
although no new field of paramount importance was indicated. 
However, the posted price for Oklahoma crude was attractive enough 
to warrant drilling many wells in old fields, which heretofore would 
not have been profitable. 

The largest number of successful wildcats was in the north central, 
central, and south central parts of the State. Of particular signif- 
icance was successful completion of the Union Producing Co.’s well in 
the Elk City field area on the southwest flank of the Anadarko Basin. 

| This well was located 2 miles southeast of a Shell Oil Co. discovery well, 
and these two wells were responsible for the largest leasing and explora- 
tion activity in the State. Another important discovery well was drilled 
by Gulf Oil Co. in the southeastern embayment of the Anadarko 
Basin, extending production 5 miles northwest. This well shattered 
all previous records for depth by producing from the Bromide and
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- Tulip Creek sandstones at 12,855 to 13,611 feet, with an initial daily : 
potential of 1,068 barrels. 

The discovery well of Carter Oil Co., which opened the North 
Foster pool, and the Carter and Continental Oil Cos.’ wildcat, which 
opened up the Southwest Panther Creek pool by finding production 
in the Deese sand, contributed materially to the addition of crude 
reserves in the area. | | 

7 - The strike of Superior Oil Co., 20 miles northwest of the West 
Edmond field, was especially significant. This well had a total depth 
of 9,026 feet and was a dual completion, producing through perfora- 
tions opposite the Hunton group from 8,050 to 8,080 feet, and the 
Simpson dolomite from 8,565 to 8,640 feet. Initial production was 81 
barrels of distillate in 9 hours and 4,665,000 cubic feet of gas per day 
from the Hunton, and 43 barrels of distillate in 15 hours and 3,854,000 
cubic feet of gas per day from the Simpson dolomite. This discovery 
is in the center of Kingfisher County and opened up possibilities for 
future production in the northern part of the Anadarko Basin. . 

Production of crude petroleum in Oklahoma, 1944—48, by fields, in thousands of 
| barrels 

{Oil and Gas Journal] 

Field 1944 1945 1946 1947 1948 

‘Allen... 1, 285 1, 256 11,120 11,075 11,129 
Apache..__.---.---.--..-.---------------- 2, 245 2, 308 1, 591 1, 803 2,181 
Beebo. ...__------------------------------ 840 723 661 619 601 

. Billings... .----------------.---.-------.- 1, 490 1, 296 820 543 377 
Burbank....---------------.-------------- 3, 140 3; 128 2, 927 2, 615 2, 432 | 
Cache Creek. ...-----.---__---_-__--------|---------__-]__ 668 2, 328 1, 945 
Cement... 90 5, 165 4, 801 4, 449 4, B52 
Coon Oreek .....----_--------------------|------_-_----|___ 561 1, 652 1, 731 
Crescent. ....---..---------------+-------- 1,124 1, 845 1, 557 1, 321 875 
Cromwell... ...-------.-.-.---------------- 1, 512 1, 277 1, 094 671 - 641 
Cumberland..--..---.--------------------] 4,414 4,119 3, 696 3, 948 8, 955 

| Cushing !, _.. 1227707777 2; 940 2 814 2,792 2, 839 2, 862 
Edmond... ..------.----.-—-------------+-- 1, 046 902 583 545 470 
Fitts. ....---..--..---------.-------------- 2, 150 1, 701 1, 618 1, 287 1, 141 
Glenn #2 2, 245 2) 359 2; 418 2, 568 2, 610 
Healdton_......-----.------------------_- 2 B15 2; 423 2; 438 2) 431 2, 629 
Hewitt......-----.--..---.-.-------------- 2, 055 1, 084 1, 698 1, 672 1, 633 
Kmnox...-----------.- +--+ +--+ +--+ 455 391 ) §22 1, 758 
Lone Grove. -..--.----------.-.-------.--- 190} 984 388 1,497 1, 199 
Lucien __...------.---.---.-_-------------- 1, 363 994 803 694 625 
Oklahoma City.--...........--.----.---.-- 16, 295 12, 968 10, 693 9, 670 8, 543 
Pauls Valley. . -.-.-....--..-------.-----.- 4, 200 4, 445 2, 971 2, 399 2, 162 
Ramsey...------..--.---..------~---~.---.- 1, 250 999 799 839 689 
Seminole district: 

Bowlegs_____------------------------- 1, 525 1, 250 1, 169 1,172 1, 262 
Earisboro. ....--....------.----------- 2, 495 1, 737 1, 095 616 579 
Little River_..--..------------------_- 1, 741 1, 492 1, 159 1, 432 1,416 
St. Louis §__-.---- | 2 690 1, 708 1, 500 1, 356 1, 330 
Seminole City__...---.---..---------__- 2, 240 1, 990 1, 307 1, 271 1, 086 

‘Sholem-Alechem-Tatums-Tussy___-._.____ 2, 486 2, 208 2, 160 2, 435 5, 196 
Soldier Creek__-.__--.------------------~-_-~|----.----~~-|-------+-.-- 187 1, 218 1, 890 
South Burbank. -_......--.-------------.- 2, 500 2, 370 1, 886 1, 455 1, 076 
Velma-_..._..._---.-.----~---------= == 800 1, 024 2) 457 8, 153 13, 225 
West Edmond_---.------------------------ 7,752 | 26, 548 23, 565 14, 936 9, 322 
Other fields...-.-.------------------------| 42.263] 45,876 54, 146 60, 070 71, 558 

Total Oklahoma__..._____..._..-.--| 123, 436 139, 379 137, 228 142, 094 154, 680 

1 Includes Allen Deep only. 4 Included in other fields. 
3 Included Shamrock before 1945. 5 Includes Pearson before 1947. 
2 Included Sapulpa before 1945. 

Pennsylvania.—A slight decline of 23,000 barrels in Pennsylvania 
crude production was reported in 1948; however, the total output 
was almost 12.7 million barrels. The Bradford field was the source 
of approximately 80 percent of the State’s production. Drilling activ-
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ity in 1948 remained virtually unchanged from the previous year, as 
1,889 wells were completed compared with 1,975 in 1947. This total 
included 1,595 oil wells, 228 gas wells, and 66 dry holes. In all 30 
deep wells (testing Middle Devonian or deeper formations) were | 
drilled—9 gas wells, 2 for gas storage, and 19 failures. Five new gas 
fields and one oil pool were discovered during 1948; however, none 
appeared to have major importance. 

In the Bradford oil field, which includes the Bradford, Guffey, and 
Burning Well pools, 2,270 wells were completed, approximately half 
being water-intake wells, in contrast with 2,140 wells drilled in 1947. 

| There was considerable drilling activity in the East Fork Oriskany 
| sand pool of north central Pennsylvania, where eight gas wells were 

completed, resulting in renewed interest in the possibilities of the 
Oriskany sand in the central part of the State. 

Production of crude petroleum in Pennsylvania, 1944-48, by months 
[Thousands of barrels] 

Year - Jan. Feb. Mar. | Apr. | May | June | July | Aug. i Oct. 5: Dec. Total 

1944.____.__._.______|1, 202 |1, 149 /1, 264 /1, 183 |1, 292 |1, 206 {1,032 |1, 367 {1,160 1,151 {1,098 |1,014 | 14,118 
1945....-..--.--_-./1,015 | 919 {1,096 |1,043 |1,109 {1,097 /1,082 {1,111 | 996 /1,089 | 995 | 963 | 12,515 
1946___.-..--._____]1, 074 | 956 |1, 066 |1,120 |1, 134 {1,092 |1, 049 |1, 132 /1, 082 |1, 160 {1,056 {1,075 | 12,996 
1947__..--.--_--.../1,110 | 920 |1, 017 |1, 069 {1,081 [1,057 |1,110 |1,056 |1,072 {1,120 | 994 {1,084 | 12, 690 
1948 3..-.____._.__.j1, 021 | 961 |1, 115 |1, 089 {1,071 |1, 093 |1,083 {1,073 |1, 048 |1, 047 |1,046 |1,020 | 12, 667 

1 Subject to revision. 

Tennessee.—In all, 58 wells were drilled in 1948, including 13 oil | 
wells and 1 gas well, contrasted with 17 dry holes drilled during 1947. 
Since discovery of commercial production in the Knox dolomite in 
1947, 18 wells were drilled into this formation in 1948, 2 of which 
were successful. Both of these were in Fentress County. Magnolia | 
Petroleum Co. drilled the State’s deepest well during the year in 
Grundy County. However, it was a failure and was abandoned at 
4,413 feet. 

The most intensive drilling activity was centered in the Kettle 
Creek-Pine Branch area of Clay County, where 13 wells were drilled, 
including 6 producers. These wells were extremely shallow—less 
than 700 feet. 

Texas.—Crude production in 1948 in Texas soared to an all-time 
high of 903.3 million barrels, a gain of 83.1 million barrels over the 

| preceding year. All districts increased production over 1947, with 
West Texas gaining 51.9 million barrels. The second largest increase 
was made in the Gulf Coast area, with 14.4 million barrels, followed 
by North Texas 8.3, Central Texas approximately 3.0, South Texas 
2.9, Panhandle over 2.1, and East Texas district—the smallest gain— 
about 0.6 million barrels. 

North and West Central Texas led the State in total number of 
wells drilled in 1948 with 3,823, while West Texas was second with 
3,251 and South Texas third with 1,932. In all, 12,172 wells were 
drilled in the State in 1948. 

Gulf Coast.—Oil production in the Gulf Coast district increased 
from 259.3 million barrels in 1947 to 273.7 million barrels in 1948, a 
gain of 14.4 million barrels. Largest increases were made by Thomp- 
sons, Sugar Valley, Oyster Bayou, Humble, Chocolate Bayou, and
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Bloomington fields, but declines were reported in Conroe, Fannette, : 
Fig Ridge, Friendswood, Markham, and Stowell fields. 7 

Production of crude petroleum in Texas, 194448, by districts and fields 

[Thousands of barrels] 

District and field 1944 1945 1946 1947 1948 1 

Gulf Coast: 
Agua Dulee_._-.-----2- 3, 511 3, 811 3, 786 4, 227 4, 097 
Amelia__..----- ee 1, 682 1, 491 1, 493 1, 581 1, 581 
Anahuac.-—------.-.. ~~~ 11, 932 11, 168 10, 137 10, 663 10, 832 
Barbers Hill_______-...--.-- 2, 069 1, 895 1, 853 1, 969 1, 944 
Bay City.-_.-.-.---.-.--------..--.--- 1, 761 1, 425 1, 420 1, 546 1, 903 
Bloomington _..------.----------------|----------..}---.--------}]---.---- 249 1, 337 
Bonnie View.......---...-.--------___ |e... 352 811 1,178 1, 299 
Chocolate Bayou____-_..--______._____ 338 629 1, 064 1, 613 2, 863 
Clear Lake____....--..--.--- 22 1, 872 1, 424 1, 366 1, 305 41,128 
Conroe____....-.------------.--_--.--- 23, 231 21,378 20, 708 21, 950 20, 519 
Dickinson-Gillock.-.....------_.___-_- 2,377 2, 138 2, 077 2, 000 2, 287 
Dyersdale__.-..__.--.------ ee 681 748 859 953 1,171 
Esperson_____...-------------------.-- 911 1, 016 968 1,001 1, 129 
Fairbanks_._._...-.-.---..----________ 2, 910 2, 644 2, 287 2, 232 2, 272 
Fannette._.._...-------------------__- 1, 657 2, 692 3, 337 2, 770 2, 484 
Fig Ridge_.._._..-_--..---_--___----___ 2, 516 2, 862 2, 614 1, 800 1, 236 
Flour Bluff_....-.-.---- 1, 490 1, 435 1, 282 1, 075 1, 102 
Friendswood-___......_.-------------- 20, 930 20, 075 18, 781 20, 997 20, 745 

_ Greta_..-.-- 3, 375 3, 233 3, 448 4, 028 4, 338 
Hastings. .-.-.----.------------.--2_-- 22, 169 20, 961 19, 317 21, 279 | . 21, 643 
Heyser___.__-------------.--------._-- 3, 338 2, 807 2, 283 1, 984 1, 891 
High Island..___.----.-...----____ 839 868 971 1, 136 1,315 
Hull. 1, 645 1, 472 1, 231 1, 286 1, 520 
Humble... _ 805 820 776 762 1, 138 
La Rosa...----------- ee 1, 681 1, 469 -1, 340 1, 374 1, 052 
Livingston. ._......----.---- 659 1, 273 1, 712 1, 895 1, 898 
Lolita_._...-------- ee 2, 146 2, 283 2, 307 2, 229 2, 193 
Lovell’s Lake. _..__--.---____-__------- 1, 891 1, 765 1, 806 1, 556 1, 595 
Luby... 1, 581 1,315 1, 014 919 923 
Manvel... 3, 024 2, 824 2, 635 2, 725 2,913 
Markham.____.2__ ek 2, 409 2, 403 1, 984 1, 783 1, 468 
Midway.____._--------- 1, 198 1, 230 1, 109 1, 597 1, 663 

- Old Ocean______..--- ee 5, 517 6, 107 6, 088 5, 473 5, 983 
Oyster Bayou____.-___.-.-----_-- ee 2, 267 2, 088 2, 061 2, 936 4, 218 
Placedo- _.__...--- 2. 2, 265 2, 324 2,177 2, 222 2, 281 
Raccoon Bend... -----.----------..--- 3, 675 3, 375 2, 834 2, 722 2, 492 
Refugio. .-.-.--..-------- 1, 839 1, 918 2, 418 3, 203 3,119 
Richard King__-______------ ee 1, 206 1, 198 1, 063 1,114 1, 041 
Saxet-Saxet Heights___._.-..___-______ 2, 685 2, 142 2, 498 2, 595 2, 519 
Segno._..-- 1, 394 1, 355 1, 282 1, 276 1, 161 
Silsbee... 746 867 1, 187 1, 064 1,114 
Sour Lake_______.. 2 528 598 748 969 1, 180 
South Houston.__.____.-..--_--__ o__ 1, 865 1, 785 1, 558 1, 592 1, 641 
Stowell... 5, 522 6, 330 4, 924 4, 590 3, 762 
Stratton._...----- 4, 090 4, 016 3, 604 4,344 4, 625 
Sugarland__...----.----- 3, 084 2, 448 1, 721 1, 691 1, 859 
Sugar Valley_........-.-----_.---_____ 3 [----------- 276 1, 479 2, 421 
Taft... 1, 097 1, 043 860 1, 032 1, 381 
Thompsons-_....-------------- ee 13, 609 13, 007 13, 136 15, 621 16, 927 
Tomball___.._.-- ee 3, 781 3, 728 3, 711 3, 388 3, 518 
West Columbia____....---------- 2, 584 2, 595 2, 314 2, 394 2, 591 
West Ranch.___._--.---- 8, 102 7, 122 7,116 7, 043 7, 031 
White Point__._...__------- 4, 537 4, 525 3, 849 4, 563 4, 496 
Withers-Magnet-__._.---------- 6, 749 7, 391 6, 847 5, 655 5, 850 
Other Gulf Coast 2........-_.-.-_____- 56, 981 55, 101 52, 773 58, 677 67, 027 

Total Gulf Coast___..._..__-.--_-_.. 260, 754 252, 969 241, 771 259, 305 273, 711 

East Texas: 
East Texas proper 3__--.....-.-.--.-_-- 135, 184 131, 204 120, 789 117, 112 113, 008 
Cayuga.._-_..-..-..----.-------------- 2, 998 2, 633 2, 456 2, 285 2, 098 
Hawkins. ____._-.-.---- 13, 178 12, 436 14, 914 17, 045 17, 609 
Long Lake. -..__-..---.-.222-2- 2 1, 995 2, 042 2, 072 2, 122 2, 223 
Merigale___....-..2 2-22-22 ---e 55 333 687 1, 614 
New Hope... -._-------------------.--- 986 1, 640 1, 284 1, 481 1, 617 
Quitman. __._.-_--_---------------___- 2, 083 2, 158 2, 331 2, 933 3, 715 
Rodessa____.__......--------..- .--__- 2, 209 1, 716 1, 333 1,179 1, 204 
Sulphur Bluff__._....---.--------___- 1, 426 1, 338 1, 247 1,175 1, 167 
Taleo...--.-2.- 2 8, 618 8, 248 8, 755 8, 849 8, 804 
Van_._--- ee 11, 673 10, 968 10, 625 10, 443 12, 110 
Other East Texas._........-.-----__._ 3, 970 4, 448 5, 273 6, 433 7, 142 

Total East Texas__.__.._.......-._._. 184, 320 178, 886 171, 412 171, 744 172, 311 

See footnotes at end of table. .
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Production of crude petroleum in Texas, 1944-48, by districts and fields-—Con. 

[Thousands of barrels] 

District and field 1944 1945 1946 1947 1948 1 

Central Texas: . 
Charlotte......._....------------------ 12 77 166 582 1,879 
Darst Creek........._...----.-------+- 3, 438 3, 188 2, 595 2, 541 2 574 
Falls City___......-.._--.----------|------------ 225 1, 170 1, 509 1, B71 
Luling. .__._.....-..-----.-----===- 1, 551 1, 469 1,321 1, 455 1, 401 
Mexia-Powell 4..........-..._--------- 1, 290 1, 209 1,144 1,124 1, 038 
Other Central Texas_.....-.----------- 6, 124 6, 556 7, 384 8, 548 10, 269 

Total Central Texas._.._.----------- 12, 415 12, 724 13, 780 15, 759 18,732 - 
North Texas § 6..__..-.._-_-_._------------ 53, 272 54, 255 57, 204 61, 768 70, 026 
Panhandle?.._._..........---.----------| 38, 435 31,726 | 29, 716 29, 589 31, 725 
South Texas8........-.-_..--.------------- 41, 498 48, 423 54, 036 59, 142 62, 084 

West Texas: . 
Andrews. .....-.---------------------- 7, 120 14, 383 18, 641 22, 781 31, 416 
Crane-U pton.___----------------..----- 17, 028 18,476 18, 266 20, 339 21, 875 
Crockett..........-..----_------------ 1, 469 2, 020 3,794 7, 050 8, 496 
Dawson. -__.----.---..---.-------.-----|----~------- 55 974 1, 210 1, 550 
Ector 9...-......-.-.----.-.----.-----| 33, 635 34, 180 38, 532 50, 392 67, 518 

| Fisher_.........-_.---..-------------- 434 394 ~” 318 512 967 
Gaines. Yoakum_...----..-.-----..-.--| 38, 785 32, 909 30, 726 35, 915 41, 417 
Garza. -_.----------------=.-----.----.- 12 151 1, 215 1,631 | 2, 586 
Glasscock-Howard-Mitchell_..-....._.- 7,332 7, 599 7, 704 8, 276 9, 002 
Hockley_....-.------------..----..--.-| 28, 222 24° 119 a1, 444 19, 950 29, 697 

| King. oe nee n [ene ee een enes 90 578 1, 138 1, 088 
Pecos..-.-----------.-..-.------------- 16, 785 17, 238 17, 457 20, 122 22, 771 
Reagan_.__-__--_-._.------------------ 2, 456 3, O11 2, 808 2, 798 2, 669 
Ward_..........-..-.-.-_--.._--.---- 7, 153 6,919 6, 750 6, 631 6, 739 
Winkier......--.-..-------.--...------ 9,712 13, 787 22, 410 22, 626 24, 325 
Other West Texas 2... -..-.-------~---- 853 466 679 1, 532 2, 663 

Total West Texas......--------------] 161,005 | 175,727 | 192,206 | __ 222, 903 274,779 

| Total Texas......-.-----------------| 746,699 |  754,710| 760,215 | 820,210 903, 318 
a aa ae 

1 Subject to revision. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
3 Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 
4 Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 
8 Includes the fields in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on the 

north and Runnels, Coleman, Brown, and Comanche Counties on the south. 
6 Includes crude oil consumed on leases and net change in stocks held on leases for East (exclusive of East 

Texas proper), Central, North, and South Texas. 
7 Carson, Gray, Hutchinson, Moore, and Wheeler Counties. 
8 Includes fields in Brooks, Duval, Hidalgo, Jim Hogg, Jim Wells, La Salle, Live Oak, McMullen, Starr, 

. Webb, and Zapata Counties. 
9 Includes the part of Jordan pool in Crane County. 

The district reported 1,878 wells drilled in 1948 compared with 
1,499 in 1947. The 1948 total is broken down as follows: 1,057 oil 

wells, 133 gas wells, and 688 dry holes. No outstanding discoveries 
were made during the year. The East Long Mott field in Calhoun 
County and the Sarita field in Kenedy County appear to have the 
best possibilities. 

East Texas.—Crude production in 1948 totaled 172.3 million barrels, 
a gain of only 0.6 million barrels over the preceding year. Output in 
the huge East Texas field was 4.1 million barrels less than in 1947, 
whereas the Van field increased output 1.7 million barrels, the Merigale 
field gained 1 million barrels, and the Hawkins, New Hope, and 
Quitman fields had smaller increases. 

In 1948, 629 wells were drilled, representing an increase of 6 percent 

compared with the previous year. One hundred and forty-seven wild- 
cats and field extension wells were drilled and 21 discoveries made during 
the year, which included 12 new-field wildcats, 6 shallower-pool dis- 

coveries, and 3 deeper-pool discoveries. The 21 new strikes included 
16 oil wells and 5 gas-distillate wells. None of the discoveries appears 

to have major significance, with the possible exception of the Mitchell
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Creek field in Hopkins County, producing from the Paluxy sand at 
4,480 to 4,600 feet. 

Central Texas.—A gain of approximately 3 million barrels was 
made over 1947, as output rose to over 18.7 million barrels. The 
largest increase was made by the Charlotte field, with a production of 
approximately 1.9 million barrels, a gain of 1.3 million barrels con- 
trasted with 1947. | , 

North Texas.—Crude production in north Texas continued to climb ) 
and established a record total of 70.0 million barrels, an increase of 8.3 _ 
million barrels compared with 1947. The largest production during 
the year was in Wichita County, with Archer County in second place. 
Drilling activity continued at a high level, increasing over 30 percent 

| from 1947. | 
Panhandle.—Oil production in 1948 totaled approximately 31.7 ) 

million barrels, 2.1 million barrels more than in the preceding year. 
Drilling activity was greatly accelerated in 1948, 659 wells bein 
drilled or 34 percent more than in 1947. Of the total, 471 were oil 7 

| wells, 143 gas wells, and 45 dry holes. No new fields were found. 
South Texas.—Continuing the trend of recent years, oil production 

increased to 62 million barrels in 1948, a gain of almost 3 million 
barrels. Intensive drilling activity continued throughout the year, 
showing a marked increase over 1947. The most important new | 
fields discovered during 1948 were the South Long Horn field in Duval 
County, the San Pablo field in Jim Hogg County, and the Quien Sabe 
field in Webb County. Of particular significance is the tremendous 
development and utilization of casing-head gas and free gas in the 
production of light hydrocarbons. It is anticipated that this type 
of operation will continue to show even greater gains in future. | 

West Texas.—Crude production soared to 274.8 million barrels in 
1948, a gain of 51.9 million barrels contrasted with 1947. Many 
counties scored large gains in production; the leaders, with increases 
in millions of barrels, were: Ector 17.1, Hockley 9.7, Andrews 8.6, 
Gaines- Yoakum 5.5, Pecos 2.6, and Winkler 1.7. 

Drilling activity increased sharply in 1948. Oil-well completions 
totaled 2,756, representing an increase of approximately 40 percent 
over 1947. Dry holes drilled numbered 464. However, wildcats 
were responsible for 107 discoveries, as follows: 46 new fields, 20 new 
pools, 4 deeper pools, 5 shallow pools, and 32 outposts. Greatest 
drilling activity was centered in the Levelland oil field in Cochran and 
Hockley Counties, where 531 wells were producers. Next in impor- 
tance were the Toborg and Sharon Ridge fields. 

Virginia.—Crude production in Virginia dropped abruptly from 
61,000 barrels in 1947 to 33,000 barrels in 1948, as production declined 
in the Rose Hill field in the southwestern part of the State, the only 
commercial producing oil field. An important discovery was made in 
Buchanan County, where the Union Producing Co.—Ritter Lumber 
V-1 obtained gas from Mississippian rocks at a depth of 2,301 feet. 

West Virginia.—Oil production in West Virginia increased slightly in 
1948, when output totaled almost 2.7 million barrels, a gain of 70,000 
barrels over the preceding year. Wells drilled in 1948 totaled 843 
in contrast with 880 during 1947. Of the 843 wells drilled, 535 were 
completed as gas wells, 148 oil wells, and 160 dry holes. During
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the year, 1,132 wells were abandoned. There are approximately | 

40 producing wells in the Silverton oil field in Jackson County, dis- 

covered in 1947, and the daily initial production averaged 40 barrels. 

Production of crude petroleum in West Virginia, 1944-48, by months | 

[Thousands of barrels) 

ne 

Year Jan. Feb. i i May i July i i Oct. i Dec. Total 

1944... =sssi‘(‘i‘(iétié*dtS OCG | 254] 270) 249 | 280] 258 | 224 | 293 | 252) 264 | 248 219 | 3,070 

1945............__| 251] 218 | 261 | 236] 246] 238} 242) 264; 223 | 244 236 | 220 {1 2,879 

1946.._....._...__| 254 | 2251 250] 256} 250) 259) 208; 274] 2385 | 258 225 | 226 | 2,929 

1947_....._..___.| 227 | 183 | 220] 202] 211} 209] 218) 219) 229) 253 | 208 238 | 2,617 

19481... | 210 | 199 | 234] 230] 222] 224) 230) 231) 225) 230]. 232 220 | 2,687 

— 
1 Subject to revision. 

Wyoming.—All previous Wyoming production records were shat- 

tered in 1948, when 54.0 million barrels were produced, surpassing 

the 1947 total by 9.2 million barrels. Largest gains were registered 

in the Big Sand Draw, Elk Basin, Hamilton Dome, Lost Soldier- 

Ferris-Wertz, and Steamboat Butte fields. 
During 1948, 584 wells were drilled, including 394 oil wells. A _ 

| break-down of the exploratory wells indicates the following: 14 new 

fields, 3 new pools, 3 shallower pools, 13 deeper pools, 11 outposts, and 

| 183 dry holes. During 1948 Wyoming was the center of intensive 

exploratory drilling in the Rocky Mountain region. 

Three outstanding discoveries were made in 1948. The Seaboard 

Oil Co. discovery in Park County found production in the Phosphoria 

| formation at 8,496-8,550 feet; two other pay horizons were located 7 

later in the Frontier and Tensleep formations. Pure Oil Co. struck 

oil in the West Poison Spider field in Natrona County in the Frontier 

formation at 14,309 feet—the deepest producer in the Rocky Moun- | 

tain region. An extension one-half mile northwest of the strike 

located oil in the Mesa Verde formation at 9,230 feet, opening up 

new possibilities in the area. 
The Sinclair Wyoming Oil Co. discovered deeper pay horizons on 

the Lost Soldier and Wertz structures in Sweetwater County. Of 

special importance was the finding of oil in the Deadwood formation, 

which is reported as the first commercial production in the Rocky 
Mountain area from rocks of Cambrian age.
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. Production of crude petroleum in Wyoming, 1944-48, by fields 

[Thousands of barrels] | 

eee a eS ES 
SS 

. Big |Byron- Hamil- 
Big Crooks{ Elk Fran- | Grass L - La 

Year Muddy| Sand | Gar’ | “Gap | Basin | nie Creek pen Barge | Creek 

1944._.2-.-.---..-..| 504 |_---__--| | 2, 534 2| 2,985| 1,092] 993] 470] 585 | 6,535 
1945-2) bag 1263 | 3,752 | 464] 3,190] 1,487] 1,016| 957] 510] 5,503 
1946.07] Snes | «= 447 | 3,814] 571 | 4,580] 1,331] 1,094| 1,306] 461} 4,920 
1947-7} 68 | 1,462} 4,653| 659 | 4,696] 1,711 | 1,042) 2196] 416] 4,204 
19481. | Sa | 2,500] 4,546] 874] 6,039] 1,746] 1,187] 3,188] 436] 3,290 

Lost Steam- | | | | 
Year Little |Soldier-| Oregon| Pilot | Rock | Salt boat Winkle-} Other Total 

Buffalo| Ferris-| Basin | Butte | Creek | Creek | putt, | man | fields? ota 
Wertz utte pe 

1944..___...._...--.|__-.----| 3,441] 4,388] 370] 935] 4,802| 601] 117] 3,102 |- 33,356 | 
1945-0380 | 35135 | 4454] 2601 841] 4578 | 1,017| 228] 3,725 | 36,219 
1946. | 57a | 35183] 4164] 325] 853] 4642] 1,888] 385] 3,781 | 38,977 
1947.2] 982 | 4,003 | 4,009} 262] 867] 4,566} 2,800| 507] 4,979°| 44,772 
19491. | 1,284 | 5,466} 3,491} 200] 766| 4,655 | 3,822| 796] 8,914] 54,004 

1 Subject to revision. 
2 Includes crude oil consumed on leases and net change in stocks held on leases for entire State. 

WELLS OS - 

The number of wells drilled in the United States, including oil and 

gas wells and dry holes, increased from 30,842 in 1947 to 37,508 in 

1948. : . . : . 

Oil-well completions rose 25 percent from 17,999 in 1947 to 22,585 

| in 1948, dry holes increased from 9,538 in 1947 to 12,026 in 1948, 

and the number of gas wells completed declined from 3,305 in 1947 to 

2,897 in 1948. The number of oil wells completed in 1948 repre- 

sented about 60 percent of the total wells drilled, dry holes consti- _ 

tuted 32 percent, and gas wells completed were about 8 percent of the 

total. 
The increase of 4,586 in total oil wells completed in 1948 compared 

with 1947 included increases of 1,807 in oil wells completed in Texas, 

756 in California, 516 in Louisiana, 428 in Oklahoma, and 374 in 
Kansas. BS 

The annual survey of the total number of producing oil wells in 

the United States indicated 426,280 wells on December 31, 1947, 

compared with 421,460 wells on December 31, 1946, 

883326—50——60 :



© 
88 

, 

a
e
 

is 

ae 

Bi 

; 

, 

: 

yi , 
. 
c
e
 

: 

DD 

a 

hth 

, 

e
a
 

| 

H
a
g
e
 

- 

i

h

e

 

, 

C

l

e

 

© 

a
i
l
 

oo 

i, 
L
a
i
 

* 

y 
7 

y 

a

l

 

i. 

il 

| 

a
l
 

: 

a

u

l

 

5 
i
c
i
 

‘
i
t
 

. 
i
i
i
 

D 

a

l

y

 

. 
- 

“
t
e
i
 

|
 

rT 
a

l

y

 

a 
L 
“

l

e

 

0 

i; 

i; 

if 

D 
LD 

Le 
P
a
t
e
 

Wy 
Y YY U Yi, Y 

yy Y Yy V
7
 

00 

of 

a 
_ 

—

 

leas 

a

c

e

 

z 
sf 

v

o

 

Ga 
G 

| 

7m 
. 

- 

a

e

 

8 

36 
Gil | 

| 

w

o

w

 

19 

y 

™ 
s
a
i
t
h
 

.
 

: 

1a 
e

e

 

7" 
p

a

n

e

i

 

p

r

i

 

‘
 

r

e

 

1

 

ld 

30 

if 

s
i
r
e
 

p

e

 

ar 

n

r

 

p

u

 

p

e

e

 

0 

p

a

t

”

 

Y) 

0 

f
o
 

ye 
A
t
 
T
h
y
 

J Z YY Yy 
Y , yyy 

Y 7

 

aa 
2, 

= 
re 
y

p

e

 

|
 

ths. 

=| 

a - 
g

p

!

 

on 

iu 

2

 

. 

> 

| 
- , a

e

s

 

dd I9 

°¥ 

g

e

t

 

4
 

“ee 

00 

| v
i
g
 

Yj 
la 

43 

0 

H

e

 

y YY Yyy 
YY Yy Y V

7
 

“" 

i 
2, 

i

e

 

* 

° 

_ . A
 
WW 

LY, 
Wy UY Y

j
 

Ad 

rate 

F 
Z tp 

Gy 
Ue 
i
e
 

Cee 
ty 

ag 
is 

of 

a 

Sg 

2 

S 

: 

g

h

t

 

ited 

o

r

 

9 

me 

or 
0 

=

 

vn 

ul 
50 

i

 

me 

a, 
7 

e
e
 

™ 

: 

Yj 
.
 
6
 
Gy iy U

y
 

y tye 
U
e
 

illed 

= 

o

n

g

 

als 
drill 

5 

alt 
_
 

—wats 4 

0 
i

 

44 

4.— 

1,0 

c

 

ae 
19 

E 
4, 

_
 

is 

| oo 

00 
L
O
 

| 

° 
_
.
 —_ Oo 

—



PETROLEUM AND PETROLEUM PRODUCTS 939 

Wells drilled for oil and gas in the United States, 1947-48, by months 

{Oil and Gas Journal] 

Total 

Wells Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov. | Dec. 
Num-| Per- 
ber | cent 

_ 1947 : | 
Oil_____...-_| 1,368] 1, 201] 1,330] 1, 252] 1,618] 1,470) 1,683] 1,818} 1,527] 1,763] 1, 559} 1, 410/17, 999]. 58.4 
Gas...__.-.-| 287] 265| 261| 195] 263] 258/ 208] 304) 288] 341! 200) 255] 3,305} 10.7 
Dry....-----| 748| 623] 686] 651] 728| 776] 887| 971} 797| 905) 951} 815) 9,538} 30.9 

Total__| 2, 403! 2,089] 2,277| 2,098] 2, 609} 2, 504] 2,868] 3, 093] 2,612] 3,009] 2,800] 2, 480/30, 842 100.0 
SOS oS OOS OOOO TS OS OSS ESS T= —SS>SE=E_EOO O_O OEESEE_ —S_—_ ee 

1948 
Oil____..__-_| 1, 786| 1, 418| 1, 665] 1,701] 1,870} 1,859] 2,129) 1,957] 2,176] 2,024) 1, 964| 2, 036/22, 585} 60. 2 
Gas....-..--| 265} 183] 215} 196] 213] 222) 292] 251] 285) 280] 226] 269] 2,897) 7.7 

. Dry.--------| 957| 665] 741! 876] 991] 997! 1,172! 1,077] 1,143] 1,191! 1,040} 1, 176|12,026] 32.1 

Total._| 3,008] 2,266] 2, 621} 2,773] 3,074] 3,078! 3,593] 3,285] 3, 604! 3,495] 3, 230) 3, 481/37, 508} 100.0 

Wells drilled for oil and gas in the United States, 1947—48, by States and districts 

[Oil and Gas Journal] _ 

| 1947 1948. So | 

State and district ee 

Oil Gas Dry | Total | Oil Gas Dry | Total 

| Alabama__._-.---------------------- 5|-.-----| 24 29 1|_..----| 20 21 
Arkansas_....------.----------------| 182 10 137 329 151 5 145 301 
California. .._.---.-..--.----.-------| 1, 689 | 45 369 | 2,053 | 2,395 21 460 | 2,876 
Colorado. ---------.----------------- 152 7 50 209 149 10 48 207 
Tllinois__.._.-.---------------..-----] 1,054 10 969 | 2,033 | 1,262 11] 1,165 | 2,438 
Indiana______.....-.----.-----------| 312 35 334 681 | 518 40 B19 | 1,077 
Kansas_._._.-.----------.--------.--| 1,303 452 912 | 2,667} 1,677 382 | 1,193 | 3,252 
Kentucky--------.------------------ 289 110 261 660 349 151 403 903 

Louisiana: __ : 
Gulf Coast.-.--.-------.--------} 443 | 15 193 651 457| 21 291 769 7 
Northern......---------.--------| 598 90 292 975 | 1,095 112 343 | 1,550 | 

_ Total Louisiana.._.--...---.--] 1, 036 105 485 | 1,626] 1,552 133 634 | 2,319 
Michigan_.--.-.....-...--.---....---] 312 55 402 769 355 30 435 820 
Mississippi_...--.-...-.--.----------| 319 29 143 491 250 16 161 427 
Montana....------------------------| 152 93 64 309 191 69 85 | 345 
Nebraska, Missouri, Iowa........-.--|--------|-------- 7 7 18 3 35 56 
New Mexico._..---------------------| 428. 60 79 562 433 44 129 606 
Oklahoma.._..... .--..------------| 1,989 302 | 1,532 | 3,823 | 2,417 258 | 1,588 | 4,263 
Pennsylvania, New York, Ohio, 

. West Virginia__..__........._.----.| 2,886 | 1,485 685 | 4,956 | 2,834] 1,170 707 | 4,711 

Texas: 
Gulf Coast._..------------------| 909 111 479 | 1,499 | 1,057 133 688 | 1,878 
West Texas_...-.-------..---.---| 1,973 21 293 | 2,2871 2,756 31 464 | 3,251 
East Texas..__..-_-.--------..--| 313 77 206 596 339 47 213 629 
Other districts__....__.......-.-.| 2,617 328 | 1,956 | 4,901 | 3,467 301 2, 646 6, 414 

Total Texas. -.---..-...-....--| 5,812 537 | 2,934] 9,283] 7,619 |  642| 4,011 | . 12,172 
Wyoming______.--._---.------------- 172 19 76 267 394 7 183 584 
Other States__.__._--_....-.------_-- 12 1 75 88 20 5 105 130 

Total United States.......----] 17,999 | 3,305 | 9,538 | 30,842 | 22,585 | 2,807 | 12,026 | 37, 508 
nena
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Producing oil wells in the United States and average production per day in 1947, 
by States and districts ! 

a | | Producing oil wells Producing oil wells 

“State and district Approx production State and district Approx prodacte sa 
, number, er Wey number, ver acy 

Dee. 31 (barrels) Dee. 31 (barrels) 

‘Arkansas__.-..--.-.----_. 8, 590 23.6 || New York_---_-_.--__-_.- 22, 500 0.6 
_  California._....-..--.---- 24, 420 38.3 || Ohio_...----.--------__-- 19, 500 4 

Colorado. ._...--___._____ 600 84.4 || Oklahoma____.._._-_-__- 52, 200 7.4 
Tilinois.........--..-____- 25, 670 7.1 || Pennsylvania__--...-..._- 83, 600 4 
Indiana....-.-----.--.--. 2300 | 7.6 ae ee 
Kansas._.....-..-...----- 27, 500 10.7 |; Texas: 
Kentucky-.....--___-.__- 14, 780 1.7 Gulf Coast__..--_____ 15, 100 48.2 

————— | —_——————— _ || West Texas___..---___| 21, 000 30. 5 - 
Louisiana: East Texas....-.--__- 23, 200 13.7 

_ Gulf Coast. ..----_... 3, 910 90.3 Other districts._..._.- 48, 300 12. 4 
Northern.____------_- 4, 790 21.6 —____|_ 

-——<<—————“— Total Texas.._.___- 107, 600 | - 21.1 
Total Louisiana. --_- 8, 700 52.4 || West Virginia_...___..__.- 16, 250 4 

Michigan___.-_-_____-____ 3, 540 12.6 || Wyoming_....___-__-.___- 4,320 28. 7 
Mississippi--.........---- 1, 120 100. 2 || Other States 3__.______... 140 16. 4 
Montana_.-_..--..-..-..__ 2, 890 8.5 —————=_ 
Nebraska._-_.-_._-...-_-- 60 10. 5 Total United States. 426, 280 12.0 
New Mexico__..._...---... 5, 000 23.1 

1 Figures for 1948, not yet available. | | 
2 Alabama, Florida, Missouri, Tennessee, and Virginia. 

7 ~ CONSUMPTION AND DISTRIBUTION | 

| The increase of 9 percent in domestic crude production and the 
gain of 32 percent in the amount of crude oil imported provided a 
new supply in 1948 sufficient to cover an increase of 25.6 million 
barrels in crude stocks and meet an indicated demand for 2,119.8 
million barrels or 8 percent more crude than in 1947. Furthermore, 
the increase of 79.6 million barrels of refined stocks in 1948 indicated 
that the demand for crude oil was inflated above actual requirements. 

The indicated demand for domestic crude oil rose from 1,856.5 
million barrels in 1947 to 1,994.8 million in 1948—a gain in average 
requirements of 364,000 barrels daily or 7 percent compared with 1947. 
The indicated demand for foreign crude oil rose from 97.6 million 
barrels in 1947 to 125.0 million in 1948—a gain of 28 percent. The 
demand for foreign crude oil represented 6 percent of the total in 1948 
compared with 5 percent in 1947. _. 

Of the total demand for crude oil in 1948—2,119.8 million barrels— 
the quantity of crude run to stills at refineries was 2,030.7 million 
barrels, or 96 percent of the total, and all other crude used amounted 
to 89.1 million barrels, or 4 percent of the total. Crude exports 
declined from 46.4 million barrels in 1947 to 39.8 million in 1948; 
crude transfers to fuel oils decreased from 30.4 million in 1947 to 27.4 
million in 1948; and other crude used for fuel or lost declined from 25.1 
million barrels in 1947 to 21.9 million in 1948. 

Runs to Stills.—Total crude oil run to stills amounted to 2,030.7 
million barrels in 1948, an average of 5,548,000 barrels daily, compared 
with 1,852.2 million barrels (5,075,000 barrels daily) in 1947. The 
increase in total runs amounted to 178.4 million barrels (473,000 
barrels daily) and was 9 percent above the previous record in 1947. 

Every refinery district except the Appalachian showed a substantial



Runs to stills of crude petroleum in the United States in 1948, by districts and months! 

[Thousands of barrels] | 

District January | February| March April May June July | August | § eptem- October | N ner Decem- Total 

East Coast: i 
Domestic__..---.--..--.--.-.--_-_---- 15, 704 16, 813 18, 200 17, 581 17, 481 17, 594 17, 597 16, 074 15, 028 16, 304 14, 736 14, 924 198, 036 ry 
Foreign.....----------..-. 22-2 8, 270 7, 700 8, 288 8, 760 10, 278 9, 342 10, 018 10, 815 11, 300 11, 608 11, 226 11, 616 119, 221 = 

Total East Coast_....-.-_..._-_____ 23, 974 . 24, 513 26, 488 26, 341 27, 759 26, 986 27, 615 26, 889 26, 328 27, 912 25, 962 26, 540 317, 257 9 
Appalachian.._.-...-...---. 2-2 el 5, 419 4, 930 5, 140 5, 036 5, 188 4, 870 3, 998 3, 825 3, 791 4,901 5, 154 5, 385 57, 637 ts 
Indiana, Illinois, Kentucky, etc_......---- 27, 180 24, 118 26, 460 26, 292 27, 860 26, 832 28, 904 28, 340 28, 765 29, 371 29, 017 29, 094 332, 233 
Oklahoma, Kansas, Missouri, etc. ..---.-- 13, 525 12, 587 13, 066 13, 392 14, 057 14, 064 14, 964 15, 069 14, 220 13, 650 13,115 138, 540 165, 249 e 
Texas Inland__.-_-.---.----. 2 7, 988 6, 899 7, 586 7, 457 7, 651 7, 489 7, 697 7, 594 7, 518 7, 105 7, 214 7, 761 89, 909 

Texas Gulf Coast: 5 
Domestic_..--.---.------------ 40, 392 38, 655 41,129 41, 840. 44, 261 42, 029 42, 749 43,115 42, 382 43, 067 40, 857 44, 318 504, 794 
Foreign.__..-_.--.-_---.-.-..-.-.--.-.|_-------- 67 120 157 261 136 488 640 415 |- 588 742| 1,179 4793 0 

Total Texas Gulf Coast_.-...._..-_- 40, 392 38, 722 41, 249 41, 997 44, 522 42, 165 43, 237 43, 755 42, 797 43, 655 41, 599 45, 497 509, 587 S 

Louisiana Gulf Coast: . | = 
Domestic...--_---------.------_-.-__- 12, 982 12, 292 13, 152 12, 813 13, 540 12, 835 13, 476 18, 451 13, 142 14, 000 13, 519 14, 021 159, 223 O 
Foreign----.--------------------------|----------|---------- |----------|----------|---------- |----------|----~~---~|----------|---------- |---- ee Le Lee 

. OO eT eee To ooo ooo oo fe ee eee ee teoosCiérd 
Total Louisiana Gulf Coast_.__..... 12, 982 12, 292 13, 152 12, 813 13, 540 12, 8385 13, 476 18, 451 13, 142 14, 000 13, 519 14, 021 159, 223 

Arkansas, Louisiana Inland, Mississippi, d 
OtC_-----nnnennneunnneneneee-ne-e-------| 2,428 | . 2,217] 2,861| 2,496] 2,386| 2,501| 2,601] 2,498| 2576] 2,540| 25421 2,618! 29,759 

Rocky Mountain=---27--- 1] 5046 | 4625 | «4883 | 4,404 | 4 og2 | 081 | 5,040 | +5827] 5,201 | 5,061 | 4,906] 5,155 | 59,631 yy 
Oalifornia.--........-.--...-...-...-----.. 26, 862 25,111 26, 622 25, 910 27, 800 26, 329 27, 014 27, 499 16, 942 25, 234 27, 138 27, 724 310, 185 bd 

Total ~ : ] ] } ° otal: 
Domestic...-------.------------ 157,526 | 148, 247 158, 599 157, 281 165, 166 159, 474 164, 040 162, 787 149, 565 161, 233 158, 198 164, 540 | 1, 906, 656 q 
Foreign......--.--...--..-------- 8,270 | 7, 767 8, 408 8, 917 10, 539 9, 478 10, 506 11, 455 11, 715 12, 196 11, 968 12, 795 124, 014 Q 

rn rr rrr a a ae re : 

Grand total: = mM 
1948. ...---.--..--..-...---.---.| 165, 796 156, 014 167, 007 166, 198 175, 705 168, 952 174, 546 174, 242 161, 280 173, 429 170, 166 177,385 | 2, 030, 670 
1947_....----.---.---.-.--------..| 146, 897 134, 953 150, 120 141, 210 153, 348 153, 604 161, 844 163, 068 159, 771 162, 854 158, 719 165, 858 | 1, 852, 246 

Daily average 1948_....-....---....- 5, 348 5, 380 5, 387 5, 540 5, 668 5, 632 5, 631 5, 621 5, 376 . 5, 594 5, 672 5, 720 5, 548 

ASubjecttorevision. — oO |
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gain in total crude runs in 1948 compared with 1947. The principal 
increases by refinery districts in 1948 were gains of 72.6 million barrels 
in the Texas Gulf, 30.9 million in the Indiana-Ilinois district, 19.9 
million in the East Coast, 19.3 million in the Louisiana Gulf, 12.2 
million in the Oklahoma-Kansas district, and 8.8 million barrels in the 
California district. . | 
Distribution The demand for domestic crude petroleum is af- 

fected by total imports, the production of other light oils, and the 
relation of indicated crude demand to actual requirements that must 
be considered..in the light of changes in stocks of refined oils. The 
total demand for domestic crude petroleum set a new record in 1948, 
increasing from 1,856.5 million barrels in 1947 to 1,994.8 million in 

_ 1948. This demand was met by a production of 2,016.3 million bar- 
rels of domestic crude oil, 21.5 million of which was added to stocks. 
The supply of domestic crude oil was supplemented by a consumption __ 
of 125.0 million barrels of foreign crude oil—a gain of 27.4 million com- 
pared with 1947. Imports of refined products, mostly residual fuel 

. oil, decreased from 61.9 million barrels in 1947 to 58.6 million in 1948. 
Stocks of refined products, however, increased 79.6 million barrels in _ 
1948 compared with a decline of 4.8 million in 1947. The production 
of light liquids from natural gas increased from 132.9 million barrels 
in 1947 to 145.8 million in 1948. 

Demand for crude petroleum in the United States, 1945-48, by States of origin 

[Thousands of barrels] 

1945 1946 1947 1948 1 | 

| State Dail Dail Dail Dail ally any ally aily 
_ Total | average | Total average Total | average | Total | average 

. Alabama. _...-22-_-_ 151 | 0.4 382 1.0 408 | 11 441 1,2 
Arkansas....._._.....| 29, 272 80. 2 28, 068 76.9 29, 511 80.8 31, 562 | . 86. 2 
California_..........| 329, 473 902.7 | 310,094 849.6 | 330,830 906.4 | 336, 569 919. 6 
Colorado. ........--- 4, 815 13.2 | 10, 955 |. 30. 0 15, 869 43.5 16, 672 45.6 

. Florida_:__---------- 42 1. 44 -1] 168 15 326 9 
Iilinois.........--.-.| 72,907 199. 7 75, 851 207.8 71, 828 196. 8 61, 392 167.7 
Indiana... ..---.-- 4, 955 13.6 6, 776 18.6 6, 111 16.7 6, 529 . 17.8 
Kansas_.............| 95, 609 261.9 96, 743 265.0 | 106, 200 | 291.0 | 109, 549 — 299.3 
Kentucky.-.........| 10; 247 28. 1 10, 399 28. 5 9, 963 27.3 8, 478 — 23.2 
Louisiana_......-.-.| 131, 518 360.3 | 145,050 397.4 | 160,352 439.3 | 179,146 489. 5 
Michigan._.._._.....| 17, 210 47,2 16, 977 46. 5 16, 570 45.4 16, 609 45.4 
Mississippi.......-..| 17,814 48. 8 23, 826 65.3 35, 246 96. 6 45, 723 124.9 
Montana. __......__. 8, 241 22. 6 9, 075 24.9 8, 393 23.0 9, 312 25.4 
Nebraska___....-.___ 316 9 300 8 226 6 240 7 
New Mexico__.......| 37,978 104. 0 36, 500 100. 0 40, 889 112.0 47, 349 129. 4 
New York.--..___..- 4, 666 12.8 4, 860 13.3 4, 741 13.0 4, 612 12.6 
Ohio__.__..-_.--_.._- 2, 819 7.7 2, 751 7.5 3, 057 8.4 3, 199 8.7 
Oklahoma.___.__._..| 135,318 370.7 | 139,878 383.2 | 144,379 395.5 | 153, 241 418.7 
Pennsylvania_._._.....| 12, 487 34. 2 12, 724 34. 9 12, 812 35.1 12, 178 33. 3 
Texas._.......-.-.-..| 762,576 | 2,089.3 | 757,211 | 2,074.6 | 810,557 | 2,220.7 | 897,977 2, 453. 5 
West Virginia__..____ 2, 930 8.0 2, 875 7.9 2, 701 7.4 2, 592 71 
Wyoming............| 36, 247 99.3 36, 679 100. 5 45, 545 124.8 51, 038 139. 4 
Other States 2____._- 59 2 84 2 123 3 93 .2 

Total_._--.-.-_|1, 717, 650 | 4, 705.9 |1, 728,102 | 4,734.5 |1, 856,479 | 5,086.2 |1, 994, 827 5, 450. 3 

ba 

1 Subject to revision. 
3 Missouri, Tennessee, and Virginia. 

The Bureau of Mines collects data relating to the receipts of 
| domestic and foreign crude petroleum at refineries in the United 

States. These receipts provide the crude run to stills at refineries, 
small amounts of crude used for refinery fuel, and the changes in
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crude stocks at refineries. Classification of the receipts by States of 
origin shows the amount received from local production (intrastate), 
receipts from other States (interstate), and receipts of imported 
crude. The classification of receipts by methods of transportation 
indicates the final receipts by boat, pipe line, or tank cars and trucks. 
The domestic receipts by boat were in most instances originally 
moved by pipe line from the point of production to the point of ship- | 
ment by boat. a 

Receipts of domestic and foreign crude petroleum at refineries 
increased from 1,855.6 million barrels in 1947 to 2,046.6 million in 
1948—a gain of 191.0 million barrels. : 

These receipts provided for total runs to stills of 2,030.7 million 
| barrels, fuel use and losses of 7.3 million, and an increase of 8.6 

million barrels in crude stocks. Receipts of foreign crude oil in- 
creased from 97.5 million barrels in 1947 to 129.1 million in 1948 and 
represented 5.3 percent of total receipts in 1947 and 6.3 percent in 
1948; interstate receipts of domestic crude rose from 716.8 million 
in 1947 to 787.9 million in 1948 and represented 38.6 percent of the 
total receipts in 1947 and 38.5 percent in 1948; and intrastate receipts 
of domestic crude were 1,041.3 million barrels in 1947 and 1,129.6 | 
million in 1948 and represented 56.1 percent of the total receipts in 
1947 and 55.2 percent in 1948. | a 

Refinery receipts of crude petroleum in 1948, by methods of trans- 
portation, indicated that 72.0 percent of the total was delivered by 
pipe lines in 1948 compared with 73.4 percent in 1947; that 25.2 
percent was delivered by boat compared with 24.1 percent in 1947; 
and that 2.8 percent was delivered by tank cars and trucks in 1948 
compared with 2.5 percent in 1947. | : | | 

Receipts of crude petroleum at refineries in the United States, 1944-48, by 
methods of transportation 

, | [Millions of barrels] 

Method of transportation | 1944 | | 105 =| 1046 | ior7 | sas 

By boat: Intrastate...--------------------------] 68.2 94.1 96.7 108. 5 120.9 
Interstate....------------------------- 67.1 113.3 226. 2 241.0 265.1 
Foreign... ..-.-..---.--.---.---------- 44.8 74.3 86.1 97.5 129.1 

Total by boat... .--.---------------- 165.1 281.7 409. 0 447.0 515.1 

By pipe lines: 
trastate...--------------------------| 909.6 913.7 888. 9 912.9 984.7 

Interstate....-.-----------------------| 480.8 454.2 401. 4 449.7 490.0 
Total by pipe lines.._-.-----------]_ 1,300.4|  1,367.9| 1,200.3] 13626] 1,474.7 

By tank car and truck: 
Intrastate......--_-------------------- 16.5 15.2 20.1 19.9 24.0 
Interstate_...-.----------------------- 96.5 59.1 17.8 26.1 32.8 

Total by tank car and truck.....-_- 113.0 74.3 37.9 46.0 56.8 

Grand total...-.-------------------| 1,688.5 | 1,723.9] 1,737.2] 1,855.6] 2,046.6 
a 

1 Subject to revision. | 

Total deliveries to refineries by boat were 515.1 million barrels in 
1948. The delivery of foreign crude totaled 129.1 million barrels, of 
which 123.6 million went to the east coast and 5.5 million to the Gulf
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coast. The interstate movement of domestic crude oil by boat 
amounted to 265.1 million barrels, including 193.0 million barrels 
shipped from the Gulf coast to the east coast, 56.6 million barrels of 
exchanges by boat between the Texas Gulf and Louisiana Gulf coast 
ports, and a balance of 15.5 million barrels for all other interstate 
boat shipments, of which 13.4 million represented river shipments to 

| Kentucky refineries. The intrastate deliveries by boat amounted to 
120.9 million barrels in 1948, including 48.0 million barrels in Calli- 
fornia, 44.5 million barrels delivered by boat in the Texas Gulf, 25.4. 
million delivered in the Louisiana Gulf, and only 3.0 million barrels of 
intrastate deliveries by boat in all other districts. 

East coast refineries received 321.7 million barrels of crude oil in 
1948, of which 123.6 million was foreign crude and 198.1 million 
domestic crude. The receipts of domestic crude oil included 193.0 
milion barrels by interstate boat movements and 5.1 million barrels 
by pipe line and tank car from Pennsylvania, New Mexico, and 
Florida. Receipts by interstate boat movements included 172.1 
million barrels of Texas crude, 10.5 million of Louisiana crude, 6.9 
million of Mississippi crude, 2.2 million of Oklahoma crude, and 1.3 ) 
million New Mexico crude. The east coast refineries are predomi- 
nantly supplied by boat movements of crude oil; the east coast is the 
primary area in which domestic crude oil from the Gulf Coast States 
-comes into direct competition with imports of foreign crude oil. The 
output of refineries in the east coast was further supplemented by 
large shipments of products from the Gulf coast refineries; this region 
also received most of the imports of refined products. 

. ‘The total demand for domestic crude oil in 1948 was 1,994.8 million 
barrels, an increase of 138.3 million compared with 1947. The principal 
changes in the market demand for domesic crude petroleum by States _ | 

of origin (computed from production and changes in crude stocks ‘by 
origin) in 1948 compared with 1947 were gains of 87.4 million barrels 
for Texas, 18.8 million for Louisiana, 10.5 million for Mississippi, 8.9 
million for Oklahoma, 6.5 million for New Mexico, 5.7 million for 
California, and 3.3 million barrels for Kansas. The principal declines 
in demand were 10.4 million barrels for Illinois, 1.5 million for Ken- 
tucky, and 0.6 million for Pennsylvania. - 

The market demand for Texas crude oil increased from 810.6 million 
barrels in 1947 to 898.0 million in 1948, and 5.3 million barrels were 
added to stocks of Texas crude oil. The relative contribution of | 
Texas to the total demand for domestic crude oil was 43.8 percent in 
1946, 43.7 percent in 1947, and 45.0 percent in 1948. The wide dis- 

tribution of Texas crude oil means a large increase in demand in 
periods of rising demand and, if total demand declines sharply, 
Texas probably would suffer most of it. In 1948 deliveries of Texas 
crude oil to. domestic refineries totaled 883.5 million barrels, including 
495.6 million delivered to refineries within the State and 387.9 million 
moved to refineries in other States. Shipments to east coast refineries 
amounted to 172 million barrels and declined about 1 percent compared 
with 1947. Deliveries to refineries in Indiana, Illinois, Ohio, and 
Michigan were about 130 million barrels in 1948 compared with 107 
million in 1947. Almost 52 million barrels of Texas crude was 
delivered to Louisiana refineries in 1948; about 26 million barrels were
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sent to refineries in Missouri, Oklahoma, and Kansas and about 7 
million barrels to refineries in the Appalachian district. | 

California ranked second as a source of crude-oil supply in the United 
States, with a market demand of 336.6 million barrels in 1948 and an © 
increase of 3.5 million barrels in crude stocks of California origin. 
California supplied 17.9 percent of the total demand for domestic | 
crude oil in 1946, 17.8 percent in 1947, and 16.9 percent in 1948. The 
total distribution of California crude in 1948 included deliveries of 315 
million barrels to refineries within the State and transfers of 19 million 
barrels for use directly for fuel without refining; the balance represented 
exports of crude oil to Canada and losses. California oil supplies 
most of the requirements in the Pacific Coast States and some exports 
to foreign markets in the Pacific. A substantial proportion of the 
naval requirements for fuel oil is purchased in California, and much of 
the fuel oil used by railroads crossing the mountains to the east is 
supplied from there. Within the State, oil competes with natural gas 
and power from hydroelectric plants. | | 

Louisiana was the third-largest source of domestic crude-oil supply 
in 1948, with a production of 181.2 million barrels, increase in stocks 
of 2.0 million, and a market demand of 179.1 million. Louisiana 
contributed 8.4 percent of the total market demand for domestic 
crude in 1946, 8.6 percent in 1947, and 9.0 percent in 1948. Of the 
total deliveries of Louisiana crude to refineries in 1948, about half was 
sent to refineries within the State, and the balance was delivered to | 
refineries in other States The largest outside market was in Texas, - 
with deliveries of 59 million barrels in 1948, and the remaining inter- 
state shipments of Louisiana crude are divided about equally between 
the east coast and the upper Middle West. 

Oklahoma ranked fourth in supplying the demand for domestic 
crude oil in 1948. The relative percentage of the total, however, 
declined from 8.1 percent in 1946 to 7.8 percent in 1947 and 7.7 percent 
in 1948. Production in 1948 amounted to 154.0 million barrels, with 
an increase in stocks of 0.8 million and a market demand of 153.2 
million. Of the 148 million barrels delivered to refineries in 1948, 
almost 66 million went to refineries within the State. The principal 
shipments of crude to other States were 25 milloin barrels to refineries 
in Jiinois-Minnesota-Wisconsin, 24 million to Indiana, 13 million to 
Ohio, and 7 million to Kansas-Nebraska. Considering the fact that 
there is a large northward pipe-line movement of crude oil from Texas, _ 
Louisiana, Arkansas, Mississippi, and New Mexico, the demand for 
Oklahoma crude oil is primarily in the upper Middle West and 
adjacent sections of Canada. 

Kansas ranked fifth as a source of domestic crude supply in 1948. 
The percentage of the total demand for domestic crude oil supplied 
by the State rose from 5.6 percent in 1946 to 5.7 percent in 1947 and 
declined to 5.5 percent in 1948. Crude production amounted to 110.8 
million barrels in 1948, with 1.3 million barrels added to stocks and a 
market demand of 109.5 million barrels. About 54 million barrels of 
Kansas crude were delivered to refineries within the State, and the 
most important shipments to refineries in other States were 18 million 
barrels to Lllinois, 13 million to Indiana, and 9 million to refineries in 
Oklahoma.



Daily average demand for total crude petroleum in the United States in 1947-48 by States of origin and by months ie 

(Thousands of barrels] 
rn errr rere arene ene cc GS SG ST SS a 

State January |February| March April May June July August © Septem October N or D ber Year . 

1947 
Alabama. ----....-...-...--._---_---... 0.7 0.8 0.8 1.6 1.0 0.7 1.9 1.3/ 1.1 1.2 0.8 1.4 ‘Lil 
Arkansas_-__.-.......--__.-.--.-.--------- 72.5 84, 4 79. 4 84. 5 76. 6 82.3 76. 0 85.3 76. 6 86.1 82. 2 84.8 80.8 
California. ....-......---.---.-------_-.-- 873. 1 865. 5 890. 1 885. 0 922. 7 903. 7 898, 2 950. 8 920. 3 927.0 923. 0 913. 6 906. 4 
Colorado. ..-..--...-.-----.-----------~-- 41.4 41,2 38. 1 40. 4 42.8 40.3 45. 2 45.9 46.9 46.3 46.5 46. 6 43. 5 
Florida____.-...---_---.---.------------.. .2 1 .8 .3 .6 25 8 1.1 J. -----..]-----.--._]..-------. 11 eb 
Illinois. ....-..-----.---- ee 206. 1 228. 5 203. 7 198. 5 192.3 199. 9 210. 5 196. 8 181.0 173. 6 194. 9 178. 4 196. 8 < 
Indiana---_-...---.---_-.-_-----------_-- 18.1 17.1 16. 7 18. 2 15. 6 16.9 16.8 15.2 17.8 16. 6 15.2 16.6 167 & 
Kansas_........---.-------.------- +. -- 278. 8 287. 4 280. 4 277.7 297. 2 304. 8 281. 4 301. 2 300. 2 308. 2 293. 5 280. 6 291.0 Z, 
Kentucky..-.----.--------.--.----------. 24.9 26. 4 27.8 26. 7 21.8 27.1 29. 6 24.9 28. 6 26. 9 30. 4 32. 5 27.3 & 
Louisiana... _....---._-----.--.-. -------. 407.0 429. 4 414. 5 411.1 432. 3 448. 0 433, 2 457.3 427, 4 477.4 459. 5 473.6 439.3 
Michigan.-...--..---.---.--------~------- 45.9 45.1 43.8 43.0 43.9 40. 6 50. 5 40. 6 47.0 47.2 50. 2 47.0 45. 4 > 
Mississippi-...-.-.---......---.---.------- 81. 2 88. 5 69. 1 80. 9 115.8 91.7 109. 5 84.9 107. 0 117.8 106. 1 105. 4 96. 6 a 
Montana... _.----...----.---------------- 20. 2 22.1 21.3 22. 5 25. 5 21.7 18.9. 23. 5 25. 4 23. 4 24. 6 26. 6 23.0 
Nebraska... .--...-...-...---.--.------. .6 .6 25 6 5 .6 .6 6 8 .6 .6 .6 -6 id 
New Mexico. ..-----..-_-.----- ~~~ ae 111. 7 97. 7 93. 6 96. 7 102. 7 131.0 113.8 104.0 111.2 123.8 121.0 136. 1 112.0 ES 
New York. __.----.--.---_---_------------ 12.3 13. 4 11.9 11.7 12.9 12.3 13.6 15.7 13.1 13. 2 12.8 12.7 13.0 
Ohio__..._...-----.----. ee wee 7.7 8.3 8.9 7.3 9.4 .5 8.7 71 8.2 8.4 7.9 9.1 8.4 by 
Oklahoma___--_........-.-...---------.-. 395. 0 365. 7 405. 8 344, 2 406. 5 384. 5 404. 3 398. 8 426. 5 385. & 416. 7 410.0 395.5 td 
Pennsylvania........-.---.-.--.-..---.-- 37.8 36. 9 35. 7 32.0 37.6 35.3 32.9 33. 6 37.7 34. 5 33. 0 34. 6 35.1 O 
Texas__..-.------.--_---...-.--..--------| 1,965.3 | 1,998.1 2,017.8 | 2,024.7] 2,106.8] 2,224.6) 2,468.1 | 2,327.3 | 2,462.6} 2,301.1 2,344.9 | 2,396.3 2,220.7 © 
West Virginia...........-.----._---------- 7.6 8.0 5.0 5.1 6. 2 6.9 7.4 9. 2 7.4 10. 6 8.0 7.7 7.4 BW 
Wyoming...--..--.--.-_--------~--------- 110. 5 109. 4 115. 2 118. 4 121. 7 119. 6 119. 5 134.3 133. 7 140.1 137. 2 136. 6 124.8 
Missouri, Tennessee, Virginia_.........--. 6 5 4 4 4 4 4 .3 .3 .3 2 .2 3 yu 

Total domestic_..---.-.-..-.-----.-| 4,719%1 | 4,775.1 4,781.3 | 4,731.5 | 4,992.6 | 6,102.9 | 5,336.7; 5,259.6; 6,380.8 | 6,269.8 | 5,309.2 | 5,352.1 5, 086. 2 = 
Foreign.....-...-...---.---.------..------ 227.0 284, 2 295. 2 268. 6 259. 9 282. 8 249. 9 257. 5 276. 3 256. 1 2665. 6 286. 5 268.3 go 

Grand total 1947....--..--..---_-...| 4,946.1 | 5,059.3 | 5,076.5 | 5,000.1 | 5,252.5 | 5,385.7 | 5,586.6 | 5,517.1 | 2,657.1 | 5,525.9] 5,574.8 | 5,638.6 5, 353. 5 

1948 ! 
Alabama. -_-.---...-..---__--__------2-- 1.3 |---...--2 4 1.3 .9 1.6 2.6 2.0 .9 1.8 .6 .9 1.2 
Arkansas_..-..--.-...-...--.-----.~-----..- 79.3 91.5 85. 5 92. 2 84.9 89.8 85. 7 77.9 88. 4 84.9 81.2 94,1 86. 2 
California. ...-...-...---.-------...--- ee 937. 4 932. 9 919. § 922. 2 955. 6 947.3 952, 2 969. 4 615. 8 887. 2 992. 2 998. 0 919. 6 
Colorado_......---.--..-------_-----.----- 46. 2 43.3 42.3 43. 8 47,2 54, 5 44,4 44.5 50.1 45.8 42.5 42.3 45.6 
Florida_____..__---.---.--__--------- ee. 5 2 .6 .3 1.1 1.8 .5 1.6 1.1 2.8 .2 38) 9 
Illinois. ..-...-....-.-------- ee. 195.1 172. 5 149. 3 153.3 173.8 167.8 164.8 159. 8 179. 4 203. 2 152, 2 141.4 167. 7 
Indiana_._.--------..---- eee 13.0 14, 2 13.9 15.1 17.2 17.9 17.6 17.5 23.0 23.1 19. 7 21.8 17.8 
Kansas_.....------.------.--.-- +e 307. 6 287.5 278.9 284. 3 312. 2 316. 7 298. 6 |. 313.7 315. 7 279.3 313. 4 292, 4 299.3 
Kentucky ....---------------------------- 25.6 13.5 29. 7 29. 9 26.1 22.9 19. 4 22, 2 19,6 23.3 25.3 20. 0 23.2 
Louisiana... .-.-..-.---- 1-2 455. 0 489. 0 459. 8 475.2 526. 4 500. 3 508. 8 482. 5 490. 7 479. 8 496. 4 509. 7 489. 5 
Michigan . __-.--..------------------------ 45.9 44,2 45.8 41.8 45.1 44.0 43.0 46. 5 48.7 44.9 45.6 49.0 45. 4 
Mississippi... ...-...------.--..-.-_---.-- 108. 7 103. 0 120. 4 127.6 132. 2 120. 3 120. 4 128.1 122.1 143.8 136. 0 126. 0 124. 9



Montana. .-..—--. ---_ —___ —__-.------------ 24. 5 26. 7 26. 6 17.9 24. 9 26. 5 26. 8 28. 8 28. 0 25. 9 24.1 24. 5 25, 4 
Nebraska-....--..--.--.----.-------------- 6 6 6 7 8 7 2 .6 6 .5 8 2 7 
New Mexico.-..-_.-.---------------------- 125. 8 113.0 130. 5 146.8 139. 3 125. 8 117.8 115. 5 144,1 129.1 129, 2 135. 5 129. 4 
New YorE..-...-----------_-------------- 11. 5 12.1 13.9 12. 5 12.7 13.1 11.6 13.1 12.9 12.5 | 12.4 12.8 12.6 
Ohio. ....-.-.---.-------.---------------- 8.1 9. 9 9.5 9. 5 8.1 9.2 6.3 7.0 8.6 6.8 12,1 10.0 8.7 
Oklahoma........------------------------ 420. 9 414.0 403. 2 447.7 416. 6 391.0 448. 5 422. 3 401. 2 395.1 440.9 422.8 418, 7 
Pennsylvania... ...---------------------- 33. 2 33. 3 30. 4 35. 0 32.9 34. 0 31.1 35. 8 37.1 32. 6 31.1 32.9 33.3 
Texas. ...----..-.-.---------.---.--------| 2,311.5 | 2,368.0 | 2,408.7 | 2,496.2 | 2,494.2 | 2,511.9] 2,513.9) 2,478.1 | 2,503.3 | 2,480.4 | 2,407.4 | 2,466.3 2, 453. & 
West Virginia..-....--....--------~-.-..-- 6. 5 6.7 7.6 2.3 10. 2 6.2 8.5 8.0 5.1 6.4 9.3 8.2 71 
WON noone ee 153. 3 138. 9 149. 0 140. 7 134. 5 146. 5 140. 9 150. 4 146. 0 119.1 127. 5 126. 5 139.4 bg 

ssouri, Tennessee, Virginia...-..-.--.-- .2 2 .3 .3 4 2 2 2 1 2 wl .3 2 a 

Total domestic. ..------------------| 5,311.7 | 5,316.2 | 6,326.4] 5,496.6 | 6,597.3 | 5,549.7 | 5,564.3 | 5,525.4 | 5,242.5 | 5,428.5; 6,500.2] 5,536.4 6,450.3 
Foreign......-.------...-------------.---- 269. 6 270. 0 271.3 300. 9 340. 0 316. 5 343. 2 370, 4 394. 7 393. 5 402. 2 421.3 341. 4 g 

Grand total 1948..-.-...------..---.| 5, 581.3 | 5,586.2 | 5,597.7 | 5,797.5 | 6,937.3 | 5,866.2] 5,907.5 | 5,895.8 5,37.2 | 6,822.0 | 5,902.4] 5,957.7 5, 791. 7 a 

1 Subject to revision. ; 
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Demand for total crude petroleum in the United States, 1947-48, by States of origin and by months CO 

[Thousands of barrels] 

State January |February| March April May June July August Septem October N er Decem Year 

1947 . 
Alabama. .__...--..-_-.------------------ 93 22 24 47 31 22 59 40 34 37 24 45 408 | 
Arkansas.....-..----.--------------- ee 2, 248 2, 363 2, 461 2, 536 2,371 2, 468 2, 357 2, 645 2, 297 2, 668 2, 467 2, 630 29, 511 
California. ...............--...-...--.----| 27,065 | 24,285 | 27,592 | 26,550] 28, 603 27,110 | 27,845 | 29,4741 27,609 98,738 | 27,689 | 28,320] 330,830 
Colorado_._.....------------------.------ 1, 285 1, 153 1, 182 1, 211 1,327 1, 208 1, 401 1, 423 1, 407 1, 435 1, 394 1, 443 15, 869 
Florida._-_----.----------..-.--.--.---_.. 6 3 24 10 17 16 24. 35 |__...-----|--------.-|---------- 33 168 £< 
Illinois. .-.----.---------------------- ee 6, 390 6, 397 6,315 5, 954 5,961 |. 5,997 6, 528 6, 101 5, 430 5, 382 5, 847 5, 529 71,828 
Indiana__..-_-.-.------------------------ 562 478 518 546 484 508 522 472 533 515 457 516 6,111 4 
Kansas_____._-------------------- eee 8, 643 8, 047 8, 693 8, 331 9, 214 9, 145 8, 724 9, 338 9, 007 9, 554 8, 805 8, 699 106,200 & 
Kentucky._-_-_------------------------_- 771 740 862 800 677 813 916 772 858 835 912 1, 007 9,963 4 
Louisiana....__------------------------.-| 12, 617 12,024} 12,848 12,334 | 13,402] 13,440 13, 428 14, 176 12, 821 14, 798 13, 784 14,680 | 160,352 e 
Michigan.._._-.--.----------_-.-----_--_- 1, 423 1, 268 1, 358 1, 291 1, 360 1, 218 1, 565 1, 258 1, 409 1,462} 1,506 1, 457 16,570 & 
Mississippi-_._._-...--------.-------------- 2, 517 2, 479 2,143 2, 428 3, 590 2, 752 3, 394 2, 633 3, 211 3, 651 3, 182 3, 266 35, 246 
Montana. ._..-__-_------------------_--_- 626 620 661 676 792 652 587 729 762 725 740 823} 8,393 nd 
Nebraska._____._-_----_-------------_--__ 18 18 17 18 17 17}; —-«-20 16 25 20 20 20 226 bs 
New Mexico_.._.--.---.------------------ 3, 464 2,737 2,902 2,901 3, 182 3,930 3, 526 3, 224 3, 337 3, 839 3, 629 4, 218 40,889 > 
New York_.__..------------------------- 383 377 370 351 400 369 421 487 394 410 385 394] ° 4,741 by 
Ohio____.--__-.___----------_-- 238 932 277 220 291 285 269 219 245 261 237 283 3,057 ty 
Oklahoma__......--.---------------------| 12, 245 10, 239 12, 579 10, 325 12, 601 11, 534 12,534} 12,361 12, 795 11, 952 12, 501 12, 713 144,379 © 
Pennsylvania..._._.-..--_.--_._----_--_- 1, 172 1, 032 1, 105 961 1, 163 1, 057 1, 019 1, 042 1, 130 1, 069 991 1, O71 12,812 O 
Texas...._..-..----.---------------------| 60,924 | 55,946 | 62,5521 60,739 65, 311 66,738 | 76,357 72,146 | 73,878 71, 333 70,347 | 74,286 | 810,557 
West Virginia_......._..._._._..---_-_____ 932 223 153 153 192 208 230 284 221 327 239 239 2701 ~ 
Wyoming_______-_-__-_--- 3, 426 8, 063 3, 571 3, 551 3, 771 3, 589 3, 704 4,164 4,011 4,344 4, 115 4, 236 45,545 
Other States_.............__.-_..__._-_.__. 13 12 12 12 13 11 10 9 9 9 6 7 1138 © - 

Total domestic. ...-..--...-.--.-._-| 146,291 | 133,703 | 148,219 | 141,945 | 154,770] 153,087 | 165,437] 168,048 | 161,423 | 163,364 | 159,277] 165,915 | 1,856, 479 eo 
Foreign._._..---------------------------- 7, 039 7, 958 9, 153 8, 058 8, 058 8, 485 7, 748 7, 981 8, 291 7, 940 7, 968 8, 883 97, 562 | 

Dail Grand total 1947__......-..-..-.-.--| 158,330 | 141,661 | 157,372 | 150,003 | 162,828 | 161,572 | 173,185 | 171,029 | 169,714 | 171,304 | 167,245 | 174,798 | 1,954,041 . 
aily average: 

Domestic_..-..-_--------------- en 4,719 4,775 4, 781 4, 732 4, 993 5, 103 5, 337 5, 260 +5, 381 5, 270 5, 309 5, 352 5, 086 : 
Domestic and foreign_..-.__.-.--__.. 4,946 5, 059 5, 077 5, 000 5, 253 5, 386 5, 587 5, 517 5, 657 5, 526 5, 575 5, 639 5, 354 

1948 2 , 
Alabama. .__.-_--.-.-_---.----------_---- 1 13 - 39 28 48 99 63 28 56 17 29 441 
Arkansas.____---.--.--------------------- 2, 457 2, 654 2, 651 2, 765 2, 632 2, 695 2, 657 2, 415 2, 651 2, 631 2, 437 2,917 31, 562 - 
California. ........--.---.--.-------.-----| 29,059 | 27, 083 28, 503 27,666 | 29, 623 28,418 | 29,519] 30,050 18,473 | 27, 503 29,764 | 30,938 | 336, 569 
Colorado...--._-------------------------- 1, 431 1, 257 1,311 1,314 1, 463 1, 636 1,376 1,378 1, 502 1, 420 1, 274 1,310 16, 672 
Florida____-_-..-.-------.---------------- 13 5 19 10 34 53 15 46 32 86 5 8 326 
Illinois. ._-------.--_----.---------------- 6, 049 5, 003 4, 629 4,598 5, 387 5, 035 5, 110 4, 953 5, 380 6, 299 4, 564 4, 385 61, 392 
Indiana. .___.___-.__---_-_-------------_-- 402 411 432 453 532 538 547 542 691 716 589 676 6, 529 .



Kansas....-.--.-..----------..----.-...-.| 9, 537 8, 075 8, 647 8, 529 9, 680 9, 502 9, 257 9, 726 9, 472 8, 659 9, 402 9, 063 109, 549 
Kentucky -_.-....-.-...--.----22 2k 795 392 919 896 809 686. 601 687 588 721 765 619 8, 478 
Louisiana. ...---..--.-..-....-....-......| 14, 106 14, 182 14, 253 14, 256 16, 318 15, 010 15, 774 14, 958 14, 722 14, 875 14, 892 15, 800 179, 146 
Michigan._...-...---------.2- ee. 1, 422 1, 281 1, 419 1, 252 1,399 1,321 1, 332 1, 443 1, 461 1,391 1, 369 1, 519 16, 609 
Mississippi-.....--.---..----------------- 3, 371 3, 276 3, 732 3, 829 4, 098 3, 607 8, 733 3, 971 3, 662 4, 458 4, 081 3, 905 45, 723 
Montana. ...-.-...---------.------ ee 759 774 824 537 773 795 832 893 840 802 724 759 9, 312 
Nebraska__-..--.-.-..--------- 18 17 18 22 24 20 21 20 18 16 23 23 240 
New Mexico.._.--.-.-.------.--.--------- 3, 900 3, 276 4, 047 4, 405 4,318 3, 764 3, 652 3, 582 4,325 4, 002 3, 877 4, 201 47, 349 
New York.-...---.------.-..----- 357 351 430 376 394 394 361 406 388 386 371 398 4, 612 
Ohio... 2 eee 251 287 295 — 285 250 276 194 218 259 212 363 309 3,199 ky 
Oklahoma.-____---.- 22 13, 048 12, 007 12, 500 13, 432 12, 916 11, 729 13, 902 13, 091 12, 034 12, 249 13, 225 13, 108 153,241 Eg 
Pennsylvania_.....-..----.---.....------ 1, 029 966 942 1, 050 1, 020 1, 020 963 1,111 — 1,115 1, 009 934 1, 019 12,178 
Texas. _.....-----.---...---------.--...-..| 71, 656 68, 672 74, 669 74, 885 77,321 75, 357 77,931 76, 820 75, 097 76, 892 72, 220 76, 457 897,977 
West Virginia_....__.--.--.---..------2--- 201 _ 195 235 68 317 185 262 246 152 199 278 254 2,592 © 
Wyoming....____--_.--.--- 4, 753 4, 028 4, 620 4, 220 4, 168 4,396 4, 368 4, 663 4, 381 3, 963 3, 825 3, 923 51,038 
Other States__._..-.--..----.------_- 7 7 11 9 12 7 7 6 5 8 6 8 3 93 : 

Total domestic........--..--..-..._]| 164, 662 154,169 | 165, 119 164, 896 173, 516 166, 492 172, 493 171, 288 157, 276 168, 283 165, 005 171, 628 | 1, 994, 827 = 
Foreign....----.-..-----.------ 8, 358 7, 832 8, 411 9, 028 10, 539 9, 493 10, 638 11, 482 11, 841 12, 200 12, 066 13, 060 124, 948 . 

Dail Grand total 1948__..........__..--..|. 178,020 | 162,001 | 173,530 | 178,924 | 184,055 | 175,985 | 183,131 | 182,770 | 169,117 | 180,483 | 177,071 | 184,688 | 2,119, 775 B 
aily average: 

Y Domestic....--.-------------------- 5, 312 5, 316 5, 326 5, 497 5, 597 5, 550 5, 564 5, 525 5, 243 5, 428 5, 500 5, 536 5, 450 o 
Domestic and foreign.......----.... 5, 581 5, 586 5, 598 5, 797 5, 937 5, 866 5, 907 5, 896 5, 637 5, 822 5, 902 5, 958 5, 792 iy 

eS aaaaelaaaaaaaaaaaaaaaaaaaaaaaacaaaacamaaamaaaaasacacacaaacaaaaaaaaasaaaacacaacaaascscaamsscessscccccccccccccca—ccs te ee: 
1 Missouri (54), Tennessee (8), and Virginia (61). 2 Subject to revision. 3 Missouri (52), Tennessee (8), and Virginia (33). x 
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Distribution of crude petroleum in the United States in 1948, by States ! : 4 
(Thousands of barrels] . aS 

Refinery receipts of domestic crude, by origin 

Stat Production |__| Runs to | Transfers 
ate tion New Mex- stills to fuel 

Nlinois Kansas | Louisiana ico Oklahoma Texas Other 

Alabama. ....-.------.---.---..------- +. eek 466 |---| | |e |e |e 935 |..-.------.. 
Arkansas__...--..--0-- eee 31,675 |--..-...---.|~----------- 3,182 |---.-----...|--......----|----.--~---- 16, 305 19, 396 242 
California, Washington. ...--.--..-...-.--.--.-------.} 2340, 089 |--...-.---.|_- |e [fe 317, 052 310, 185 19, 423 
Colorado--.-.-.---.----------.----.------------------ 16, 827 |---.-------_|---.-----....|--------.-.-]-----~~----.~]-------.----]------------ 4, 821 4, 873 61 
Georgia, Delaware, Florida, South Carolina. ._.._-__- 290 |_---- fe 114 fe 573 263 3,970 |... & 
Tllinois, Minnesota, Wisconsin...._........-.-.-----..- 64, 669 23, 944 17, 675 1,199 2, 904 24, 838 45, 263 6, 089 121, 064 6440 oS 
Indiana.._...--.-...- eee 6, 710 2, 462 13,195 |---.--..--.. 891 23, 854 61, 064 5, 982 107, 070 w% Z 
Kansas, Nebraska._...-..-----.-...-.------.------ 111,073 |-...-.---.-- 63, 483 |--...---.... 24 7, 023 6, 099 2, 910 68, 966 339 & 
Kentucky, Tennessee._.....-...---.-----_---------. 8, 559 2,416 |... 4,405 |-.--.- 702 107 14, 342 21, 677 3 
Louisiana: } > 

Gulf__._----_..-------.------------~------ +--+ 4. 137, 713 |---.-.-..--.]-.--...---- 78, 543 |---|... 50, 455 31, 216 159, 223 1, 031 a 
Inland__.--___----------------------------------_- 43, 468 |____-------.|------------ 3,088 |_-----------|------------ 1, 030 6, 271 6, 909 m5 2 

Maryland._....-_.~.--___.-------.--- ee | |] 12, 531 570 22,456 |-...-..----. 
Massachusetts, Rhode Island.....-.._.--.---.---.-.-.]--- |} 1,082 |---| 9,285 |-.-.--..--.. 18, 669 |--------____ 4 
Michigan. __._-_...---.--.---.~------.---------------- 16, 870 1, 954 [----22-- |---| 1, 504 8, 437 18, 965 30, 789 36 
Mississippi_-.--_....-------.--.---------------------.- 45, 809 |-.----..---.|----~-----~_|-.-..-----_.]---.-------~]-...--------]------~---.--|-------- 2, 519 107 kg 
Missouri_.._..--..-----..----. ne 63 |... 310 41 |. 822 10, 466 25 11, 665 52 og 
Montana____..-------.-----~-----.------- +--+ 9,380 |--.--.---__]--.----~---.]-.-.------- |---| 12, 282 12,335 | — 12 © 
New Jerse y_------------------- nae [ence nnn nee [pene eee ene [ene e enn 5, 716 1, 940 2,207 | — 84,659 4, 542 113, 743 |--.---...... © 
New Mexico____-...---.-.-----.-------------------- 47,969 |----.--.---_|.----------.}---- 3, 546 |------_.-_.. 1,085 |-------..-.. 4, 603 229 
New York: ~ 

East__._----.----------.------------------------ 2 |------------ |---| en] 2, 858 4, 671 16, 648 |-------.-... a 
One Stranraer 4, 621 3, 840 99 |_-f 2, 485 3, 591 3, 592 13, 542 |-----------. 

0: 
East.....---.-----.-.----------- ne 3, 300 12, 256 45 1, 730 |_--.--- 237 480 6, 585 21, 321 354 oo 
West___...---.----.----- [ee 13, 564 1, 085 2, 984 |--------____ 12, 601 15, 256 5, 956 61,6838 j..--.-- 

Oklahoma. .-..-.---.-----2------ ee 154, 0382 |--...-----.. 9, 400 j---..--_-... 811 65, 757 9, 501 |--.----.-... 84, 618 631 
Pennsylvania: 

Fast... 2... --- on nn nnn nnn nee Jee ee [eee eee 3,660 | 1, 295 |-...---..- 92,184 ]--.---..-_.. 141,771 |------.-. 
Te West... -------na ene eee eee 12, 667 |......---.__|_..-..--.__]------------|------- ee 2,312 2, 862 12, 892 17, 926 5 

xas: 
Gulf... 273,711 |------------]-----...--.. 58, 689 35, 219 767 409, 347 ‘62 509, 587 792 
Inland._...--.--..--------------.-----------------] 629, 607 |____--_-----|------------}------------ 2, 200 1, 767 86, 287 |_.-...--..-- 89, 909 2, 649 

| Utah _..-----_------2-2---- nn nnn nnn enn enn nnn nn eee nen [ene eee cen eee ence fone ee ee ee ene | pee ee enen ee [eeneneenecee[ememeeenneeef 9) 245 9,344 |. 
West Virginia, Virginia.---.--..--.----_---.----.--_- 2, 720 140 j------ ~~. 546 |.---..------ 1,174 59 2, 961 4, 848 j-------..-.. 

_ Wyoming, Idaho-_..---------._-------..------------_- 54,004 |---.-----.._|--.--------_]------------|------------ |---| 28, 856 28, 476 486 

Total_._----__-----.--.-------..-------.--..----| 2, 016, 282 60, 576 95, 292 164, 829 48, 830 148, 050 883, 479 516,455 | 2, 030, 670 27, 390 
enn a SD SSS SSS SS SSeS SSE ss SESS SSS SSP los UG ns SFSU 

1 Subject to revision. 2 American Petroleum Institute. ~
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Illinois was the sixth-largest supplier of domestic crude oil in 1948. 
Production totaled 64.7 million barrels, with an increase in stocks of 
3.3 million and a market demand of 61.4 million in 1948. The sharp 
drop in the State’s production has resulted in a decline in the market 
demand for Illinois crude from 4.4 percent of the national total in 
1946 to 3.9 percent in 1947 and 3.1 percent in 1948. Deliveries to 
refineries in Illinois amounted to 24 million barrels in 1948, and 
deliveries to other States were 37 million barrels, including delivery 
of 26 million barrels to refineries in Ohio, 4 million to New York, and 
most of the remainder to Indiana, Kentucky, and Michigan. 
Wyoming was the seventh State in importance as a source of do- 

mestic crude oil in 1948 and for the first time was included in the group 
of States producing more than 50 million barrels a year. Production 
in 1948 totaled 54.0 million barrels, with 3.0 million added to stocks 
and 51.0 million representing market demand. Wyoming supplied : 
2.6 percent of the total demand for domestic crude in 1948 compared 
with 2.1 percent in 1946. Deliveries to refineries in 1948 included 
27 million barrels to refineries within the State and 24 million to re- 
fineries in other States. About half of the total outside shipments 
went to adjacent States and the other half to Illinois, Indiana, and 

| Michigan. 
The seven States included in this review supplied 90.4 percent of 

the total market demand for domestic crude in 1946, 89.9 percent in 
1947, and 89.7 percent in 1948. 

STOCKS 

Changes in the stocks of all oils are an essential indication of the 
relation between supply and demand. The increase of 43.5 million | 
barrels in total stocks in 1946 indicated the necessity of a larger supply 
of oil to rebuild depleted stocks required in the distribution of civilian 

_ requirements. At the same time, surplus stocks in military custody, 
not included in stocks reported to the Bureau of Mines, were in process 
of liquidation. In 1947 the decline of 5.0 million barrels in total stocks — 
reflected the rapid expansion in demand and the limitation of avail- 

' able refinery capacity. The increase of 106.5 million barrels in total 
stocks in 1948 was related to the improvement in facilities available for 
production and refining and a slower relative rate of growth in total 
oil demand accentuated by abnormally mild weather at the end of the 
year. |
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Stocks of crude petroleum, natural gasoline, and refined products in the United 

States at end of year, 1944-48 

. [Thousands of barrels] | _ 

eres SS 
Le 

Product 1944 1945 1946 1947 19431 

Crude petroleum (refinable) : 
At refineries._._____._-.--------------- 48, 377 50, 276 53, 113 52, 864 60, 783 

- Pipe line and tank farm~.------------- 158, 181 153, 957 156, 238 156, 726 169, 321 
Producers. ....------------------------ 14, 105 14, 530 15, 122 15, 339 7 16, 095 

Total refinable____-----------------| 220,663 | 218,763 | 224,478 | 224, 929 246, 199 
California heavy crude. ...---------------- 6, 107 4, 496 5, 703 5, 725 10, 055 

Total crude petroleum____.---------- 226, 770 223, 259 230, 176 230, 654 256, 254 

Natural gasoline..._._.-------------------- 4, 451 4,322 4,981 4, 296 5, 579 

Refined products....---------------------| 245,868 | 285,998 | 271, 987 I{ » 587 a5 \ 345, 469 

Grand total......-.----------------} 47,080 | 468,579 | 507,094 {9 £00) Bq \ 607, 302 

1 Subject to revision. 
2 New basis comparable with succeeding years. 

Total stocks of all oils totaled 607.3 million barrels on December 

31, 1948, compared with the new basis of 500.8 million barrels on 

December 31, 1947. The increase of 106.5 million barrels during the 

| year included an increase of 25.6 million in crude stocks, a gain of 1.3 

: million in natural-gasoline stocks, and an increase of 79.6 million in 
stocks of refined products. 

: Stocks of refined products amounted to 345.5 million barrels on 

December 31, 1948, compared with the new basis of 265.9 million on 

December 31, 1947. The total increase of 79.6 million barrels during | 

the year included gains of 29.8 million barrels in residual fuel-oul / 

stocks, 24.9 million in distillate fuel-oil stocks, 12.3 million in stocks 

of finished gasoline, 6.3 million in kerosine stocks, and 6.3 million 

barrels in all other stocks. - 

ns



Stocks of crude petroleum in the United States in 1948, by location and by months ! 

9 (Thousands of barrels] 
oe a 

iS 
r State Jan. 1 Jan. 31 | Feb. 29 | Mar.31 | Apr. 30 | May 31 | June 30 | July 31.| Aug. 31 | Sept.30 | Oct.31 | Nov. 30 | Dec. 31 

on 
Arkansas.....-.----.----.--.------------- 2, 621 2, 755 2, 806 2, 731 2, 736 3, 041 2, 894 2, 849 3, 014 3, 074 2, 960 2, 957 2,808 44 
California, Washington......----.---.-.-.| 24, 428 23, 546 23, 446 23, 843 24, 018 23, 441 23, 061 22, 988 22, 487 25, 831 26, 938 25, 145 23,572 bg 
Colorado. ..-.------..----------------.---| © 684 659 615 617 634 574 552 620 612 645 695 778 722 J 

o Georgia, Delaware, Florida, S. Carolina, og 
m Virginia_-......--.----.---------------- 480 404 471 653 600 561 442 507 472 419 398 368 461 O 

Tllinois, Minnesota, Wisconsin..-._.-__.-__ 11, 372 11, 037 11, 090 11, 440 12, 348 12, 237 13, 286 14, 265 15, 637 14, 572 14, 124 14, 916 15,461 
Indiana......----------_----..---.----.--- 2, 963 3, 209 3, 333 3,327 3, 450 3, 341 3, 493 3, 463 3, 531 3, 235 3, 700 3,355 3,659 Eg 
Kansas, Nebraska._.-..-.--__.----------- 7, 760 7, 728 &, 138 8, 367 9,351 9, 901 9, 415 9, 188 8, 797 8, 403 8, 840 8, 891 9,794 
Kentucky, Tennessee__...---..-.--------- 1, 525 1, 278 1, 504 1, 592 1,316 1, 181 1, 441 1, 364 I, 823 1, 999 1, 931 1, 813 1,951 iS , 
Louisiana, Alabama_............--..-----| 12,323 | 12,750] 12,835] 12,882] 12,483) 11,581] 11,907} 11,842] 12,187) 12,675 | 13,241 | 13,767 13, 925 
Maryland..__.....--._---.-----.---------- 971 1, 000 1, 204 1, 049 859 1, 057 1, 220 780 884 859 745 927 1,191 
Massachusetts, Rhode Island_.____-____-- 764 1, 150 1, 233 984 955 1, 219 1, 157 1, 056 934 1, 023 1, 304 1, 1382 1, 526 5 
Michigan...._....----.--.---------.---_-- 1,411 1, 139 1, 231 1,191 1, 439 1, 335 1, 298 1, 353 1,390 1, 574 1, 421 1, 444 1,551 
Mississippi_.....-.----.-----------_-.----- 1, 057 1, 280 1, 478 1, 341 1, 157 1, 121 1, 041 1, 086 1, 228 1, 218 999 1, 116 1, 052 
Missouri, lowa_...----.--_-..-----------.- 5, 278 5, 147 5, 194 5, 294 5, 271 5, 474 5, 498 5, 754 5, 672 5, 500 5, 806 5, 686 5,875 hy 
Montana._.-..---.-----------------~------ 1, 196 1, 163 1, 068 1, 016 1, 228 1, 257 1, 265 1, 254 1, 185 1, 138 1, 242 1,311 1,349 bg 
New Jersey_.-.---------------------------| 4, 291 5, 855 5, 944 6, 858 7, 428 7, 587 6, 408 6, 409 6, 064 6, 005 5, 957 6, 646 6,627 43 
New Mexico__..-..---.----.----.---------| 1, 598 1, 629 1, 709 1, 910 2,106 2, 035 1, 991 2, 214 2,017 2, 009 2, 183 2, 399 2,192 by 
New York......-.---------------_-------- 832 870 838 1, 167 1, 233 1, 293 1, 264 1, 258 1, 188 878 943 1, 303 1,351 © 
Ohio._.-._.-_.-.-.-----.----------.------- 5, 206 4, 841 5, 206 6, 142 4, 767 4, 862 5, 106 5, 227 5, 455 5, 922 7, 013 7, 184 7,101 
Oklahoma_._.._-.-.--.----.-------------_ 31, 551 30, 804 29, 536 29, 601 28, 948 28, 344 28, 918 27, 651 26, 820 26, 775 26, 244 26, 644 28,034 t& 
Pennsylvania.......__.------------------- 6, 095 6, 718 6, 646 7, 096 7, 577 7, 922 8, 690 8, 222 7,617 7, 679 6, 851 7, 699 6,800 
Texas__...-----.----.------ 93, 701 92, 004 92, 858 91, 826 90, 570 87, 294 86, 193 86, 610 87, 721 89, 010 92,376 95, 371 99, 350 = 
Utah_._-.----------- 465 393 386 433 381 350 270 345 325 292 298 310 366 . 
West Virginia._......-_----.----_.---._-__ 653 653 622 651 832 825 787 704 742 850 847 792 V7 kg 
Wyoming, Idaho-....--..-___--_.---.----_- 5, 709 5, 418 5, 494 5, 397 5, 596 6, 037 5, 884 6, 165 6, 459 6, 816 7, 559 8, 129 8,734 by 

Total gasoline-bearing crude___..___| 224,929 | 223,430 | 224,880 | 227,408 | 227,278 | 228,820 | 228,481 | 223,124 | 224,211 | 228,401 | 284,615 | 240,083 246, 199 S 
California heavy crude...-.----.---.---_- 5, 725 6, 412 6, 539 6, 756 7, 228 7, 498 7, 931 7, 831 7, 743 8, 901 9, 357 9, 983 10,055 

TE ne ee ee Q 

Total crude petroleum.._.........._| 280,654 | 220,842 | 231,419 | 234,164 | 234,506 | 231,318 | 231,412 | 230,955 | 231,954 | 237,302 | 248,972 | 250,066 256, 254 a 

1 Subject to revision. 
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Stocks of crude petroleum in the United States in 1948, by States of origin and by months! pes 

[Thousands of barrels] 

State of origin Jan. 1 Jan.31 | Feb. 29 | Mar.31 | Apr. 30 | May 31 | June 30 | July 31 | Aug. 31 | Sept.30 | Oct.31 | Nov. 30 | Dec. 31 

Alabama. ...-.---------.--.-------------- 26 24 62 85 80 95 88 48 26 37 22 42 51 
Arkansas.....-.-..------.----------------- 3, 250 3, 376 3, 267 3, 305 3, 115 3, 115 2, 988 3, 022 3, 298 3, 271 3, 384 3, 593 3, 363 
California 7___.-..-....----.-------.----.-| 24, 382 23, 496 23, 391 23, 809 23, 971 23, 413 23, 028 22, 959 22, 442 25, 805 26, 938 25, 145 23, 572 
Colorado. .......------------------------- 1, 300 1,302 1,319 1, 392 1, 432 1, 413 1, 189 1, 272 1,337 1, 253 1, 304 1, 440 1, 455 : 
Florida._.._._.----..---------------.------ 108 119 137 144 157 145 116 126 104 95 36 52 72 
Illinois... ...-------.---------------------- 9, 488 8, 774 8, 813 9, 592 10, 107 10, 097 10, 398 10, 797 11, 452 11, 452 10, 794 11, 642 12, 765 te 

. Indiana.._.--.---------------------------- 129 161 159 170 225 240 252 275 310 254 217 287 310 
Kansas__.-.------------------------------ 8, 341 7,770 8, 006 7, 809 8, 459 8, 465 8, 363 8, 588 8, 483 8, 334 9, 268 8, 941 9, 625 B 
Kentucky. -._-.--.------------------------ 984 917 1, 211 1,073 820 727 753 870 891 1, 009 1, 009 954 1,057 gy 
Louisiana.....-.-_------------------------| 11, 446 11, 900 11, 539 12, 169 12, 511 11, 439 11, 238 10, 867 11, 525 11, 867 12, 516 13, 138 13,481 by 

Michigan.._....-.--_--------------------- 879 858 885 863 965 916 967 1, 040 1, 055 1,031 1, 081 1, 155 11440 & 
Mississippi_.......------------------------ 2, 470 2, 625 2, 768 2, 766 2, 589 2, 308 2, 461 2, 755 2, 805 2, 999 2, 610 2, 505 2,556 ft 
Missouri, Nebraska_....-...--.---.------- 23 22 23 22 23 23 22 22 22 18 22 22 8,130 %M 
Montana......---.------------------------ 1, 003 994 898 834 1, 045 1, 045 1, 055 1, 049 988 947 967 1,031 1, 071 
New Mexico.-..-.--..-----.-----~-------- 6, 317 6, 257 6, 693 6, 672 6, 188 5, 862 5, 930 6, 332 6, 859 6, 511 6, 709 6, 906 6,937 
New York....-.---..------------------.-- 179 197 197 177 188 180 183 218 202 203 185 200 188 & 
Ohio__...._--.---------------------------- 696 689 638 627 619 642 658 751 827 852 915 825 797 > 
Oklahoma._..____--------.--------------. 26, 584 25, 653 25, 259 25, 360 24, 507 24, 543 25, 527 24, 613 24, 665 25, 507 26, 645 26,526 | 27,375 ov 
Pennsylvania__....------.---------------- 1, 278 1, 270 1, 265 1, 438 1,477 1, 528 1, 601 1, 721 1, 683 1, 616 1, 654 1, 766 1,767 & 
Texas__.-..-.-----------------------------| 114,130 | 115,407 | 116,233 | 116,913 | 115,636 | 114,387 | 113,158 | 111,142 {| 111,072 { 111,196 | 112,697 | 116,790 119,471 © 
West Virginia....__..--_---_-----------_-- 475 484 488 487 649 654 593 561 546 619 650 604 570 © 
Wyoming...-_-_-------_------------------ 7, 456 7, 081 7, 053 6, 854 6, 939 7, 353 7,327 7, 670 7, 792 8, 111 9, 206 9, 876 10, 422 A 

Total_...--..---.-------------------| 220,944 | 219,376 | 220,304 | 222,561 | 221,702 | 218,490 | 217,895 | 216,698 ; 218,384 | 222,987 | 228,829 | 233,440 238, 069 ca 
—_—————| $$ |__| —_ ___ | —______|__ _-___} TN OD 

Foreign__..--.----.----------------------- 3, 985 4, 054 4, 576 4, 847 5, 576 5, 330 5, 586 6, 426 5, 827 5, 414 5, 786 6, 643 24 So 

Total gasoline-bearing crude_..-....} 224,929 | 223,430 | 224,880 | 227,408 | 227,278 | 223,820 | 223,481 | 223,124] 224,211 | 228,401 | 234,615 | 240, 083 246, 199 
California heavy crude. ..-------------.-- 5, 725 6, 412 6, 539 6, 756 7, 228 7, 498 7, 931 7, 831 7, 743 8, 901 9, 357 9, 983 10, 055 

Grand total... ..--------------------| 280,654 | 229,842 | 231,419 | 234,164 | 234,506 | 231,318 | 231,412 | 230,955 | 231,954 | 237,302 | 243,972 | 250,066 256, 254 
pi a ep 

1 Subject to revision. 3 Heavy crude stocks in California given below. |



Stocks of crude petroleum in the United States in 1948, by classification and location ! 

(Thousands of barrels] 

! 

Classification and location Jan. 1 Jan.31 | Feb. 29 }| Mar.31 } Apr.30 | May 31 | June30 | July 31 | Aug. 31 | Sept.30] Oct.31 | Nov.30] Dee. 31 

At refineries: . 
Arkansas_.....-....-.-.--.---.----_-_ 603 563 607 621 631 756 761 608 744 669 781 774 675 «= 
California, Washington.-........_.___ 6, 919 6, 786 6, 726 7, 032 7, 051 6, 510 6, 865 6, 718 6, 768 8, 146 8, 848 8, 093 7,329 & 
Colorado. .....-.-.----...------.-__-_ 316 313 302 283 308 271 219 272 254 275 304 304 43 
Georgia, Delaware, South Carolina____ 476 398 467 ' 641 594 557 438} 502 466 412 390 363 455 
Tilinois, Minnesota, Wisconsin _ . .____- 2, 451 2, 543 2, 780 2, 894 2, 897 2, 486 2, 648 2, 814 3, 377 3, 181 3, 290 3, 140 3, 242 o 
Indiana... _...--.-.----_-..---_-.----- 1, 381 1, 628 1, 631 1, 460 1, 789 1, 537 1, 673 1, 364 1, 586 1, 312 1, 578 1, 656 1, 757 S 
Kansas, Nebraska_....___...-.-.--___ 1, 644 1, 504 1, 452 1, 626 2, 025 2, 292 2, 141 2, 058 1, 957 1, 985 2, 228 2, 064 2, 097 Cj 
Kentucky, Tennessee....._-_-...-.__- 723 476 646 717 676 583 793 626 1,115 1, 186 1,114 1,019 1,016 
Louisiana. .......-..---------_----__- 38, 855 4, 085 4, 132 4, 678 4, 514 3, 943 3, 831 4, 134 4, 433 4, 480 4, 715 4, 523 4, 532 iS 
Maryland..........----.-..-...__--__- 971 1, 000 1,204; . 1,049 859 1, 057 1, 220 780 884 859 745 927 1,191 
Massachusetts, Rhode Island________- 764 1, 150 1, 233 984 955 1, 219 1, 157 1, 056 934 1, 023 1, 304 1, 132 1, 526 B 
Michigan....--..-.--2 ee 497 317 313 291 508 427 335 327 386 532 397. 443 449 

- Mississippi......-..-.---.------______ 9 7 8 8 8 13 9 25 55 34 37 29 18 © 
Missouri_....-.-.-----------_--_--__- 248 269 281 303 308 256 249 257 277 271 249 286 247 
Montana... _.---.------------- ee 507 458 386 378 497 406 431 453 436 400 428 455 439 
New Jersey._..-----------.----.---_-- 4, 200 5, 746 5, 796 6, 708 7, 280 7, 367 6, 205 6, 128 5, 797 5, 696 5, 618 6, 295 6,255 & 
New Mexico.....------.-------.-.-__- 60 53 66 70 65 51 56 54 63 56 57 72 68 ta 
New York...---.-----..--.-------___- 597 706 596 934 1, 082 1, 103 1, 036 1, 042 939 637 757 1, 090 1,176 oS 
Ohio... ..2-----.----- eee 1, 552 1, 395 1, 352 1, 838 1, 529 1, 303 1,170 1, 078 1, 198 1,110 1, 407 1, 370 1, 270 eS 
Oklahoma..._--.--..-.-.-.-----.----- 2, 819 2, 051 2, 175 2, 254 2, 332 2, 197 2, 280 2, 432 2, 327 2, 541 2, 832 3, 025 3, 079 es 
Pennsylvania___._..-......--.-_--__-- 4, 474 5, 103 5, 097 5, 284 5, 681 5, 980 6, 854 6, 379 5,780 | - 5,886 5, 055 5, 931 5, 099 cq 
‘Texas... ..------------------- ee 16, 794 15, 905 15, 898 17, 448 17, 543 16, 760 17, 050 17, 316 16, 422 16, 885 17, 194 16, 005 16, 827 
Utah... 22 434 362 355 402 350 319 239 314 294 261 267 279 335 5 
West Virginia.__.........---- 2 45 45 44 44 85 84 66 77 100 98 95 98 77 by 
Wyoming, Idaho__.___-.----.-.-.--__- 1, 025 1, 028 1, 025 1, 042 1, 290 1, 274 1, 064 1, 058 1, 092 942 1,131 1, 256 1, 376 by 

Total at refineries. ._..-..-...-2-_ 52, 864 53, 891 54, 572 58, 989 60, 807 58, 751 58, 790 57, 872 57, 684 58, 827 60, 821 60, 629 60, 783 S 

Pipe-line and tank-farm stocks: q 
Arkansas...-....------.------2-.- ee 1, 623 1, 757 1, 784 1, 705 1, 700 1, 880 1, 738 1, 851 1, 885 2, O15 1, 784 1, 793 1, 753 ry 
California... ...-.--.---.----.-.------.| 18, 562 12, 792 12, 602 12, 600 12, 666 12, 515 11, 821 11, 994 11, 443 13, 305. 18, 610 12, 645 12,097 wy 
Colorado. ...---.---.-..-----------_ 238 216 193 199 196 183 203 198 218 240 ‘241 329 334 
Tilinois....---.----------------------- 8, 286 7, 819 7, 650 7, 921 8, 836 9, 111 10, 013 10, 821 11, 655 10, 786 10, 184 11, 146 11, 604 
Indiana.........-----------.-.------- 1, 522 1, 511 1, 632 1, 807 1, 606 1, 749 1, 765 2, 039 1, 890 1, 868 2, 062 1, 639 1, 842 
Kansas, Nebraska......--.----.--.-- 5, 221 5, 304 5, 831 5, 846 6, 421 6, 664 6, 274 6, 075 5, 830 5, 428 5, 587 5, 837 6, 712 
Kentucky, Tennessee.__....--.--_._.- 742 737 798 815 580 538 588 678 648 803 757 734 875 
Louisiana, Alabama._......-..----_-. 7, 366 7,474 7, 517 7, 067 6, 893 6, 526 6, 984 6, 607 6,558 | . 7,089 7, 380 8, 088 8, 272 ; 
Michigan ......-.--..--.------.------- 729 622 713 750 746 703 773 831 809 847 824 801 912 
Mississippi. ...-.------..----..------- 663 853 1, 075 973 789 738 632 636 758 779 537 667 604 

See footnote at end of table. e 
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Stocks of crude petroleum in the United States in 1948, by classification and location '—Continued ot 

(Thousands of barrels] 
(mr ces gee re rv rr fr nnn nee ene eee ee een erence ee eee eee eee eee eceee eee eee ere eee 

Classification and location Jan. 1 Jan. 31 | Feb. 29 | Mar.31 | Apr.30 | May 31 | June 30 | July 31 | Aug. 31 |. Sept. 30 | Oct. 31 | Nov. 30 | Dec. 31 

Pipe-line and tank-farm stocks—Con. 
Missouri, Ilowa......---.--.--.-.-.---- 5, 029 4,877 4,911 4, 990 4, 962 5, 216 5, 248 5, 496 5, 394 5, 228 5, 556 5, 399 5, 626 
Montana_....----.---------.------- 539 550 517 473 581 691 679 641 584 568 639 686 740 
New Jersey........---------.--------- 91 109 148 150 148 170 203 281 267 309 339 351 372 
New Mexico._..0-.- 2+ 998 1, 031 1, 088 1, 275 1, 466 1, 389 1, 335 1, 565 1, 339 1, 348 1, 516 1, 727 1, 544 
New York-_.._..-..---.-.-.-----.---- 205 134 212 203 171 160 198 186 219 211 156 183 145 
Ohio... .-----.---.------------------- 3, 564 3, 351 3, 759 4, 214 3, 148 3, 464 3, 846 4, 059 4,162 4, 722 5, 511 5, 724 5,741 © 
Oklahoma.....-...-----.----.--.-.--- 28, 102 27, 573 26, 096 26, 187 25, 491 24, 942 25, 428 23, 999 23, 273 23, 034 22, 117 22, 379 23,775 be 
Pennsylvania____.....-----.-------.--- 1, 456 1, 450 1, 384 1, 642 1, 736 1,777 1, 676 1, 688 1, 677 1, 633 1, 631 1, 598 1541 1A 
Texas. .....---------.-----.----------| 72, 087 70, 834 71, 870 69, 548 68, 162 65, 544 64, 103 64, 214 66, 214 67, 004 69, 847 74, 201 77,408 & 
Utah.......-.------------------------ 31 31 31 31 31 31 31 31 31 31 31 31 31 
West Virginia__..____.---.--_--------- 443 438 413 447 582 576 561 467 482 597 597 534 515 > 
Wyoming-..-._-_-.-.-.-----..--_----- 4, 229 3, 915 4, 009 3, 915 3, 876 4, 323 4,370 4, 637 4, 902 5, 399 5, 933 6, 393 6, 878 C 

Total pipe-line and tank-farm stocks.| 156,726 | 153,378 | 154,233 | 152,758 | 150,787 | 148,890 | 148,469 | 148,994 | 150,238 | 153,244] 156,839 | 162, 885 169, 321 Kd 
Producers’ stocks... ....---..-.--.-----.--- 15, 339 16, 161 16, 075 15, 661 15, 684 16, 179 16, 222 16, 258 16, 289 16, 330 16, 955 16, 569 16, 095 by 

Grand total: 19482.____________._-__| 224,929 | 223,430 | 224,880 | 227,408 | 227,278 | 223,820 | 223,481 | 223,124 | 224211 | 228,401 | 234,615 | 240,083 | 246, 199 pe 
1947 8___ | 224,473 | 223,848 | 225,121 | 228,981 | 235,710 | 237,768 | 237,278 | 280,974 | 228,523 | 225,258 | 226,666 | 225, 462 224,929 fy 

1 Excludes stocks of California heavy crude. , 5 
4 Subject to revision. J 
3 Final figures. _s 
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Total stocks of crude petroleum amounted to 256.3 million barrels 

on December 31, 1948. The increase of 25.6 million barrels during 

the year included a gain of 4.1 million in stocks of foreign crude oil 

and an increase of 21.5 million in stocks of domestic crude oil. The 

principal gains in domestic crude stocks in 1948, by States of origin, 

were 5.3 million barrels for Texas, 3.5 million for California, 3.3 

million for Illinois, 3.0 million for Wyoming, 2.0 million for Louisiana, 

and 1.3 million for Kansas. A very unusual factor was an increase 

in crude stocks originating in every important producing State. 

PRICES AND VALUE 

- The average value of crude petroleum at the well, as reported in 

the annual survey of the Bureau of Mines, rose from $1.41 per barrel | 

in 1946 to $1.93 per barrel in 1947. The results of the 1948 survey 

are not yet available, but the average value at the well in 1948 is 

estimated at $2.58 per barrel. There were no general changes in the 

posted prices of crude oil except a reduction in some types of Penn- 

sylvania Grade oil in December. The posted price per barrel for the 

Bradford and Allegany districts was reduced from $5.00 to $4.50 on 

December 11, 1948, and the posted price in Southwest Pennsylvania 

pipe lines was reduced from $4.79 per barrel to $4.29 on December 

11 and further reduced to $4.10 per barrel on December 31, 1948. 

Ai 
: 3 Pennsylvania Grode-Bradtord TLL LA

L | 

vd. . ae ; Sey 

O | 36°-369°Gravity Se eee gravity | 

| [padbanenae [osoecceponnenend | 

apis aes | 

West Texas 30°-30 9° gravity 
, 

1939 1940 1941 1942 1943 1949 1945 1946 1947 1948 

FicuRE 5.—Posted prices of selected grades of crude petroleum in the United States, 1939-48, by months.
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Value of crude petroleum at wells in the United States, 1946-47, by States! 

| | 1946 1947 

State Total Total : Average ota. Average (thousands (thousands | of dollars) | Per barrel of dollars) | Per barrel 
J 

Arkansas__.....-0 35, 750 $1. 26 54, 500 $1. 82 California.._......---__--.. 387, 100 1. 23 572, 990 1.72 Colorado_._____..-. 15, 650 1.32 29, 680 1,89 Tlinois___-...-.--- 119, 720 1. 59 139, 560 2.10 Indiana._______......--.----_----_--___-__.__- 10, 690 1. 59 12, 800 2.10 Kansas__...-.-..---. 138, 050 1.42 202, 900 1.93 Kentucky_.......-.....--_--______.___ 17, 030 1.61 19, 830 2.11 

Louisiana: . 
Gulf Coast__.-....._------- 163, 570 1.45 248, 650 2.01 Northern___._......-------- 44, 140 1. 43 72, 480 1.99 

__ , Total Louisiana___...----._-._-...___ 207, 710 1.45 321, 130 2.01 Michigan..._-.. 27, 660 1.62 34, 540 2.13 | Mississippi-.._.........__-_-__-_____.__________ 30, 130 1, 24 61, 470 1.76 Montana.__._-__-2- 12, 710 1.44 16, 960 1, 94 Nebraska. ._-...-_----.----- 400 1.35 420 1. 85 New Mexico._.__.-_-_.---_.___..-.... 44, 540 1.21 72, 440 1.77 New York...__...-.._---...-. 18, 630 3. 83 20, 050 4, 21 Ohio____._ 7,710 2. 65 10, 440 3. 36 Oklahoma___..--..-.--- 194, 100 1, 44 270, 760 1,92 Pennsylvania._........--_-..--- 49, 640 3. 82 53, 170 4,19 
—————————SS —E—E—————— ——E—E——EE es 

Texas: - 
Gulf Coast_..-...---- 365, 080 1.51 531, 580 2. 05 . West Texas__.......-.---- 236, 520 1, 23 401, 230 1.80 East Texas_......-..2-- 175, 140 1, 45 231, 880 1. 98 Other districts...........--..--_____.- 293, 660 1, 43 432, 940 1. 96 

Total Texas_____...-.----- 1, 070, 400 1,41 1, 597, 630 . 1,95 West Virginia_.......-..-.-------- 9, 960 3. 40 10, 210 3. 90 Wyoming._.....- 44,4380 |} 1,14 75, 220 1. 68 Alabama, Florida, Missouri, Tennessee, and 
: Virginia... 540 1. 04 1, 190 1, 53 

Grand total__.-.-----_-. 2, 442, 550 1, 41 3, 577, 890 1, 93 
Lr estepesenenneneeeneveryreeeeneee 

! Data for 1948 not yet available. 

| Posted price per barrel of petroleum at wells in the United States in 1948, by 
grades, with dates of change. 

—— eee 

Pennsylvania Grade Oklahoma-Kansas 6 

——7 7] Goring | > rade in| Western ws . 
Date Bradford | wouth- Buckeye| Ken- Tlinois Micland, 

and Alle- Pennsyl- Pipe Line tucky 3 34°-34.9° | 36°-36.9° 
gany dis- |“ Vania Co. 
tricts! | pine lines? : 

Jan, 1___2 2 $5. 00 $4. 79 $3. 10 $2. 77 $2.77 $2. 89 $2. 53 $2. 57 Dec. 11._-_----______ 4. 50 4.29 |_-_------.|_-------- || ff Dec. 31_....-----.-__}-- 4.10 j--------..}---------2]_----- |_| ~------- 
—0VWx—§weeeeeeeseeee eS 

Pan- Gulf Coast 
handle eee 

( Gores 
arson, 

Gray, West Lea ree Date Hutch- Texas, | County, Duval- East Loui- 
inson, } o 7| N. Mex., | 7; Texas’7| Con- | Texas | Texas | * 30°-30.9° Vane o7| Mirando, O_ ° siana and 30 -30.9 7 294° 24 ge 7 roe, 30 20 - 30°- 

Wheeler ae Tex.8 | 30.9° 8 | 20.9° 8 30.9° 9 Count- . 
ies), 

35°-35.9° 7 

Jan. ol $2. 55 $2. 32 $2. 32 $2.63 | $2.65 | $2.83 | $2.68 | $2.48 | $2. 55 
| 

See footnotes at end of table.
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Posted price per barrel of petroleum at wells in the United States in 1948, by 
_. grades, with dates of change—Continued 

T 

California 13 
Rodessa, | Smack- Elk Salt 

Date La., over, Basin, Creek, j 
36°-36.9° 9 = Ark.10 Wyo. Wyo. Coa- Kettle- | Midway- Wil- 

30°~30.9° 4/36°-36.9°1; linga man Sunset | mington, : 
32°-32.9° | 37°-37.9° | 19°-19.9° | 24°--24.9° 

Jan.1_....------...| $2. 87 $2. 33 $2. 27 $2. 57 $2. 49 $2. 64 $2. 23 $2. 37 

1 The Tide Water Associated Oil Co. 7 Humble Oil & Refining Co. 
2 The South Penn Oil Co. 8 The Texas Co. 
3 Sohio Corp. ® Esso Standard Oil Co. 
4 The Ohio Oil Co. 10 Arkansas Fuel Oil Co. 
5 The Pure Oil Co. 11 Stanolind Oil & Gas Co. 
6 Standard Oil Co. (Indiana). 12 Standard Oil Co. of California. 

| REFINED PRODUCTS 

GENERAL REVIEW | 

The total demand for all oils averaged 6,129,000 barrels daily in 
1948, an increase of 4 percent compared with 1947. This increase 
was substantially less than had been expected, particularly in the latter _ 
half of the year, when there was a relative decline in the rate of in- 
crease accentuated by abnormally mild weather in the last quarter. 
Crude runs to stills reached a peak in the last quarter of 1948 and, 
combined with a much lower demand than expected, resulted in an : 
abnormal increase in refined stocks of 21.2 million barrels in the last 
quarter, 

Runs to stills and production at refineries in the United States of the various 
refined petroleum products, 1944-48 

, [Thousands of barrels] 

Product 1944 1945 | 1946 1947 1948 1 

Input: . 
Crude petroleum: . 

Domestic._-.-.....-.-___--.----_-.| 1,622,514 | 1,645,862 | 1,645,845 | 1,754,987 | 1,906,656 
Foreign. ._...-..--..------------_- 43,170 73, 672 84, 352 97, 259 124, 014 

Total crude petroleum._.....-.-.| 1, 665, 684 | 1,719,534 | 1,730,197 | 1,852,246] 2,030, 670 
Natural gasoline.._.....-__-----____.-- 67, 207 70, 324 62, 861 70,692 | 76, 237 

Total input_.-_---.--.._-..._-___..-__] 1, 732, 891 | 1,789,858 | 1,793,058 | 1,922,988 | 2, 106, 907 

Output: - . 
Gasoline_._..---..--------.---.-------| 722, 718 774, 460 748, 411 814, 841 895, 913 

Kerosine___..-------.---.------------_- 78, 344 81, 024 104, 385 110, 412 121, 853 
Distillate fuel oi]....-..-.-.-.-..-..--_| 239, 152 249, 224 287, 896 312, 173 380, 639 
Residual fuel oil_-....---.------------_] 461, 455 469, 492 431, 364 447, 795 466, 141 
Lubricating oil_...._-.-.-------_-____ 41, 106 41, 867 45, 645 51, 765 51, 416 
Wax 2. 2, 883 2, 921 3, 003 3, 624 3, 515 
Coke 2_____..---------------- 9, 017 10, 115 10, 621 12, 077 14, 494 
Asphalt 2___.__---------_---------_ 38, 479 39, 196 44,911 49, 286 51, 919 
Still gas 2.___-...-_----.---_---._-____| 102, 239 103, 458 88, 136 85, 564 81, 159 
Road oil__.._..-.----------------_---- 1, 556 2, 686 6,175 7, 074 7,915 
Other finished products- ..-.--....-.__ 18, 436 19, 080 22, 539 24, 348 30, 605 
Unfinished gasoline (net)_......._-___. 1, 745 3 4, 892 $108 984 3917 
Other unfinished oils (net)_._...--_-_. 2, 584 3 5, 727 21,615 31, 227 3 381 
Shortage___._.-._---_--.---_---.__-_. 13, 177 6, 954 1, 695 4, 222 2, 636 

Total output__..---.------.-----_--_] 1, 732,891 | 1,789,858 | 1,793,058 | 1, 922, 938 2, 106, 907 

1 Subject to revision. 
3 Conversion factors: 280 pounds of wax to the barrel, 5.0 barrels of coke to the short ton, 5.5 barrels of 

asphalt to the short ton, 3,600 cubic feet of still gas to the barrel. 
3 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced.
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The 4-percent increase in total demand in 1948 included an 8-per- 
cent gain in motor-fuel demand compared with 1947, a 3-percent 
decline in residual fuel-oil demand, a 10-percent increase in distillate 
fuel-oil demand, a 5-percent gain in kerosine demand, and a 0.4-per- 
cent decline in the demand for all other products. 

A decline of almost 20 percent in the exports of refined products 
substantially changed the relative gains in domestic demand. With 
a total increase in domestic demand of 6 percent compared with 1947, 
the domestic demand for motor fuel increased 9 percent, residual de- 
mand declined 4 percent, distillate demand increased 14 percent, 
kerosine demand rose 9 percent, and the domestic demand for all 
other oils gained 3 percent. 

The supply of refined products is directly related to the volume of 
refinery output from crude oil, the production of light products 

: derived from natural gas at natural-gasoline and cycle plants, and the 
imports of refined products. 

Refineries operated close to capacity during most of 1948, with 
total crude runs to stills averaging 5,548,000 barrels daily compared 
with 5,075,000 barrels daily in 1947—a gain of 9 percent. Runs in 
the first quarter averaged 5,372,000 barrels daily, rose to 5,614,000 

| barrels daily in the second quarter under the stimulus of rebuilding 
stocks of heating oils depleted by the cold winter of 1947-48, were 
cut back to 5,544,000 barrels daily in the third quarter due largely 
to an extended strike at refineries in California in September, and 
reached a record level of 5,662,000 barrels daily in the fourth quarter. . 
This high rate of refinery operations was stimulated by the determina- 
tion to avoid any possibility of a shortage in oil supply such as 
occurred, at least locally, in the first quarter of 1948. An unexpected 

| drop in the rate of increasing demand occurred in the latter part. of 
the year, accentuated by abnormally warm fall and winter weather. 
Stocks of refined products increased by 79.6 million barrels during the 
year. A decrease of 13.4 million barrels in the first quarter was fol- 
lowed by increases of 33.6 million in the second quarter, 38.2 million 
in the third quarter, and 21.2 million in the fourth quarter. The 
large gain in stocks of refined products in the last quarter, when 
normally a substantial decline may be expected, resulted in such a 
large surplus of stocks at the end of the year as to distort normal 
runs and yields during much of 1949. 

The output of light products at natural-gasoline and cycle plants 
increased from 132.2 million barrels in 1947 to 145.5 million in 1948— 
a gain of about 10 percent on a daily average basis. In addition, 
some motor benzol from coke-oven operations was blended with 
motor fuel, amounting to 0.7 million barrels in 1947 and 0.4 million 
in 1948. The light products in this group marketed in 1948 amounted 
to 144.6 million barrels, with about 70 percent of the total included 
in motor fuel, 29 percent sold as liquefied petroleum gases (LP- 
gases) for fuel and chemical uses, and 1 percent transferred to other 
products.
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Salient statistics of the major refined petroleum products in the United States, 
| 1944-48 

oo [Thousands of barrels} 

Product 1944 1945 1946 1947 1948 1 

Motor fuel: 
Production.._..--------.-.. ee 739, 340 798, 194 776, 583 839, 998 921, 902 
Imports_....--.-------.----_--_--_---- 3, 148 1, 807 1 358 302 
Exports. ._..---.----------.-----.----- 100, 537 88, 059 45, 334 47, 449 37, 410 

' Stocks, end of year__.----.._____._-__. 78, 073 93, 682 89, 515 87, 407 101, 001 
Domestic demand.._------___-_-_-_ 632, 482 696, 333 735, 417 795, 015 871, 200 

Kerosine: 
Production__.._----...---..-..- 78, 344 81, 024 104, 385 110, 412 121, 853 
Imports. ...--.-----------.2 147 |... 135 
Exports. ...----.-..-------_-_.____ 4, 888 6, 180 8, 637 7, 252 3, 5385 
Stocks, end of year_.----...__._-._--__ 11, 150 10, 421 17, 081 17, 722 24, 010 
Domestic demand._.-----..- 2. 71, 812 75, 573 89, 088 102, 519 112, 165 

Distillate fuel oil: 
Production_.-_._--.---.---.._.__._--_- 239, 152 249, 224 287, 896 312, 173 380, 639 
Transfers from crude-_-.__.-._.-__---..- 3, 242 3, 047 3, 123 3, 263 3, 543 
Imports. ...--..------------....--_---- 7, 022 4, 754 5, 204 4,175 2, 546 
Exports. ...--------.-.----..--_-_---- 43, 491 33, 496 29, 487 29, 877 21, 808 
Stocks, end of year. _....---.--_______. 38, 333 35, 778 59, 620 51, 081 75, 953 
Domestic demand... 209, 320 226, 084 242, 894 298, 273 340, 048 

Residual fuel oil: 
Production__-.-.------.--.---..-----_-| 461, 455 469, 492 431, 364 447, 795 466, 141 
Transfers from crude.__--....-.-----..| 28, 515 20, 727 23, 142 27, 091 23, 847 
Imports_...---2---- 36, 485 31, 648 44, 647 54, 244 53, 161 
Exports. --.-----------2.- 12, 536 11, 669 9, 188 10, 623 12, 539 
Stocks, end of year__....---.---------- 50, 383 37, 158 47, 094 47, 091 76, 942 
Domestic demand-__._-..---.-----_-_-- 512, 020 523, 423 480, 029 518, 510 500, 759 

Lubricating oil: | 
Production._..._.--.-.---------------.- 41, 106 41, 867 45, 645 51, 765 51, 416 
Imports_...-.------------.----.-------|..-.--------]---~--------- 88 38 101 
Exports. -..---..-------.-- 8, 709 6, 575 11, 051 14, 262 12, 990 
Stocks, end of year.....--..........-_- 7, 815 7, 773 7, 564 27,701 9, 843 
Domestic demand____...-..-- 32, 363 35, 334 34, 891 36, 481 36, 385 

Wax (1 bbl. =280 lb.): 
Production.___....-.--.---_---.--..--. 2, 883 2, 921 3, 003 3, 624 3, 515 
Imports_..----.-.--.--- | 6 1 4 27 
Exports. ...----..----2--22 ee 580 566 718 1, 107 994 
Stocks, end of year. ..-..-.-_---.--... 335 293 308 351 551 
Domestic demand_._-..-.--.--_--_.-.- 2, 261 2, 403 2, 271 2, 478 2, 348 

Coke (5 bbl.=1 short ton): 
Production__....---------.2 9, 017 10,115 10, 621 12, 077 14, 494 
Exports. .....-..-------.---__------_- 1, 045 1, 046 1, 933 2, 102 2, 521 
Stocks, end of year__..-.-.....__-_.-_- 936 791 450 343 646 
Domestic demand...-...-....-_-----.- 8, 327 9, 214 9, 029 10, 082 11, 670 

Asphalt (5.5 bbl.=1 short ton): 
Production_...._..-.----- 38, 479 39, 196 44, 911 49, 286 51, 919 
Imports_..----._.. 695 809 691 1, 159 1, 362 
Exports. _.--------- 699 1, 289 2, 298 3, 262 1, 618 
Stocks, end of year. _....-....-..--.--- 3, 444 3, 810 3, 861 23, 771 5, 657 
Domestic demand.___..._-.._-._-.----- 38, 129 38, 350 43, 253 47, 023 49, 777 

Still es (1 bbl. =3,600 cu. ft.): Production. 102, 239 1038, 458 88, 136 85, 564 81, 159 
oad oil: 

Production____.-.---._---_-----_----- 1, 556 2, 686 6, 175 7, 074 7, 915 
Stocks, end of year___....--_--..------ 189 370 606 613 501 
Domestic demand__..-_.-_..--.------- 1, 560 2, 505 5, 939 7, 067 8, 027 

Other finished products: 
Production: 

LR-gases 8. .._...--..-.----.------- 8, 563 9, 292 15, 440 18, 670 23, 676 
Other..---.__.-----.--------------- 9, 873 9, 788 7, 099 5, 678 6, 929 

Transfers of LP-gases ‘4 from natura] 
gasoline.._--_-_---------------------- 16, 796 19, 978 25, 515 35, 310 41, 697 

Exports. __-----.------.---.---i 893 1, 105 2, 041 2, 188 1, 699 
Stocks, end of year. ._---------.----.-- 965 1, 061 1, 120 21,027 1, 307 
Domestic demand.._......-.-----..--- 34, 108 37, 857 45, 954 57, 483 70, 323 

Unfinished gasoline: 
Rerun (net)._....---.---..----.-----.. 81, 745 4, 892 108 5 984 917 
Stocks, end of year-_-...---------------- 13, 208 8, 316 8, 208 9, 192 8, 275 

Other unfinished oils: 
Rerun (net) ...------.------..-..----.- 5 2, 584 5, 727 1, 615 1, 227 381 
Transfers of cycle products... .-.--_---- 1, 821 848 1, 261 1, 704 1, 914 

| Imports. ...-.--_------ 9 258 978 1, 879 982 
Stocks, end of year. _....-.-.--.----.- 45, 488 40, 867 41, 491 43, 847 46, 362 

Shortage........--.---- 13, 177 6, 954 1, 695 4, 222 2, 636 

1 Subject to revision. ; . 
2 Figure on new basis that excludes distributors’ stocks in California and is comparable with 1948 total. 

Figures for 1947 on the old basis and comparable with preceding years are as follows, in thousands of bar- 
rels: Lubricating oil, 8,624; asphalt, 4,021; and other finished products, 1,107. 

3 Liquefied refinery gases. 
4 Liquefied petroleum gases. . . 
5’ Negative quantity; represents net excess of unfinished oils produced over unfinished oils rerun.
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Imports of refined products into continental United States declined 
from 61.9 million barrels in 1947 to 58.6 million in 1948. Residual 
fuel oil is the major product imported, amountng to 54.2 million 
barrels in 1947 and 53.2 million in 1948. Most of this residual fuel 
oil is withdrawn from bond duty free for use in bunkering ships | 
engaged in the foreign trade. Other imports in 1948 included 2.5 
million barrels of distillate fuel oil, 1.4 milion barrels of asphalt, 1.0 
million barrels of unfinished oils, 0.3 million barrels of gasoline, and 
small amounts of kerosine, lubricating oils, and wax. — 

The yields of refined products from crude oil are normally the 
resultant of the amount of crude oil run and the shift in the relative 
demand for the various refined products. In 1948 the unusual 
increase of almost 80 million barrels in the stocks of refined products 
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| FIGuRE 6—Yields of principal products from erude oil run to stills in the United States, 1939-48, by 
montas, 

Percentage yields of refined petroleum products in the United States, 1939-48 
ae 

Product 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 19481 

Finished products: 
Gasoline: 

Cracked .......-.-.---._..--___] 28.9 | 22.7 | 24.4 | 22.3 | 22.0 | 23.2 | 23.3 | 22.5 (2) (2) 
Straight run._.........-_-__.___] 21.1 | 20.4 | 19.8 17.5 | 15.1 | 16.2 | 17.6 | 17.1 (2) (2) 

Total gasoline__.__...__.___._| 45.0 | 43.1 | 44.2 | 39.8 | 37.1 | 39.4 | 40.9 | 39.6 | 40.2| 40.3 
Kerosine_.__...--...-.------_---_| 6.5 5.7 §.2} 5.1 5.0 4.7 4.7 6.0 6.0 6.0 
Distillate fuel oil...._..-....__.____] 18.1 ] 14.2 | 18.4] 14.7] 14.8] 1441145 | 16.61 16.8 18. 7 
Residual fuel oil. ..__.-..-._...____| 24.7 | 24.4 | 24.3 | 26.9 | 29.2 | 27.7 | 27.3 | 24.9 | 24.1 23.0 
Lubricating oil_.._._.-.-...-.--.---} 28] 28] 28] 29] 27/1 25|/ 24/ 27! 28 2.5 
Wax ..--.-..- 0-2 el 1 2 .2 .2 .2 2 .2 2 .2 
Coke 22 ie] tet te} 35) is] i5] ie] <6} 27] 27 
Asphalt___..-_...____-_-.-------_-_}] 2.2] 2.3 2.6 2.6 2.6 2.3 2.3 2.6 | 2.7 2.6 
Road oil... .6 6 6 .6 2 -l 2 4 4 4 
Still gas__-----2 ok | sis} 59] 59] 61] 61] 60] 51] 46] 40 
Other... 2 3 4 6 7 1.1 11 1.3 1.3 1.5 

Unfinished products: 
Gasoline__...-.-----_-__---_ (3 4) 1 .l ol (3) 1) 43) @4 (5) (8) 
Other.----.--------------------| 49) 43) £2] €3] lat lit #3] 411 @ | 

Shortage.....-__--.------- .5 6 4,1 4 7 8 4 .l 2 -l 

Total__.-------------------_-.-~.|100. 0 |100.0 {100.0 |100.0 |100.0 [100.0 /100.0 1100.0 |100.0 | 100.0 

a 

1 Subject to revision. 
2 Not separated in 1947-48. 
3 Less than 0.1 percent. 
4 Negative percentage; represents excess rerun over produced. 
' Added to finished gasoline production in computing yields in 1947-48. 
6 Added to crude runs in computing yields in 1947-48,
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tended to distort yields to meet an expected rather than an actual 

demand. ‘There was a small increase in the yield of gasoline from 

40.2 percent in 1947 to 40.3 percent in 1948; the yield of residual 

fuel oil declined from 24.1 percent in 1947 to 23.0 percent in 1948; 

the yield of distillate fuel oil increased from 16.8 percent in 1947 to 

18.7 percent in 1948; and the yield of kerosine remained at 6.0 percent 

for both years. If crude runs had been better-adjusted to actual 

demand, allowing for a moderate increase in refined stocks, the prin- 

cipal adjustments in yields would have been an increase for gasoline 

and a decrease for distillate fuel oil. 
The average increase in the value of crude oil at the well—about 

65 cents per barrel in 1948—was reflected in price increases for the 

principal refined products. The average price of Regular Grade gas- 

oline at Oklahoma refineries rose from 8.42 cents per gallon in 1947 

to 11.19 cents in 1948. The average tank-wagon price of kerosine 

at Chicago rose from 13.40 cents per gallon in 1947 to 15.80 cents in 

1948. The average price of a selected bright at Oklahoma refineries 

rose from 28.84 cents per gallon in 1947 to 31.67 cents in 1948. The 

price of Bunker “C” oil at New York rose from $2.29 per barrel in 

1947 to $3.00 in 1948. The price of No. 2 distillate heating oil at | 

New York rose from 7.02 cents per gallon in 1947 to 9.71 cents in 1948. 
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FiGuURE 7.—Prices of Bunker “C” oil at New York Harbor, bright stock at Oklahoma refineries, tank- 

wagon 1 prices of kerosine at Chicago, and Regular Grade gasoline at refineries in Oklahoma, 1939-48, by



. CO . . | oO Stocks of refined petroleum products in the United States, 1947-48, by months es 

[Thousands of barrels] 
TN 

Product Jan.31 | Feb. 28 | Mar.31 | Apr. 30 May 31 | June30 | July 31 | Aug.31 | Sept.30 | Oct. 31 | Nov. 30 Dee. 31 OT a 

1947 
Gasoline. _.--.------..---_-------w------ 90, 300 94, 985 96, 952 92, 719 86, 727 81, 160 77, 069 77, 190 75, 882 74, 710 78, 669 83, 111 Kerosine....---.---.--..------_-------- 13, 732 11, 493 9, 811 9, 625 12, 609 14, 653 17, 651 20, 824 22, 276 22, 750 20, 626 17, 722 Distillate fuel oil_...-.--..------- ee 48, 197 36, 901 31, 423 30, 268 34, 279 39, 676 46, 444 54, 707. 59, 764 63, 252 61, 334 51, 081 Residual fuel oi].-_..-.-.--..----------_-- 41, 550 38, 480 37, 403 36, 455 39, 992 43, 515 47, 600 51, 334 52, 578 52, 502 52, 455 47,091 Lubricating oil_....---.-_-.-.-- we 7,773 7, 753 8, 015 7, 936 8, 070 8, 281 8, 188 8, 420 8, 340 8, 157 8, 531 28 624 Waxt_ 293 304 327 306 319 315 334 314 344 325 346 351 & Coke !_____-_- 468 385 456 445 422 443 430 549 475 483 416 343 B Asphalt 1____--- 4, 300 4, 885 5, 510 5, 657 5, 847 5,503 | 4, 764 8, 941 38, 288 2, 974 3, 637 24,021 Road oil____...---.------- 634 617 688 |. 801 1,101 1,196 898 759 664 559 577 613 & Other finished products....-._._--_-__--.--__--. 1, 070 1, 062 1, 169 1, 126 1, 268 1, 241 1, 352 I, 245 I, 205 1, 180 1, 207 21,107 eu Unfinished gasoline. __--...-..---_--_--- 9, 323 8, 687 8, 727 9, 005 8, 482 8, 614 8, 934 8, 659 8, 478 7, 874 8, 882 9, 192 oH Other unfinished oils_.....-.._-.----...--__._____ 41, 270 41, 084 40, 542 41, 694 42, 829 43, 905 44, 769 43, 854 45, 119 43, 313 44, 048 43,847 tp 

Total 1947... 258,910 | 246,686 | 241, 023 236, 037 | 241, 945 248, 502 | 258, 433 271, 796 | 278, 413 278,079 |. 280,728 | 2 267,103 kd 

1948 3 
> Gasoline. .-...--------- ee 93,290 | 102,235 | 103,398 | 101, 280 99, 554 96, 221 90, 310 87, 187 82, 254 83, 969 87, 275 95,422 by Kerosine._.-.-._-----_------------- ee 11, 993 10, 287 10, 464 12, 795 15, 711 18, 480 20, 958 23, 564 26,177 26, 283 25, 829 24,010 t& Distillate fuel oil..---.--.------- 41, 036 34, 590 82, 214 34, 514 40, 781 48, 352 58, 725 68, 818 76, 320 82, 920 83, 909 75,9538 © Residual fuel oil__.__---.--------------..--.----_--..| 44, 636 43, 156 41, 945 43, 301 48, 788 52, 465 58, 431 64, 096 68, 005 72, 363 77, 033 76,942 © Lubricating oil._......-..-----_.---_--_ 7, 892 7, 829 7, 961 8, 022 8, 411 8, 166 8, 350 8, 747 8, 884 9, 806 9, 512 9,848 W Wax! ___ oie oe 374 369 360 389 402 439 487 531 641 552 554 551 ~ Coke1___ 22 ee ee een 337 396 331 343 417 457 502 553 544 574 583 646 a Asphalt !__i--- 4, 468 5, 092 5, 614 5, 956 6, 359 5, 764 5, 267 4,394 3, 749 3, 768 4, 727 5,657 Road oil. .--------.---- ee 644 730 772 1,017 1, 067 1, 021 879 750 654 520 471 501 yp Other finished products._.__.-......--..---_--_____- 1,171 1, 231 1, 234 1, 224 1,397 1, 349 1, 335 1, 334 1, 367 1,377 1, 443 1,307 0 Unfinished gasoline-_....-------__.-.---------------_ 8, 877 8, 764 8, 551 8, 549 8, 998 8, 297 8, 529 8, 258 8, 264 8, 457 8. 314 8, 275 Other unfinished oils_._-----.----.--__-.----._-...-] 41, 888 39, 425 39, 657 42, 338 44, 436 45,119 46, 755 46, 100 47, 536 47, 286 47,323 46, 362 

Total 1948__..------------------_---_--------_.| 256, 606 254,104 | 252,501 | 259,728 | 276,321 | 286,130 | 300,528 314, 332 | 324,295 | 337,875 | 346,973 345, 469 
a 

a 
1 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt to the short ton. ; gid basis. New basis to compare with 1948: Lubricating oil, 7,701; asphalt, 3,771; other finished products, 1,027; total 265,850. ubject to revision.



Runs to stills and production at refineries in the United States of the various refined petroleum products, 1947-48, by months 

[Thousands of barrels] 
ener eC SS SSS SSS SSS SSS SSS SSP es Ss os ss UGS 

January | February| March April May June July | August Septem- October Novem- Decem- Total 

: 1947 Ss nput: 
Crude petroleum _____--..--.-- 146, 897 134, 953 150, 120 141, 210 153, 348 153, 604 161, 844 163, 068 159, 771 162, 854 158, 719 165, 858 | 1, 852, 246 i 
Natural gasoline__......__.-._-______- 5, 859 4, 908 5, 271 5, 618 5, 800 5, 898 6, 176 6, 477 6, 518 6, 355 6, 823 5, 994 70, 692 a 

Total input__.2--2-.----- 152, 756 139, 861 155, 391 146, 828 158, 648 159, 502 168, 020 169, 545 166, 284 169, 209 165, 042 171, 852 | 1, 922, 938 CF 

Output: c 
Gasoline. ........-.---- 64, 419 58, 499 64, 340 61, 120 65, 981 67, 753 71,376 73, 881 71, 257 73, 505 69, 946 72, 764 814, 841 Ss 
Kerosine-....----.__----- 9, 415 9, 243 9, 476 8, 854 9, 284 8, 717 9,117 8, 970 8, 547 9, 308 9, 352 10, 129 110, 412 
Distillate fuel oil. ...--.---.--_ 24, 131 21, 746 25, 577 22, 925 24, 954 24, 214 26, 270 26, 946 27,325 29, 072 28, 254 30, 759 312, 173 B Residual fuel oiJ__-_..--..---- 36, 390 34, 390 37, 876 34, 438 37, 328 36, 977 38, 550 38, 592 37, 098 39, 066 37, 344 39, 746 447, 795 Lubricating oi].-.--------u----_ 4, 204 3, 925 4, 480 4, 267 4, 608 4, 427 4, 227 4, 400 4, 047 4,350 4, 264 4, 566 51, 765 oO 
Wax lee 299 292 334 286 320 279 320 236 321 286 307 344 3, 624 by 
Coke 1_i-- 1, 016 890 1, 047 974 1, 090 1, 006 1,119 1, 002 959 1, 050 876 1, 048 12, 077 bj 
Asphalt 1.02 2, 973 2, 928 3,315 3,337 4, 341 4, 531 4, 839 5, 431 5, 125 4, 956 3, 998 3, 512 49, 286 KJ 
Road oil_---.--------- 256 225 265 355 718 844 1, 068 1, 220 1,091 541 255 236 7, 074 bd 
Still gas te 6, 800 6, 313 7, 124 6, 839 7, 445 7, 589 8, 026 8, 028 7,370 7, 068 6, 504 6, 458 85, 564 O LR-gases__..------- 1, 781 1, 617 1, 793 1, 335 1,375 1, 291 1, 423 1, 402 1, 485 1,621 1,777 1, 820 18, 670 me Other miscellaneous______.___..__.__ 472 509 511 475 471 440 471 472 384 466 465 542 5,678 fy 
Unfinished gasoline (net)_....-_______ 1,115 2 636 40 278 2 §23 132 320 2 275 2181 2 604 1, 008 310 984. q 
Other unfinished oils (net)__...._._.__ 2 578 2 366 21,018 906 726 693 | . 428 21,096 1, 052 2 2, 053 473 2 394 21,227 ie 
Shortage_..----- 2 63 286 231 439 530 609 466 336 454 577 219 12 4, 222 

Total output--.---------------._| 152, 756 189, 861 155, 391 146, 828 158, 648 159, 502 168, 020 169, 545 166, 284 169, 209 165, 042 171, 852 | 1, 922, 938 i 

1948 3 S Input: 
qc 

Crude petroleum ___._--_-_-. 165, 796 156, 014 167, 007 166, 198 175, 705 168, 952 174, 546 174, 242 161, 280 173, 429 170, 166 177, 335 | 2,030, 670 Q 
Natural gasoline__..-..-.-....-.-_____ 6, 434 5, 695 6, 187 6, 058 6, 551 5, 979 6, 123 6, 535 5, 962 6, 617 6, 953 7, 143 76, 237 

Total input--.-.----.----------.-.._| 172, 230 161, 709 178, 194 172, 256 182, 256 174, 931 180, 669 180, 777 167, 242 180, 046 177, 119 184, 478 | 2, 106, 907 

See footnotes at end of table. 

oS 
Or
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Runs to stills and production at refineries in the United States of the various refined petroleum products, 1947-48, by months—Con. o> 

[Thousands of barrels] 
I I 

January | February} March April May June July August Septem- October Novem D ber Total . 

1948 *—Continued 
Output: 

Gasoline_....-.-.-----------.--------| 72, 178 65, 659 69, 795 71, 892 77, 052 75, 862 77, 344 78, 499 72, 484 77, 196 76, 541 81,411 895, 913 

Kerosine. _..----.-.---------.---.----] 10, 697 11, 030 11, 262 10, 236 9, 973 9, 383 9, 442 9, 180 9, 288 9, 663 10, 848 10, 851 121, 853 

Distillate fuel oil_....-..-.._.---.---.| 33, 539 32, 688 32, 548 29, 352 30, 764 29, 930 30, 820 32, 190 28, 960 33, 140 32, 434 34, 274 380, 639 

Residual fuel oil__-_---._.--_.-.------ 39, 606 37, 542 40, 523 39, 104 40, 732 38, 387 39, 177 38, 673 34, 493 39, 313 38, 315 40, 276 466, 141 < 

Lubricating oil_..-.-.-----~--.------- 4, 287 4, 132 4, 404 4, 308 4, 500 4, 065 4,135 4,341 4,121 4, 580 4,175 4, 368 51, 416 D 

Wax !_____ oe 350 294 351 332 295 308 267 267 238 263 268 282 3, 515 ts 

Coke 1... +--+ 1, 020 1, 013 1, 209 1, 126 1, 087 1, 281 . 1,296 1, 295 1, 228 1, 247 1, 296 1,396 ' 14, 494 Se 

Asphalt 1__-.-.2.---.-2--------------- 3, 231 3, 035 3, 482 3, 723 4, 501 5, 011 5, 394 5, 842 5, 072 5, 159 4,211 3, 308 51,919 

Road oil____---...-.--.---.-.-.------- 230 320 292 506 727 990 1,329 1, 336 1, 070 532 323 260 7, 915 Be 

Still gas 1... 6, 384 6, 004 6, 339 6, 813 7, 330 7, 182 7,401 7, 418 6, 595 6,613 |. 6, 577 6, 503 81,159 Zw 

LR-gases_.-..--.....----------------- 1, 876 2, 233 2, 104 1, 881 2, 014 1,975 1, 886 2, 081 1, 849 1, 805 1, 886 2, 136 23, 676 

Other miscellaneous. _--_.-..--.-.---- 693 551 591 557 692 570 489 579 455 577 594. 581 6,929 kd 

Unfinished gasoline (net)-....--..-~-- 2315 2113 2 213 22 449 2701 232 2 271 6 193 2143 239 2917) fy 

Other unfinished oils (net)_._--..-..-| # 2,323 2 2, 799 2 83 2, 363 1, 866 519 1, 485 2 813 1, 289 2511 2218 21,156 2381 > 

Shortage._.......-----.---.----------- 777 120 640 65 |. 274 169 22 160 94 276 12 27 2, 636 

Total output__.-...----.--.--..---.| 172, 230 161, 709 173, 194 172, 256 182, 256 174, 931 180, 669 180, 777 167, 242 180, 046 177, 119 184, 478 | 2, 106, 907 2 

—_.. $$$ - CO ehvwr enero 
1 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt to the short ton; 3,600 cubic feet of still gas to the barrel. * 

2 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils produced. hs 

3 Subject to revision. . © 
~ 

oO



Runs to stills and production at refineries in the United States of the various refined petroleum products, 1947-48, by districts , 

[Thousands of barrels] 

Indiana, | olahom Texas Louisi- | Arkansas- | Rock . 
Fast Appa- Illinois, Kansas “| Texas Gulf ana Gulf Louisiana Moun Califor- Total 
Coast lachian Kentucky, Missouri Inland Coast Coast Inland tain nla . to 

a | | re | co | eee | ernment | | | e3| 

input 1947 i 
put: 
Crude petroleum. ._..-.---..--------] 297, 315 60, 377 301, 357 153, 050 84, 582 437, O24 139, 940 24, 825 52, 343 301,433 | 1,852, 246 g 
Natural gasoline_....---.---_-------- 883 530 8, 088 6, 002 11, 911 16, 925 3, 100 950 918 21, 385 70,692 x 

Total input._-...-.-----.--------.-| 298, 198 60, 907 309, 445 159, 052 96, 493 453, 949 143, 040 25, 775 58, 261 322,818 | 1, 922, 938 g 

Output: 
Gasoline......-..-...-.------------.-| 104, 098 27, 039 147, 985 77, 581 52, 599 191, 335 58, 704 9, 239 23, 373 122, 888 814, 841 B 
Kerosine_____-.-..------------------- 14, 257 3, 570 18, 324 8, 792 5, 477 34, 119 17, 394 2, 578 1, 250 4, 651 110,412 § 
Distillate fuel oil_..---.-----------__- 57, 111 7, 362 45, 749 26, 230 7, 175 82, 850 27, 512 3, 459 8, 227 46, 498 312, 178 
Residual fuel oil. .__.-..-----------__ 86, 769 10, 250 57, 259 25, 246 21, 064 88, 592 24, 324 5, 410 13, 710 115,171 447,795 pg 
Lubricating oil.....-...--.---__---__- 11,078 5, 531 5, 261 5, 861 369 15, 009 2, 350 1, 484 311 4, 511 61,765 px : 
Wax !_____- eee 1, 387 397 227 475 11 528 413 |__------__ 95 91 3,624 43 
Coke !______-_-.-.------------------ 729 333 5,205 | - 728 554 1, 535 1,184 | ------___ 233 1, 576 12,077 
Asphalt !__._-..---..---.------------ 13, 596 2, 260 8, 693 4, 554 2,217 2, 555 3, 269 2, 795 1, 576 7,771 49,286 ©: , 
Road oil__.__.--.--------------.----- 150 7 1, 520 557 |_---.------- 85 3 17 1, 363 3, 372 ,7,074 
Still gas 1____--..--_----_---_-------- 11, 690 3, 417 15, 580 6, 653 4, 058 24, 220 5, 636 1, 459 2, 210 10, 641 85,564 
LR-gases. ...------------------------ 2, 675 12 2,073 329 132 4, 251 5, 036 308 62 3, 792 18,670 cf 
Other miscellaneous... ...--..-------- 469 417 801 950 1,111 811 93 183 66 777 5,678 2 
Unfinished gasoline (net). -._----.-_- 2 440 2 65 215 62 273 1, 653 72 29 4 2 449 984 
Other unfinished oils (net)._._.-..__- 2 5, 880 2 89 669 244 2 504 6, 740 21, 667 2 472 97 2275 21,227) by 
Shortage...------.------------------- 509 466 3116 790 2, 393 3 334 8 1, 283 3 683 684 1, 796 4,222 ty 

Total output.....--..-----------.__| 298, 198 60, 907 309, 445 159, 052 96, 493 453, 949 143, 040 25, 775 53, 261 322,818 | 1, 922, 938 g 

1948 4 7 C 
Input: . i] 

Crude petroleum....-..-.-..--.-----| 317, 257 57, 637 332, 233 165, 249 89, 909 509, 587 159, 223 29, 759 59, 631 310,185 | 2,030,670 7 
Natural gasoline.........--..-..--__- 882 619 8, 423 7, 524 13, 843 18, 303 3,188 778 1,016} 21, 661 76, 237 

Total input....-.--------.-------..] 318, 139 58, 256 340, 656 172, 773 103, 752 527, 890 162, 411 30, 537 60, 647 331,846 | 2, 106, 907 

v CO 
o> 
NI
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Runs to stills and production at refineries in the United States of the various refined petroleum products, 1947-48, by districts—Con. CO 

[Thoussnds of barrels] 

Indiana + ~ =? | Oklahoma Texas Louisi- Arkansas- Rocky ‘ East Appa- Illinois, ’ Texas as Califor- 
Coast lachian | Kentucky, Aransas, Inland out ana Gult Louisiana Moun- nia Total 

ete. n 

1948 ‘—Continued 
Output: 

Gasoline_._.-----.---- ee 111, 937 25, 592 167, 1386 84, 831 55, 389 220, 423 66, 693 11, 003 26, 695 126, 214 895, 913 
Kerosine____-._--.-----------------_- 17, 004 3, 819 21, 780 8, 916 5, 232 37, 910 18, 409 2, 965 1, 707 4,111 121, 853 < 
Distillate fuel oil-._-......_-_-__-_____ 67, 377 7, 597 49, 486 30, 760 8, 982 115, 928 35, 489 4, 626 10, 209 50, 235 380,639 = 
Residual fuel oi]. ._-.-.---.--2 8 84,111 9, 652 57, 521 27, 667 22, 203 95, 385 27, 790 6, 764 14, 362 120, 686 466, 141 Z 
Lubricating oi]._..--.__..-_--_----..__- 11, 163 5, 068 5, 042 6,131 383 16, 129 1, 978 1,376 300 3, 846 51, 416 el 
Wax! 1, 342 391 278 440 9 463 400 |____.--____- 104 88 3.515 
Coke !___. ee 755 317 7, 183 1, 005 584 1, 527 1, 249 j_-_.---___ 269 1, 605 14, 494 m 
Asphalt 1____---_--_-_--------------- 14, 757 1, 676 9, 962 5, 189 2, 521 2, 930 3,171 2, 980 2, 073 6, 660 51,919 w& 
Road oil_-_-.-------_-_-.--------- 174 7 1, 913 511 j------------ 76 1 16 1, 686 3, 531 - 7,915 | 
Still gas 1__. 22-2 eee 9, 491 3, 022 15, 588 6, 489 4,035 22, 802 5, 734 1, 444 2, 233 10, 321 81,159 ed 
LR-gases.__.-..----------- ee 3, 796 “34 2, 999 563 77 7, O15 5, 097 400 51 3, 644 23,676 bx 
Other miscellaneous-__._.------------ 548 296 996 977 1, 538 946 87 163 90 1, 288 6,929 
Unfinished gasoline (net)_..._.--____ 2 258 24 2138 2 58 2,197 21,972 2104 |... 1 2 609 2917 by 
Other unfinished oils (net)...-___.___ 25, 516 272 2, 337 21,472 2781 7, 518 21, 997 2 520 - 97 2319 2381 
Shortage.....-.-.--....-_- ~~. 1, 458 489 31,427 824 1, 433 810 31, 586 3 680 770 545 2, 636 8 

Total output..__..--.------------._]| 318, 139 58, 256 340, 656 172, 773 103, 752 527, 890 162, 411 30, 537 60, 647 331, 846 | 2,106,907 A 
ni nn rte 

1 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of asphalt to the short ton; 3,600 cubic feet of still gas to the barrel. © 
2 Negative quantity: represents net excess of unfinished oils rerun over unfinished oils produced. De 
8’ Negative quantity (overage). rove) 
4 Subject to revision.



PETROLEUM AND PETROLEUM PRODUCTS 969 

The total reported crude-oil capacity of refineries increased from 
6,034,252 barrels daily on January 1, 1948, to 6,488,995 barrels daily | 
at the end of the year—a gain of 404,748 barrels daily. The total 
capacity in operation rose from 5,825,566 barrels daily on January 1, 
1948, to 6,230,505 at the end of the year. The capacity of all shut- 
down units on January 1, 1948, was 208,686 barrels daily and 208,490 
at the end of the year. The total capacity being built on January 1, 
1948, was reported at 367,250 barrels daily compared with 341,500 
barrels daily at the end of the year. These figures indicate a gain of 
almost 7 percent on total crude-oil capacity during 1948. Considering 
this increase in capacity, the large increase in the stocks of refined prod- 
ucts in 1948, and the program for further building, there would appear 
to be ample refinery capacity to meet all requirements in the next 
few years. . | 

Petroleum-refinery capacity in the United States, Jan. 1, 1944-49 

. Number of refineries Capacity (barrels per day) 

Year 

oper | gaat | Total | Pine z Shut | ‘Total | Building 

1944__ eee 384 68 452 |______._| 4,709,382 | 383,641 | 5,093, 023 118, 270 
1945... --------------- 380 33 413 1 | 5,077,690 | 223,463 | 5,301, 153 36, 075 
1946.....-.--.-.-..--...-| 364 29 393 1 | 5,086,165 | 229,691 | 5,315, 856 53, 100 
1947... ---------------- 361 38 399 |__..__-.| 5,336,399 | 233,083 | 5, 569, 482 162, 200 
1948... --- 352 38 390 2| 5,825,566 | 208,686 | 6,034, 252 367, 250 
1949... ._--.-------------- 336 39 375 3 | 6, 230,505 | 208,490 | 6, 438, 995 341, 500 

Pipe Lines.—Crude-oil lines up to 24 inches in diameter are adding 
to the efficiency of trunk systems connecting the fields of the South- 
west to the refining centers of the Middle West and East. The Big 
Inch lines, with their specially designed pumping equipment, are 
establishing new standards in operation, and eventually there will be 
general replacement of the 6-, 8-, and 10-inch lines on which the indus- 
try’s transportation was founded and expanded for many years. 

One of the largest crude pipe lines completed in 1948 was that of 
Magnolia Pipe Line Co. It is a 20-inch line from Corsicana, Tex., 
to Patoka, IIl., a distance of 648 miles, and has a daily capacity of 
100,000 barrels. Of special significance is the simplicity of the station 
design, coupled with efficient and reliable operation. The entire line 
is operated as a closed system, with oil movements directed by the 
chief dispatcher using telephone communication exclusively. This 
and other 1948 crude-oil pipe-line construction projects provided a 
significantly increased capacity to transport oil from southwestern 
producing fields to refineries in the Great Lakes region. By this 
means a condition of scarcity of crude-oil supplies that developed in 
1947 as a result of declining local production and rapidly growing 
consumption of refined products in the area was eliminated. 

883326—50-——62
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A decided trend toward construction of products pipe lines by many 
_ oil companies has been evident in recent years to facilitate distribu- 

tion of refined petroleum products to markets. A typical example is 
the 2,800-mile products line system of Sinclair Refining Co. from | 
Houston, Tex., to Marcus Hook, Pa. The system is so designed that 
the direction of flow in certain portions of the line may be reversed 
at will to balance efficiently variations in demand for products, due to 
seasonal and other factors, and the supply from refining centers. | 

AVIATION GASOLINE 

The total demand for aviation-grade gasoline rose from 15.2 million | 
barrels in 1946 to 26.7 million in 1947 and 43.0 million in 1948. Ex- 
ports increased from 2.3 million barrels in 1946 to 5.1 million in 1947 
and 6.3 million in 1948. Domestic demand in continental United 
States increased from 12.9 million barrels in 1946 to 21.6 million in 
1947 and 36.6 million in 1948. Domestic demand included reported 
deliveries to all military agencies of 1.0 million barrels in 1946, 7.1 
million in 1947, and 17.6 million in 1948. As reported stocks represent 
only those in the custody of producers, indicated demand covers only 
new sales to consumers. Large stocks in military custody at the end 
of 1945 were in process of liquidation during 1946 and part of 1947. : 

The total demand for grades of 100-octane and above amounted 
to 5.8 million barrels in 1946, 16.5 million in 1947, and 33.2 million in 
1948. Virtually all of the increase in demand has been in these grades, 

| as the total demand for all other grades (including components 
| marketed as such) amounted to 9.4 million barrels in 1946 and showed _ 

| a small gain to 10.2 million in 1947 and a slight decline to 9.8 million 
in 1948. | 

| The total demand for all motor fuel increased 66.1 million barrels 
in 1948 compared with 1947; this increase included the gain of 16.3 
million barrels in the total demand for aviation grades of gasoline. 

Aviation gasoline is discussed separately because of the special 
interest in this type of fuel. All aviation-gasoline figures are included 
in the total figures for motor fuel and gasoline in this report. The 
figures for aviation gasoline represent the amounts so identified and 
reported by the producing companies and do not include the consump- 
tion of regular automotive types of gasoline that may be used by many 
small planes. It should be noted that, in the production figures for 
aviation gasoline, the item “transfers out’’ represents rejected ma- 
terials returned to regular grades of gasoline and that this item is 
subtracted from the gross production figure to determine net produc- 
tion of marketable grades.



Salient statistics of aviation gasoline in the United States, 1947-48, by months 

[Thousands of barrels] 

Janu- | Febru- ‘ Sep- No- De- 
1947 ary ary March | April | May | June | July | August tember October vember| cember 1947 1946 

Production: 
100-octane and above_._..--------~----------------. 704 713 954 566 | 1,219; 1,353 | 1,545 | 2,061 | 2,258 | 2,121 | 2,187 | 2,186 17, 867 5,342 
Other grades_.-....-----.--------__-------.--------| 1,101 | 1,280 | 1,267 | 1,880 | 1,651 | 1,650 | 1,922) 1,603 | 1,475 | 1,328] 1,129 | 1,193 17, 429 20, 070 ta 

Transfers out. .---...-.-----...-------.---_---.-------- 870 623 793 719 703 780 771 638 467 284 311 247 7, 106 10,932 =‘ 
EXD OT 8 aaa ann nnn nnn nnn nnn nena 105 381 445 193 405 484 276 831 375 394 498 685 5, 072 2, 294 x 
tocks: 

100-octane and above.-___.-_.---..------.--.---.-.-| 1,410 | 1,374] 1,342] 1,381 1,543 | 1,671 1,804 | 1,968 | 2,198 | 2,338 | 2,575 | 2,422 2, 422 1, 472 C 
Other grades__....---..-.._-..---.-------..--------| 2,912 | 2,919 | 2,826 | 3,311 | 3,268] 3,176] 3,340] 3,512] 3,605| 3,581 | 3,531 | 3, 642 3, 642 3,081 

Domestic demand: All grades__.........------.------_-| 1,061 968 | 1,108 | 1,010 | 1,648 | 1,703 | 2,123 | 1,959 | 2,568 | 2,655 | 2,320! 2,489 21, 607 12, 905 
Total demand by grades: . = 

100-octane and above.....--.----------------.---_.. 571 685 899 518 | 1,047 | 1,200] 1,397; 1,896} 2,083 | 1,982] 1,930 | 2,334 16, 492 5, 825 
Other finished. ..--._---.--.------------_------.--- 578 631 637 680 870 836 939 860 775 912 692 778 9, 188 8,576 => 
Components.....-------.--------~----------------- 17 33 17 5 131 151 63 34 135 155 196 62 999 798 4 

Production, by districts: v 
100-octane and above: rd 

District 1..-------------.-----_---_-------.--..|-------- 41 3 32 33 14 41 72 213 135 136 176 896 34 ed 
District 2....-.-.-_--..--.---.---- 26 39 80 51 108 43 66 127 60 103 104 84 891 543 i 
District 3._...-...---.------------.------------ 431 584 668 302 926 676 | 1,057 | 1,102) 1,169 | 1,066; 1,246 | 1,249 10, 476 3, 172 oO 
District 4._.-...--.--.----.---_---_---_.--...__|-------. 3 3 2 2 3 5 21 24 27 19 17 126 135 eS 
District §._-.-..--.-------.-------_---_---.---- 247 46° 200 179 150 617 376 | 739 792 790 682 660 5, 478 1, 458 bl 

Total_.--_.-.-----.------------- +e 704 713 954 566 | 1,219] 1,358 | 1,545 | 2,061 | 2,258 | 2,121 | 2,187 | 2,186 17, 867 5, 342 g 

Other grades: a = 
District 1..-----------------------.---.-------- 115 117 169 130 180 2138 202 225 30 33 91 40 1, 545 2, 400 bg 
District 2.......---------.----.-------_---.--_- 176 115 141 202 189 228 191 86 137 114 139 101 1, 819 2, 070 Oo 
District 3...--.---------~--------..---_----~---- 538 665 568 | 1,068 642 | 1,058 830 957 947 860 757 857 9, 747 10, 105 y 
District 4..-....-.------.-----_---.---_--- 20 37 25 26 40 26 43 38 13 20 —8 —4 276 192 CG 
District §..-.---------.-.----.-------- ee 252 296 364 454 600 125 656 297 348 301 150 199 4, 042 5, 303 oO 

Total.--..---.----.----------.--.---------..}| 1,101 | 1,230 | 1,267] 1,880 | 1,651 | 1,650} 1,922 | 1,603 | 1,475 | 1,328; 1,129] 1,193 17, 429 20, 070 A 

Stocks, by districts: _ 
100-octane and above: 

District 1..-------.-----------------~---------- 158 201 162 169 163 198 154 226 231 228 265 225 225 137 
District 2..--.---------.-..---.--.----_--- eee 159 133 181 163 172 165 136 199 181 187 215 188 188 196 
District 3_.---.------------------.------------- 640 716 659 641 887 648 925 822 | 1,099} 1,069) 1,067 | 1,102 1, 102 663 
District 4..----.--.------.----_--..---_---_---_|-------- 3 4 4 4 5 5 3 7 6 6 4 4 |_-_.----- 
District 5__...---.-.------_-------_---- eee 453 321 336 404 317 | 655 584 718 680 848 | 1,022 903 903 476 

Total_..._..-._--..---.---.----------------..| 1,410 | 1,374 | 1,342 | 1,381 | 1,548 | 1,671 | 1,804 {| 1,968 | 2,198 | 2,338 | 2,575 | 2,422 2, 422 1,472 J
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Salient statistics of aviation gasoline in the United States, 1947-48, by months—Continued bd 

[Thousands of barrels] 

Janu- | Febru- : Sep- No- De- 
1947 ary ary March | April | May | June July | August tember October vember! cember 1947 1946 

Stocks, by districts— Continued 
Other grades: 

District 1__---.---.---.-----------.--.~--------- 382 360 370 335 240 252 204 407 332 284 408 412 412 319 
District 2__-.-.--.-_---_---.--.-..-------------- 509 463 456 464 479 484 443 360 355 305 385 372 372 450 
District 3..---.---.---.---.--------------------| 1,094 | 1,251 } 1,189 | 1,574] 1,389] 1,549] 1,525 | 1,684) 1,852 | 1,877 1,690] 1,855 1, 855 1, 241 
District 4_.-.__-_.----_.----.-_-------.---.---- 46 59 56 41 41 31 50 58 54 58 40 27 27 40 iS 
District 5..-.._--_.--__---_-------------------- 881 786 805 897 | 1,119 860 1,118 1, 003 1,012 | 1,057 | 1,008 976 ' 976 1, 031 D 

Total._-.-.-.--------..---_----.-...--------.| 2,912 | 2,919 | 2,826 | 3,311 | 3,268 | 3,176 | 3,340 | 3,512] 3,605 | 3,581 | 3,531 | 3,642 3, 642 3, 081 BS 

Total demand, by districts: > 

District 1..-...--...-..---.----------_----_---- —74 41 43 44 106 19 168 —12 269 177 52 220 1, 058 80 wh 
District 2__..-.-----------.---------------.---- 131 175 121 187 203 178 242 167 198 239 111 220 2,172 1, 850 
District 3..---.--.----.-.-------------.------.- 827 868 1, 100 705 1, 333 1,499 | 1,363 1,807 | 1,444] 1,805 1, 994 1, 796 16, 541 9, 930 nd 
District 4..---_-.--------------- ~~~ ee 4 5 9 17 18 16 12 35 36 43 28 26 249 212) oe 
District 5._---.--..---.---.----------------___- 278 260 280 250 388 475 614 793 996 785 633 912 6, 664 3,127. 

etter | Cmte | enim | erences | pees | apenas | ee gyeviierernts | renee enns | encctetteteneniys | etry | tines | Men eceenneeee | femeimmemumstetnceeieeienetsst | generate ig 

Total__-.-.-------.-----------------------.--| 1,166 | 1,349 | 1,553 | 1,203 | 2,048 | 2,187 | 2,399 | 2,790 | 2,948 | 3,049] 2,818 | 3,174 26, 679 15,199 
— Oo 

S90 oTVV—VVs_—Vvwowrerz“eowsssesee eee eo eee eoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeEeEeEeEOouerimeae vs OO ———————zooorereereoe7oveeeee—ewsa Soo a 

Janu- | Febru- . : Sep- No- De- J 
1948 1 ary ary March | April | May June July | August tember october vember| cember 1948 1947 

iy 

Production: aa 
100-octane and above-___..-------.------------------| 2,385 | 1,825 | 2,329 | 2,945 | 2,775 | 2,943 | 2,747] 3,190 | 2,562 | 2,864 | 3,143 | 3,713 33, 421 17,867 @ 
Other grades...-.-.---..------------~---------------| 1,058 | 1,219 986 | 1,143 1, 300 1,172 1, 395 1, 286 723 739 | 1,144 660 12, 825 17, 429 

Transfers out__..--.-----------.-----------------.------ 242 270 223 453 301 505 384 374 196 124 96 117 8, 285 7, 106 
EEX OT ES aan nme wenn nnn nnn nnn 417 203 448 613 725 518 791 3438 486 753 424 618 6, 839 5, 072 

ocks: 
100-octane and above.._..--.--------.------------..| 2,712 | 2,964 | 2,808 | 3,266 | 2,667 | 2,614 | 2,575 | 2,913 3,172 | 3,001 3,309 | 2,603 2, 603 2, 422 
Other grades___-.-.--.----------.-----.---.---.---.| 3, 845 4,222 | 4,236 | 4,093 4,123 | 3,855 | 3,945 | 3,728 | 3,388 | 8,223; 3,488 | 3,465 3, 465 3, 642 

Domestic demand: All grades_...--..---.--------------| 2, 291 1,942 | 2,786 | 2,707 | 3,618 | 3,413 2,916 | 3,638 | 2,684 | 3,062 | 3,194 | 4,367 36, 618 21, 607 
Total demand by grades: 

100-octane and above.-_..---.---.-----------------.| 2,089 | 1,553 | 2,480 | 2,509 | 3,364 | 2,988 | 2,797 | 2,873 | 2,304] 3,042 | 2,825 4,382 33, 206 16, 492 
Other finished. .-._.--_..--.-----------.---------- 605 550 714 788 890 874 858 936 852 754 742 585 9, 148 9, 188 
Components.....-----------.---.-------.---------- 14 42 40 23 89 69 52 172 14 19 51. 18 603 999



Production, by districts: 
100-octane and above: 

District 1..--.---.--..----.-.----- ee 155 114 149 168 117 192 188 274 296 174 216 204 2, 247 896 
District 2....---------...-_-.- 81 64 81 148 149 212 135 163 191 150 186 112 1, 672 891 
District 3..-.-----.-------------------------.--|_ 1,417 | 1,051 | 1,274] 1,710 | 1,327 | 1,521 | 1,531 | 1,632 | 1,615 | 1,918 | 1,913] 2,115 {| 19,024] | 10,476 
District 4..-.-----_-.----.- 26 18 26 22 26 41 14 23 3l 36 44 35 342 126 
District §....----..---.---_--- 706 578 799 897 1, 156 977 879:| 1,098 429 586 784 1, 247 10, 136 5, 478 

Total. .------------ -eeennenneeennneee--n-----| 2,385 | 1,825 | 2,329 | 2,945] 2,775 | 2,943 | 2,747 | 83,190 | 2,562 | 2,864 | 3,143 | 3,713 | 38, 421 17, 867 

Other grades: — a 
District 1..---.------- ee 46 63 69 94 76 54 51 44 7 30 20 59 613 1, 545 FJ 
District 2..-..--..--..-.-.-------..------~----- 54 135 159 197 130 165 134 167 67 98 19 96 1, 421 1, 819 by 
District 3._-.-..-..--.---. 701 507 645 494 941 648 815 791 771 587 868 528 8, 296 9, 747 Oo 
District 4..----.---- 20 12 5. 27 15 8 31 18 24 14 —3 13 184 276 te 
District § oe eee 237 502 108 331 138 297 364 266 —146 10 240 —36 2,311 4,042 By 

Total... --....--.-.----..-..----.-.--------| 1,058 1, 219 986 1, 148 1, 300 1,172 1, 395 1, 286 723 739 1,144 660 12, 825 | 17, 429 e 

Stocks, by districts: es ee ee ee es ee ee 
100-octane and above: B 

District 1_.---.------. 253 325 321 313 305 313 250 291 350 263 315 258 258 225 
District 2_.---_.--.---_-- eee]. 221 210 266 306 217 213 229 240 326 308 315 311 311 188 0 
District 3.----.-...---.---.---.--.----.--------|_ 1,388 | 1,426 | 1,293 | 1,580] 1,283 | 1,374 1,244! 1,282] 1,500] 1,485| 1,707] 1,438 1, 438 1,102 by 
District 4_..--..--_.--_------- 4 4 10 8 7 7 3 8 6 4 6 8 8 4 te 
District §..--..-------_------------ 846 999 918 | 1,059 855 707 849 | 1,092 990 941 966 588 588 903 45 

Total. .-...-...--..------..---.--.----.--.--.| 2,712 | 2,964 2,808 | 3,266 | 2,667 | 2,614 | 2,575 2, 918 3,172 | 3,001 3, 309 2, 603 2, 603 2, 422 a 
QaaoS.|$=oOC=Da=EannQnunQ9nnnaS}S=.-0bta=—>———{]]==2.2_—=EDEREEOEFEQD=DT=EDOTDYTOESS=!"EW—WCEOWDWE_LSa——S OO SF. So b_—=a=E"'|_ Om L!).$s Ee ..$-_oO—o=_=—=eaT=T Ss —e—E——eeE=EanSSSE=_«b«BPRUaWmD_=eeSSSSSS. ol C—eeaSaaaoESaeEeeT ST E—E—eeEeeeeeeee El 

Other grades: Ee 
District 1_.--.--~----- ee 441 474 481 §11 540 516 447 387 341 365 343 422 422 412 4 
District 2...---.------ 395 415 451 651 547 586 598 617 557 562 497 509 509 372 iS 
District 3...-...----.--...--------------...----| 1,970 1,984 | 2,029 1, 581 1, 728 1, 551 1, 595 1, 483 1, 548 1, 478 1, 763 1, 801 1, 801 1, 855 
District 4...--...-.------.----- ee 35 34 26 ~ 38 38 27 42 42 51 §2 38 41 41 27 by 
District 56......-..-.--.-...-.-.-.-.---.-.--.--.}| 1,004 1,315 1,249 } 1,412 | 1,270 1,175 1, 263 1, 199 891 766 847 692 692 976 bg 

Total. .---.---.---.---.---.-.----.---------._| 3, 845 4, 222 4, 236 4, 093 4, 123 3, 855 3, 945 3, 728 3, 388 3, 223 3, 488 3, 465 3, 465 3, 642 S 

Total demand, by districts: a 7 C 
District 1_.--.----- 127. 45 173 173 148 171 316 295 246 252 184 228 2, 358 1,053 be 
District 2...-..-.---- 78 188 139 198 378 310 217 277 217 234 260 | 198 2, 694 2,172 ™M 
District 3.---..-...-----.----------------------] 1,693 | 1,344 | 1,865 | 2,017] 2,248 | 2,057 | 2,256 | 2,365 | 2,004] 2,524 | 2,298] 2,821 | 25,322 16, 541 
District 4..--..-.----..------.----- 38 30 33 38 40 60 34 36 48 51 53 43 504 249 
District §.---.-------._--..--.-.----_-_---- 872 538 1, 024 894 | 1,529 1, 333 884 | 1,008 655 754 893 1, 695 12, 079 6, 664 

Total_..-.....---.------.--.--.--------------| 2, 708 2,145 | 3,284 | 3,320 | 4,343 | 3,931 8,707 | 3,981 | 38,170 | 3,815 | 3,618 | 4,985 42, 957 26, 679 

1 Subject to revision. | . 
) © 

ay 
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MOTOR FUEL 

The total demand for motor fuel set a new record of 908.6 million 
barrels in 1948 compared with 842.5 million in 1947—an increase of 
66.1 million or 8 percent on a daily average basis. Exports declined . 
sharply from 47.4 million barrels in 1947 to 37.4 million in 1948, but 
domestic demand in continental United States rose from 795.0 million 
barrels in 1947 to 871.2 million in 1948—a gain of 76.2 million or 9 
percent on a daily average basis. 

Salient statistics of motor fuel in the United States in 1947, by months 

' (Thousands of barrels] 

1947 

Jan. Feb. | Mar. Apr. May | June | July 

Production: 
Refinery gasoline: | 

Gasoline. -....._-----------..--------| 56,902 | 52,229 | 57,430 | 54,127 | 59,270 | 60,481 | 63, 805 
Naphtha._.--22-.2--2 ee ___| 1, 658 1,362 | 1,639 1, 375 1, 411 1, 374 1, 395 

Natural gasoline, etc. -..---_--.----------| 10, 645 | 9,934 | 11,026 | 10,667 | 10,339 | 10,451 | 10,966 
Less sales of LP-gases and transfers 

of cycle products !._-_.-_.-_.---__..| 3,324 | 3,067 | 3,417 | 2,926 | 2,588 | 2,513 2, 725 
Benzol_...---...-------.----~------------ 80 80 80 50 50 50 50 

Total production..____.-..-..--...-.....| 65, 961 | 60, 588 | 66, 758 | 63, 293 | 68, 532 | 69,843 | 73, 401 
Daily average__--_.-------.-----.--| 2,128 | 2,162 | 2,153 | 2,110 | 2,211 | 2,328 2, 371 

Imports.._.__--.-----------------.----------~]-------~]_-------- |---| 101 |_-_-__. 
Exports__._---------------.------------------} 3,268 | 5,035 | 4,531 | 3,862] 3,700 | 4,424 4, 327 

Daily average.._-..--.-------.--------.-- 105 180 146 129 119 147 140 

| Stocks, end of period: : | - 
Finished gasoline....__-......-.----------| 90,300 | 94,985 | 96,952 | 92,719 | 86,727 | 81,160 | 77,069 
Natural gasoline_.-.-._-..----..--.-----.-| 4,794 | 5,010 | 5,265 | 5,604 | 5,566 | 5,452 5, 269 

Total stocks.--_...-..-...--..--..-.---_| 95, 094 | 99,995 |102, 217 | 98,323 | 92,293 | 96,612 | 82,338 
Domstic demand__-.--._.----------.-----..-.| 57,114 | 50,602 | 60,005 | 63,325 | 70,862 | 71, 201 78, 438 

Daily average__...-----------.--.-----.--| 1,842 | 1,807 | 1,936 | 2,111 | 2,286 2,373 2, 369 

| 1947—Continued | 

mn merrma——| 1946 

Aug. | Sept. | Oct. | Nov. | Dec. | Total 

Production: 
Refinery gasoline: 

Gasoline-._-..-._-.-----.-.----.---...| 66,148 | 63, 361 | 65,736 | 62,283 | 65,375 |727, 147 | 668, 108 
Naphtha__-__-_---------------------.] 1,256 | 1,383} 1,414] 1,340} 1,395 | 17,002 | 17,442 

Natural gasoline, etce_.-....-.------.-----| 11, 201 | 11,067 | 11, 682 | 11,893 | 12,302 |132,173 | 115, 739 
Less sales of LP-gases and transfers 

of cycle products !__--.-...-_.--__-.| 2,913 | 2,902] 3,190 | 3,513 | 3,986 | 37,014 | 26,776 
Benzol_ 2-22 50 50 50 50 50 690 2, 070 

Total production_._.._.-------.----.-__| 75, 742 | 72,959 | 75,692 | 72,053 | 75,136 |839, 998 | 776, 583 
Daily average__..-.---------------_.| 2,443 | 2,432 | 2,442] 2,402! 2,424| 2,301 2, 128 

Imports..._-_.---.----..-.------------------- 102 i 18 122 358 1 
Exports___.-_----------_--------------------.| 3,889 | 3,444 | 3,768 | 3,921 3, 280 | 47,449 | 45, 334 

Daily average._..._.-..-.-.-.---------_- 125 115 122 31 106 130 |. 124 

Stocks, end of period: 
Finished gasoline.._-.._--.---__-._-.--.-.| 77,190 | 75,882 | 74,710 | 78,669 | 83,111 | 83,111 | 84, 534 
Natural gasoline.---_..-------.--..-....-.| 5,017 | 4,456 | 4,221 | 4,266 | 4,296} 4,206 4, 981 

Total stocKs_--___..----------------._..| 82, 207 | 80, 338 | 78,931 | 82,935 | 87,407 | 87,407 | 89,515 
Domestic demand_--..-----------------_----.}| 72,086 | 71,399 } 73,331 | 64,146 | 67,506 |795,015 | 735, 417 

Daily average.------.------------...--.-.| 2,325 | 2,380 | 2,366) 2,138 | 2,178} 2,178 2, 015 

1 Includes LP-gases sold for fuel and chemical uses.
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FiGuRE 8.—Trends of production, domestic demand, exports, imports, and stocks of motor fuel in the 
United States, 1918-48 

Production.—The total production of motor fuel rose from 840.0 © 
- -—-: ynillion barrels in 1947 to 921.9 million in 1948. Production in 1948 

included an output of 819.7 million barrels of gasoline and naphtha 
from crude oil at refineries at a yield of 40.3 percent and an output 
of motor fuel from other light oils amounting to 102.2 million barrels. 
The latter figure was obtained by adding the total production of light 
oils from natural gas to the small amount of motor benzol derived — 
from coke ovens and subtracting the amounts of light oils sold as 
LP-gases and transferred to miscellaneous products, and a relatively 
small amount of other products transferred to unfinished oils. The 
production of these other light oils totaled 145.8 million barrels in 
1948, and transfers to products other than motor fuel totaled 43.6 
million barrels, leaving the net production included in motor fuel of 
102.2 million barrels. 

Refinery output of gasoline and naphtha in 1948 totaled 895.9 
million barrels, including the output of 819.7 million barrels from crude 
oil and 76.2 million barrels of the other light oils shipped to refineries 
for blending. 

The remainder of the light oils included in motor-fuel production 
(26.0 million barrels) were used as motor fuel or blended with gasoline 
outside refineries, exported, added to storage, or represented losses or 
shrinkage in production. 

Yields.—The average refinery yield of gasoline and naphtha from 
crude ou reached a high of 45.0 percent in 1939. The yield was 
reduced substantially during the war to a minimum of 37.1 percent 
in 1943 but rose to 40.9 percent in 1945, when the output of aviation 
gasoline was at a maximum. It dropped to 39.6 percent in 1946 and 
rose to 40.2 percent in 1947 and 40.3 percent in 1948.
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The domestic demand for motor fuel showed a relatively greater 
gain in 1948, whereas the demand for all other major products showed 
smaller relative gains than in 1947. The increase of 15.0 million 
barrels in the domestic demand for aviation grades of gasoline in 1948 
was an essential factor in the larger demand. 

Salient statistics of motor fuel in the United States in 1948, by months | 

[Thousands of barrels] . 
a ST an DS Se 

1948 1 . 

| Jan. Feb. | Mar. Apr. May | June | July 

Production: 
Refinery gasoline: 

Gasoline..__.-..--.-------_--_--..----| 64,329 | 58, 727 | 62,157 | 64,331 | 68,760 | 68,334 | 69, 751 
Naphtha.__.....----- ee e__} 1, 415 1,287 | 1,451 1, 503 1, 741 1, 549 1, 470 

Natural gasoline, ete_..-..----.-.-.---..-| 11, 997 | 11, 344 | 12,268 | 11,676 | 12,044 | 11,522] 11,843 
Less sales of LP-gases and transfers 

of cycle products 2._.-.._.__-_...__.| 3,979 | 3,818 | 3,879 | 3,319 | 3,152{ 2,890 3, 144 
Benzol.....------- ee 50 28 28 28 28 28 28 

Total production_-._.-__....___.....___| 78,812 | 67,518 | 72,025 | 74,219 | 79,421 | 78,543 79, 948 
Daily average_.._....-__-.---______| 2, 381 2,328 | 2,323 | 2,474 | 2,562] 2,618 2, 579 

Imports... 0. 17 j_---e 55 {ow 
Exports.__.-----.-----+---------------.------| 2,315 | 1,736 | 2,613 | 3,655 | 3,644] 3,377 4, 332 

Daily average_...--...-_--____-- 75 60 84 122 118 113 140 

Stocks, end of period: ~ | 
Finished gasoline._............._--..-.__| 98, 290 |102, 235 |103, 398 |101, 280 | 99,554 | 96,221 | 90,310 
Natural gasoline. _..--.....-..-..--......| 4,323 | 4,673 | 4,806 | 5,305 | 5,622] 6,077 6, 176 

Total stocks._..-_-......--....--..----| 97,613 |106, 908 |108, 204 |106, 585 {105,176 |102, 298 96, 486 
Domestic demand___.-_.--.----.----.--.-----| 61,308 | 56,487 | 68,171 | 72,183 | 77,186 | 78,044 | 81, 428 

Daily average_.___.........__-_.-._...-|_ 1,978 | 1,948 | 2,199 | 2,406 | 2,490 2, 601 2, 627 

1948 !—Continued 

ae cree} 1947 

Aug. | Sept. Oct. Nov. | Dec. | Total 

. Production: . 
Refinery gasoline: 

Gasoline. ..--.-.---------_------.----| 70,471 | 65,048 | 68, 881 | 68,066 | 72,488 {801,343 | 727, 147 
Naphtha___...-.-.---2--------______| 1, 493 1, 474 1, 698 1, 522 1, 780 | 18, 333 17, 002 

Natural gasoline, etc_-.------------__--__-] 12,129 | 11,515 | 12,805 | 12,888 | 13,448 |145, 479 | 132, 173 
Less sale of LP-gases and transfers of 

cycle products 2__-___...-._-.-.--.-| 3,410 | 3,560 | 3,936 | 4,059 | 4,465 | 43,611 | 37,014 
Benzol. 2 28 28 28 28 28 358 690 

Total production_-___--_.-____.___-_--_-| 80,711 | 74,505 | 79,476 | 78,445 | 83, 279 |921, 902 | 839, 998 
Daily average........-.......-..._-| 2, 604 2,484 | 2, 564 2, 615 2,686 | 2,519 -2, 301 

Imports... fee 194 18 18 302 358 
Exports__-----_.----.--.-__-.-_--_-_.-_.--...| 3,354 | 3,300 2, 905 2,913 3, 266 | 37, 410 47, 449 

Daily average... 108 110 94 97 105 102 130 

Stocks, end of period: 
Finished gasoline__...____.--..--..--_--_-| 87, 187 | 82, 254 | 83, 969 | 87,275 | 95,422 | 95,422} 83,111 
Natural gasoline____........__-.-..______] 6,308 | 6,287 | 6,173 5,857 | 5,579 | 5,579 4, 296 

Total stocks....-.____-_.--------_______| 93, 495 | 88, 541 | 90, 142 | 93, 132 |101,001 101,001 | 87, 407 
Domestic demand_____________---_--_--__-.__| 80,348 | 76,159 | 75,164 | 72,560 | 72,162 |871, 200 795, 015 

Daily average__.._.._...---_--._.__.___] 2,592 | 2,539 2, 425 2, 419 2,328 | 2,380 2,178 

en ny 

1 Subject to revision. 
2 Includes LP-gases sold for fuel and chemical uses.



Production of gasoline in the United States in 1948, by districts and months! 

. [Thousands of barrels] 
oe 

January | February] March | April May June July | August Septem- October Novem Decem Total 

Gasoline: 
East Coast...._...----.--..--------_- 7, 997 7, 695 8, 625 9, 083 9, 164 9, 348 9, 844 9, 922 9, 000 9, 837 8, 837 9, 713 109, 065 
Appalachian........------------------ 2, 292 2, 021 2, 108 2,107 2, 220 2,141 1, 683 1,611 1, 584 2, 040 2, 263 2, 417 24, 437 
Indiana, Illinois, Kentucky, etc......| 11, 836 10, 671 11, 646 11, 544 12, 940 13, 494 14, 258 13, 925 13, 750 13, 899 13, 660 13, 978 155, 601 

Oklahoma, Kansas, Missouri, etc- -__- 6, 255 5, 668 5, 655 5, 722 6, 229 6, 390 6, 879 6, 819 6, 630 6, 524 6, 363 6, 595 75,729 ‘UJ 
Texas Inland._.....-.-._.___----.---- 3, 423 3, 146 3, 405 3, 323 3, 469 3, 475 3, 595 3, 483 3, 409 3,346 3, 430 3, 632 41,136 
Texas Gulf Coast_........-.--------..| 15, 871 14, 048 14, 607 15, 976 17, 403 16, 393 16, 529 16, 723 16, 722 17, 047 16, 513 17, 750 195,582 ‘J 
Louisiana Gulf Coast....--.---.------ 4, 831 4, 355 4,915 5,000 | 5, 558 5, 162 5, 396 5, 482 5,179 5,145 5, 216 5, 625 61,364 2 
Arkansas, Louisiana Inland, Missis- 2 

sippi, ete. ..----_...---------------- 894 742 763 726 766 808 879 857 928 906 902 952 10,123 by 
Rocky Mountain--__..-----------.---- 2, 068 1, 982 1, 834 1, 943 2, 229 2, 086 2, 013 2, 341 2, 200 2, 305 2, 152 2, 308 25,461 
California, Washington...---------.-- 8, 862 8, 399 8, 599 8, 907 8, 782 9, 037 8, 725 9, 308 5, 646 7, 832 8, 730 9, 518 102, 345 iB 

N nyo gasoline. ....._.__---.--.-----| 64,329 58, 727 62, 157 64, 331 68, 760 68, 334 69, 751 70, 471 65, 048 68, 881 68, 066 72, 488 801, 343 

East Coast. ..---.-..----.-..----.---- 148 137 167 167 194 258 80 | 149 162 254 123 151 1, 990 B 
Appalachian.._._.._---_-------.----_- 43 40 52 51 49 56 38 36 38 45 50 38 536 og 

Indiana, Illinois, Kentucky, etc______ 224 225 275 303 288 244 301 199 205 251 249 348 3,112 

Oklahoma, Kansas, Missouri, etc_____ 118 110 137 122 155 119 143 144 145 148 149 88 1,578 bg 

Texas InJand_____.___.____.______-__- 42 39 47 16 52 31 35 30 7 30 40 41 410 

Texas Gulf Coast._...._.......__.-___ 528 388 427 554 605 532 518 585 517 632 539 713 6,538 
Louisiana Gulf Coast._..___-.________ 94 104 93 92 133 133 110 121 306 170 130 155 1,641 
Arkansas, Louisiana Inland, Missis- iS 

sippl, etc.._....----.__._..-_.__-__- 4 6 13 11 1 (1 10 7 9 13 8 11 102 EF: 
Rocky Mountain.--._..-.--..--..-__- 17 13 18 14 |. 23 23 17 18 23 20 16 16 13 & : 
California, Washington. ._..___._____- 197 175 222 173 232 153 218 204 62 135 218 219 2,208 G 

Total naphtha.._.--.----_--_.--_-_. 1, 415 1, 237 1, 451 1, 503 1, 741 1, 549 1,470 1, 493 1,474 1, 698 1, 522 1, 780 18, 333 = 

Percent yield of gasoline and naphtha 3___ 38.9 37.7 37.9 40.2 40. 8 41.1 41.3 41.0 41.6 40.7 40.8 41.6 40.3 

Natural gasoline blended at refineries_____ 6, 434 5, 695 6, 187 6, 058 6, 551 5, 979 6, 123 6, 535 5, 962 6, 617 6, 953 7,148 76,237 

Total production: ————— | ee | SS TF: Oo —X—X—OOO—., OOOO, Oo OEE  _E eS aE eeS_SSSS=. _ _ eee © 

East Coast.._--.---.---..---_---_____ 8, 209 7, 923 8, 843 9, 308 9, 434 9, 657 9, 941 10, 125 9, 206 10, 167 9, 113 10, 011 111,937 J 

Appalachian_...._......-_-.----______ 2, 385 2,112 2, 213 2, 203 2,316 2, 243 1, 720 1, 695 1, 672 2, 133 2, 365 2, 535 25,592 
Indiana, Illinois, Kentucky, ete.._._.| 12, 803 11, 580 12, 616 12, 579 13, 943 14, 439 15, 237 14, 815 14,663 | 14,878 14, 608 14, 975 167,136 Q 
Oklahoma, Kansas, Missouri, etc. ____ 6, 948 6, 395 6, 295 6, 376 6, 938 7, 065 7, 632 7, 613 7, 454 7, 423 7, 235 7, 457 84, 831 a 
Texas Inland....-_.------_.-._-_.____ 4, 634 4,155 4, 408 4, 363 4, 954 4, 584 4, 488 4, 595 4, 737 4,719 4,729 5, 023 55, 389 

Texas Gulf Coast_-.._-._-..-_-_._.___| 17,892 15, 669 16,685 | 18,046 19, 523 18, 429 18,648 | 18, 862 18, 777 19, 211 18, 678 20, 0038 220, 423 

Louisiana Gulf Coast........___._____ 5,151 4,672 5, 256 5, 296 5, 895 5, 481 5, 750 5, 876 5, 752 5, 660 5, 700 6, 204 66, 693 
Arkansas, Louisiana Inland, Missis- 

sippi, ete. __.--.-.----------- 962 793 853 815 841 868 946 935 1, 002 982 976 1, 030 11, 003 

Rocky Mountain_-..-_.---.-..---____- 2, 183 2,081 1, 931 2, 058 2, 324 2,161 2, 087 2, 412 2, 315 2, 413 2,279 2, 451 26, 695 

California, Washington___..._._.____..__| 11, 011 10, 279 10, 695 10, 848 10, 884 10, 935 10, 895 11, 571 6, 906 9, 610 10, 858 11, 722 126, 214 

Total: 1948.._--..-...-------.._..._] 72,178 65, 659 69, 795 71, 892 77, 052 75, 862 77, 344 78, 499 72, 484 77, 196 76, 541 81, 411 895, 913 
1947.____.___.-_______.______| 64, 419 58, 499 64, 340 61, 120 65, 981 67, 753 71,376 78, 881 71, 257 73, 505 69, 946 72, 764 814, 841 S 

1 Subject to revision. 2 Based on crude runs to stills adjusted for net unfinished. “I
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Domestic Demand.—The domestic demand for motor fuel set a 
new record in 1948, increasing from 795.0 million barrels in 1947 to 
871.2 million in 1948. Demand in 1947 represented a gain of 8 
percent compared with 1946, and demand in 1948 increased.9 percent 
compared with 1947 on a daily average basis. 

The average domestic demand for motor fuel rose from 2,178,000 
barrels daily in 1947 to 2,380,000 barrels daily in 1948. Domestic 
demand in the first quarter of 1948 averaged 2,044,000 barrels daily _ 
(an increase of 10 percent compared with the first quarter of 1947) 
and represented 21 percent of total domestic.demand in 1948. Do- 
mestic demand in the second quarter averaged 2,499,000 barrels daily 
(an increase of 11 percent compared with 1947) and represented 26 
percent of the total for 1948. Domestic demand in the third quarter 
of 1948 averaged 2,586,000 barrels daily (an increase of 10 percent 
compared with 1947) and was 27 percent of the year’s total. In the 
fourth quarter of 1948 domestic demand for motor fuel averaged 
2,390,000 barrels daily (a gain of 7 percent compared with the same 
period of 1947) and amounted to 25 percent of the total domestic 
demand in 1948. 

The annual survey of the Public Roads Administration includes an 
analysis of civilian motor-fuel consumption based on the tax returns 
of the various States. In 1947, this survey showed a total civilian 
usage of 762.8 million barrels, including a highway use of 671.8 million, 
nonhighway uses of 82.5 million, and losses of 8.5 million barrels. 
The increase in highway use was 10 percent compared with 1946. 

| This survey for 1948 showed a total civilian usage of 826.4 million 
barrels, including a highway use of 725.3 million barrels, nonhighway 
uses of 92.1 million, and losses of 9 million. The increase in highway 
use was 8 percent compared with 1947 on a daily average basis. The 
difference between the total usage shown in these surveys and the 
Bureau of Mines domestic demand was 32.2 million barrels in 1947 

7 and 44.8 million in 1948. The additional amounts in the Bureau’s 
' figures include total deliveries to the armed forces, any losses in pro- 

duction and transportation to the point of tax incidence, and probably 
some commercial and industrial uses of gasoline and naphtha, not 
recorded in the exemptions from State taxes. 

Production and Consumption by States.—The accompanying table 
showing the production and consumption of gasoline by States is 
designed to indicate roughly the areas of surplus production and deficit 
supply. The refinery production used is compiled from reports to 
the Bureau of Mines, and the consumption figures are compiled from 
State tax reports by the American Petroleum Institute. The pro- 
duction figure employed does not include the natural gasoline blended 
or used outside refineries; and the consumption figure, while including 
military deliveries, was 25 million barrels less than the total domestic 
demand figure for 1948. 

In 1948 the refinery production figure amounted to 895.9 million 
barrels and the consumption figure by States to 846.0 million barrels. 
The production figure includes a considerable part of the gasoline 
for export and also a considerable volume of gasoline added to storage 
in 1948. 

The Gulf Coast States were the largest surplus producers of gasoline 
in 1948, with a refinery output of about 348 million barrels and a
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Production and consumption of gasoline in the United States, 1946-48, by States 

[Thousands of barrels] 

repre se 

1946 1947 1948 1 

‘ State Con- Con- Con- 
Produc- Produc- Produc- 

° sump- * sump- ° sump- 
tion tion 2 tion tion 2 tion tion 2 

Alabama__.___---------------------------| @) 9, 374 (3) ~ 10, 409 (8) 11, 342 
Arizona........__-_._--_-_---------- eee e|eneee-----| 4, 084 feeeeeuee-| 4, 6381 |----_-_-_- 4, 936 
Arkansas.._._.-._------------------------] 4,112 6, 543 4, 768 7, 169 6, 026 7, 806 
California_......___-.-.-.-----------------] 4.110,372 | 75,461 | 4122,888 | 81,144 | 4 126, 214 86, 744 
Colorado._.-._--..------------------------| | 2, 716 8, 051 2, 657 8, 855 2,618 9, 416 
Connecticut..._.......-------------------|----------] 9, 186 J----------] 10, 087 j|_--------- 10, 528 
Delaware.___..---------------------------|----+--.--- 1, 666 |_-.--_--- 1, 859 |--------.- 1, 988 

District of Columbia... __.-__.-.---------|----------] 3,470 |----------|_ 3, 754 |_--------- 3, 992 
Florida...........--------_------.--------|----------| 18, 611 Je-e-_----_] 15, 589 |---------- 17, 350 
Georgia_.---------------------------------| 56,635 | 12,919 | 57,461 | 14,045 | 57,984 15, 195 
Idaho.._...--------------------------------| _ ® 3, 520 (8) 3, 946 (8) 4, 164 
Tllinois_......_..__...--_------------------| 753,896 | 39,141 | 758,979 | 43,106 | 7 75, 500 46, 926 
Indiana_.._____.__._.-_-------------------| 44,874 | 21,158 | 46,077 | 22,996 | 53, 387 25, 059 
OWS... eee eee |eeeeeeenee| 17,855 [----------| 18, 784 |---------- 20, 239 
Kansas..__....-...---._------------------] 834,639 | 14,202 | 837,914 | 15,238 | 8 40,970 16, 186 

- Kentucky--.-----------------------------| _° 8,178 9,761 | °9,763| 10,809 | 910,694| . 11,692 
Louisiana.-__.__.-------------------------| 358, 615 8,961 | * 63, 143 9,917 | 371,670.| 10,475 
-Maine..._..._...--_----------------------- |---| 4,395 Jeu] 4, 776 |---------- 4, 998 
Maryland__.__.....-----------------------| _ ® 9, 055 (5) 9, 949 6) 10, 572 
Massachusetts........-----_--------------| 2,865 | 17,863] 193,606 | 19,543) 13,803: 20, 619 
Michigan.....----------------------------| 8,998 ]| 34,650 | 10,632 | 38,605) 11,879 41, 034 
Minnesota..-.----------------------------|  @ 16, 949 (7) 18, 182 (7) 19, 604 
Mississippi-_-.----------------------------- (3) 7, 264 (3) 8,021 | (3)  §, 594 

Missouri. ._.-...--.----------------------- (8) 19, 404 (8) 21, 358 (8) 23, 435 

Montana.....---.-------------------------| 4, 242 4,172 4, 042 4, 482 4, 545 4, 860 
Nebraska____--_-._----------------------- (8) 7, 796 (8) 8, 794 (8) 9, 562 

Nevada.__._--_.------------------- | een nee 1,424 |----------| 1, 520 |_-------- 1, 558 
New Hampshire___..-_.------------------|----------| 2,469 |----.-----| 2,697 |---------- 2, 862 
New Jersey_.-.---------------------------| 28,615 | 22,267 | 32,555 | 24,454 | 34, 651 26, 393 
New Mexico_...---.----------------------} 1, 905 3, 899 1, 845 4, 274 2, 303 4, 664 
New York_..._-_-------------------------| 9,792 | 46, 328 9,446 | 50, 509 8, 858 54, 359 
North Carolina_...._._-_.--.-----------..]----------] 15,154 |----------| 16,689 |---------.| 18, 161 
North Dakota..-......-------------------|----------] 5,484 |----.--.-| 5, 664 |---__-.--- 5, 965 
Ohio._............_...-..-_---------------| 35,125 | 38,757 | 34,179 | 42,259 | 35,847 46, 486 , 
Oklahoma._............-_----_-----------| 36,463 | 12,492 | 39,667| 13,840; 48,861 | 14,637 
Oregon..__..-----------------------------|----------| 9,066 |----------] 10,315 |---..-.---| 11, 258 
Pennsylvania____-...-----.---------------| 60,662 | 39,559 | 64,238 | 48,189 | 69, 446 46, 937 
Rhode Island___.._-----------------------]|  @% 3,229 | (10) 3, 516 (10) 3, 634 
South Carolina--_.__-_------------------- (5) 7, 426 (5) 8, 315 (8) 9, 188 . 

South Dakota....__....--_---------------|----------| 4, 992 [----_-----] 5, 364 |-----_-- 6, 074 
Tennessee.....---------------------------| | (°) 11, 827 (°) 12, 534 (°) 13, 987 
TexaS_....._.-._....._----------.---------| 225,693 | 53,908 | 248,934) 55,393 | 275,812 63, 447 
Utah. _...-- 2+ (8) 3,573 | (8) 3, 958 (6) 4, 240 

Vermont......___-------------------------|---e eee 1,840 |_---.-----| 2,083 |_--.----- 2,151 
Virginia. ..----_--------------------------|----------| 18,367 |----.-----| 14,575 |_-_-----|___ 16, 105 
Washington._____.-------.----------------_| 12, 562 (4) 13, 765 (4) 14, 739 
West Virginia________.-........---.--_----| 2, 299 6, 212 2, 206 6, 873 2, 616 8, 070 
Wisconsin........-.-----------------------| 17, 592 (7) 19, 217 i) 20, 894 
Wyoming___-....._.----------------------] 612, 715 2,253 | 614, 841 2,550 | 617,229 2, 876 

Total........----------------------.} 748,411 | 716,111 | 814,841 | 779,351 | 895,913 | 846,001 

ae SO 

1 Subject to revision. 6 Idaho and Utah included with Wyoming. 

2 American Petroleum Institute. ?7 Minnesota and Wisconsin included with Dlinois. 

3 Alabama and Mississippi included with Louisi- 8 Missouri and Nebraska included with Kansas. 

ana. 9 Tennessee included with Kentucky. 

4 Washington included with California. 10 Rhode Island included with Massachusetts. 

8’ Maryland and South Carolina included with 
Georgia. 

consumption of only 94 million. The surplus of 254 million barrels 
give rise to the Gulf to east coast tanker movement (amounting to 
146 million barrels in 1948), to some of the largest pipe-line movements 

to the Middle Western States and to a major part of the gasoline 
exports. 

The Atlantic Coast States produced only 125 million barrels in 
1948 but consumed 265 million, with a deficit of 140 million barrels, 
primarily supplied by the Gulf to east coast tanker movement.
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The Mountain States produced 27 million barrels of gasoline in 
1948 and consumed 30 million, the deficit being supplied from the 
East or from California. 

The Pacific Coast district, including five States, produced 126 
million barrels of gasoline in 1948 and consumed 119 million, the 
surplus being available for export or shipment to the Mountain 
States. 

The Central States, lying between the districts already discussed, 
produced 270 million barrels of gasoline in 1948 and consumed 338 
million barrels, the deficit being supplied by pipe-line movements, 
river shipments, and tank-car shipments from other districts. 

Methods of Distribution.—Motor fuel delivered from pipe lines in 
1948 totaled 290.3 million barrels compared with 244.1 million in 1947. 
These totals represent about 30 percent of the total refinery produc- 
tion of gasoline in 1947 and over 32 percent in 1948. In the accom- 
panying table, data are presented on a new basis, eliminating inter- 
system transfers. The total stocks of gasoline held by pipe lines, 
including working tanks and line fill, were 9.0 million barrels at the 
beginning of 1948 and 11.3 million at the end of the year. The 
indicated shortage or loss resulting from the pipe-line movement was 

Movement of petroleum products by pipe lines between P. A. W. districts in 1948 

{Thousands of barrels] 
nee 

From district 1 to district 2 From district 3 to district 1 

Month I 
Gasoline | Kerosine Distillate Gasoline | Kerosine Distillate 

January. ...-..-_------------- 441 |p 1,317 362 243 
February .........-.--------_- 500 |------ 2-2} 1,151 368 298 | 
March. -_-__-------.----- 2 463 13 15 1, 289 303 258 
April... 2222-2222. 499 8 32 1, 337 197 227 
May...--------.---_-------_-- 540 37 |.---.------- 1, 379 212 185 
June.______----- 507 |------------|-----------_ 1, 390 118 189 
July... §24 |__-.-_--..- 37 1, 440 177 205 
August--__---..-.....--.----.- 534 |---------._. 7 1, 475 159 233 
September.__..._-.._.-.--..-- 272 6 19 1, 369 206 194 
October_.......--------._-___- 306 15 49 1,391 291 199 
November......-.-.--.....-_- 279 |_-------.---|---.-------- 1, 211 336 262 
December.-_.....--.------___- 239 |--..-----.--|---_-...-___ 1, 249 390 267 

Total._._..-..---------- 5, 104 79 159 15, 998 8, 119 2, 760 

From district 3 to district 2 From district 3 to district 4 

Month . _. 

Gasoline | Kerosine Distillate Gasoline | Kerosine Distillate 

January -...----------.------- 1, 475 104 227 69 10 9 
February ...----------------.- 1, 340 67 186 47 3 3 
March. -_.--------------.----- 1, 510 49 132 45 6 8 
April___.--..---------.------ 1, 639 36 98 81 9 |-----_.--~-- 
May......-...------------ 1, 793 26 153 106 |__--------_- 4 
June___._-_. 1, 505 18 154 76 3 j------------ 
July. _..-.----_--2------ 1, 385 31 93 VW jive 4 
August. ..----.----------..--- 1, 434 51 219 114 5 4 
September__...-.._----___.-. 1, 435 36 241 134 5 3 
October_______.--------------- 1, 745 65 118 115 8 2 
November.____---_.--------.- 1, 704 239 98 93 16 3 
December. ..-..------.-.----- 1, 686 113 467 69 13 3 

Total................-.| 18, 651 835 2, 186 1, 060 78 43 
a



Transportation of petroleum products, by pipe lines, in 1948, by months . 

{Thousands of barrels] 
ere nee ee 

January | February] March | April May June July | August Septem- October | N Nia Decem- Total 

Turned into lines: ! rv 
Motor fuel__-------.-_------..------..| 17,124 16, 211 19, 040 20, 725 22, 126 21, 398 22, 087 22, 607 20, 876 22, 185 20, 825 21, 049 246, 253 i 
Kerosine._..._--....-----.---_------_- 2, 187 1, 788 1, 681 1, 459 1, 255 919 886 1,187 1, 164 1, 623 1,976 |- 1, 955 18, 080 ta 
Distillate fuel oi].-....--_--._--__.___ 5, 234 4, 605 3, 997 3, 308 3, 148 3, 730 3, 905 4,111 3, 427 3, 566 4, 551 5, 037 48, 619 oO 

Delivered from lines: ! oo 
Motor fuel___.-------.-.------.--_.--_| 16, 276 14, 871 19, 046 20, 698 21, 398 21, 236 22, 533 22, 546 21,340 22, 306 20, 915 19, 986 243, 151 es Kerosine__._.......--..-.----.--------| 2, 152 1, 893 1, 780 1, 275 1, 132 859 859 1,114 1,129 1, 652 1, 706 2, 104 17,655 | 
Distillate fuel oil_.......__--._-_-____- 5, 411 4, 859 4,276 3, 596 3, 167 3, 014 3,170 3, 590 3, 296 3, 769 4,199 5, 409 47, 756 

Shortage (or overage): , S 
Motor fuel___---_.--..-----_---------- 32 34 86 88 63 96 100 86 114 17 58 16 790° Kerosine......-.---------------------- 49 36 43 25 20 21 6 7 33 21 24 31 316 
Distillate fuel oi]_-.-...-._--._____-__- 20 24 (22) 1 (8) ll 13 27 (8) 26 9 13 106 4 

Stocks in lines and working tanks at end o 
of month: bd 
Motor fuel..__-.--------._----.------- 9, 850 11, 156 11, 064 11, 003 11, 668 11, 734 11,188 11, 163 10, 585 10, 447 10, 299 11, 346 11,346 5 Kerosine___...-_---------------------- 720 579 437 596 699 738 759 825 827 777 1, 023 843 848 3 Distillate fuel oil__-.--.---_-------.---- 1, 951 1, 673 1, 416 1,127 1, 116 1, 821 2, 543 3, 037 3,176 2, 947 3, 290 2, 905 2,905 a 

© 
——$—$—$—$— eee te 

1 The quantities turned into lines and delivered from lines are on a net basis, eliminating intersystem transfers, and are not comparable with data published for previous years. SS 
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1.1 million barrels in 1947 and 0.8 million in 1948. The tanker and 
barge movement of gasoline from the Gulf coast to east coast ports 
amounted to 132.6 million barrels in 1947 and 145.8 million in 1948. 

Stocks.—Stocks of gasoline, as reported, include stocks held at 
refineries and bulk terminals and by pipe lines but do not include 
stocks in secondary distribution tanks, in consumers’ hands, or in 
military custody. a | 

Stocks of finished gasoline increased 12.3 million barrels in 1948— 
from 83.1 million on the first of the year to 95.4 million on December 
31, 1948. Stocks of natural gasoline and cycle products increased 
1.3 million barrels in 1948—from 4.3 million barrels to 5.6 million on 

a December 31, 1948. Stocks of unfinished gasoline decreased from, 
9.2 million barrels on January 1 to 8.3 million on December 31, 1948, 

: a decline of 0.9 million barrels. | 
The change in finished-gasoline stocks in 1948 by quarters indicates | 

| a fairly normal seasonal gain of 20.3 million barrels in the first quarter, 
a decline of 7.2 million in the second quarter, a rather large decline 
of 14.0 million in the third quarter, and an unusually large increase 

| of 13.2 million barrels in the fourth quarter. ‘The increase in the 
. last quarter was due primarily to relatively high crude runs combined 

with large surplus stocks of fuel oils, an abnormally low demand for 
| heating oils, and the maintenance of high gasoline yields. 

110 
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FIGURE 9—-Stocks of finished zasoline in the United States, 1945-48, by months, with figures representing 
days’ supply at certain periods, also stocks of distillate fuel oil, 1945-48, by months.



Stocks of gasoline in the United States in 1948, by districts and months! 

[Thousands of barrels] 
er ei ce 

District Jan. 31 | Feb.29 | Mar.31 | Apr.30 | May 31 | June 30 | July 31 | Aug. 31 | Sept.30 | Oct.31 | Nov. 30 | Dec. 31 

Finished gasolint:? 
East Coast......-...--.------------------------- 19, 756 21, 558 22, 386 23, 987 24, 217 24, 430 23, 003 22, 164 20, 590 20, 855 21, 263 22, 598 
Appalachian. .-...-...-.---..-----------------__| 3, 071 2, 994 3,118 3, 084 3, 058 2, 855 2, 667 2, 894 2, 792 2, 907 3,148 | 3,212 
Indiana, Illinois, Kentucky, etc___.---_.---.----| 18,589 | 19,752 | 20,977] 20,645 | 21,003 | 20,555 | 19,779| 18,777| 18,205] 18,639] 19,519 21,580 'U 
Oklahoma, Kansas, Missouri, etc._....--------_- 9, 249 10, 311 10, 252 8, 996 8, 657 8, 157 7,713 7, 586 7, 855 7, 882 8, 984 10,318 & 
Texas Inland_.__--....-.---.------.--.---------.| 8, 145 3, 545 3, 775 3, 338 3, 162 3, 033 2, 971 3,117 2, 873 2, 836 2, 899 3,345 
Texas Gulf Coast___.--..-.....-.-.--..__---_---- 15, 158 17, 300 16, 213 14, 805 14, 213 13, 038 11, 918 11, 140 11, 391 12, 927 12, 566 12, 756 a 
Louisiana Gulf Coast. ..-------..-----------_--- 5, 346 5, 586 5, 076 5, 029 4. 705 4, 564 4, 265 4, 657 4, 830 4, 482 5, 054 6, 033 oH 
Arkansas, Louisiana Inland, Mississippi, ete..__- 2,149 2, 520 2, 283 1, 951 2,123 2, 263 2, 243 2, 128 2,079 1, 994 2, 259 2, 485 es 
Rocky Mountain__.........-..-...--..--------..| 2, 660 3, 208 3, 305 3, 288 3, 251 2, 879 2,185 1, 819 1, 670 1, 745 1, 931 2,549 

California.._......-..-.---..---------..--------- 14, 167 15, 466 16, 013 16, 157 15, 165 14, 447 13, 506 12, 905 9, 969 9, 702 9, 652 10, 546 ie 

Total finished gasoline.._...-__--_...-.--------| 98,290 | 102,235 | 103,398 | 101,280] 99,554 | 96,221 | 90,310 | 987,187] 82,254 | 983,969] 87,275 95, 422 b> 

Unfinished gasoline: Z 
East Coast__-.-.-------.-----------_-------_---- 815 786 760 885 946 895 840 739 901 800 797 778 OD 
Appalachian. .--_...-.---.--------------------_- 347 342 333 363 369 351 348 351 375 388 360 339 by 
Indiana, Illinois, Kentucky, etc.-..---....._---- 709 640 743 853 966 844 832 792 739 908 879 727 by 
Oklahoma, Kansas, Missouri, etc.__--_--------__ 406 398 408 417 401 319 308 329 366 243 258 258 4 
Texas Inland___._.------.---------------------_- 574 485 509 512 | | 463 406 412 440 440 421 442 423 bd 
Texas Gulf Coast.....-.-.----..----------------| 8, 115 3,175 3, 030 3, 034 3,114 3, 025 3, 321 8, 223 3, 256 3, 410 8, 253 3,488 
Louisiana Gulf Coast. ..-..--.-..--.--_..--_---- 383 382 435 422 383 429 468 448 482 448 458 390 
Arkansas, Louisiana Inland, Mississippi, etc...._|.--._.----|-..-__----]----._----|--------._]--------__]--------._|--------_-|--------~_|--------_-]----------]---------. |---------. of 
Rocky Mountain_____..-..-----------.---.----__ 162 144 158 125 156 186 190 175 172 159 163 151 Ci 
California.............--..--....-.--....--.-..__] 2, 366 2,412 2,175 1, 938 2, 200 1, 842 1, 810 1, 761 1, 533 1, 680 1, 704 1,721 2 

Total unfinished gasoline...............---..._| 8, 877 8, 764 8, 551 8, 549 8, 998 8, 297 8, 529 8, 258 8, 264 8, 457 8, 314 8,275 yy 

Total finished and unfinished gasoline: x 
East Coast._----.-..--..---.--------------.---.- 20, 571 22, 344 23, 146 24, 872 25, 163 25, 325 23, 843 22,903 | — 21,491 21, 655 22, 060 23, 376 gy 
Appalachian. ._...-.--.--------_---_------------ 3, 418 3, 336 3, 451 3, 447 3, 427 3, 206 3, 015 3, 245 3, 167 3, 295 3, 508 3, 551 Ct 
Indiana, Illinois, Kentucky, ete_-....-.-.-.__-__ 19, 298 20, 392 21, 720 21, 498 21, 969 21, 399 20, 611 19, 569 18, 944 19, 547 20, 398 22, 307 QO 
Oklahoma, Kansas, Missouri, etc.__...._......_.| 9,655 | 10,709} 10,660 9, 413 9, 058 8, 476 8, 081 7, 915 8, 221 8, 125 9, 242 10,576 43 
Texas Inland____-_...--_--.----_---_-------.---- 3, 719 4, 030 4, 284 3, 850 3, 625 3, 4389 3, 383 3, 557 3, 313 3, 257 3, 341 3,768 %~HM 
Texas Gulf Coast_...-.--.----- ~~. 18, 273 20, 475 19, 243 17, 839 17, 327 16, 063 15,289 | 14,363 14, 647 16, 337 15, 819 16, 244 
Louisiana Gulf Coast___--.--.-..----._...-.---- 5, 729 5, 968 5, 511 5, 451 5, 088 4, 993 4, 733 5, 105 5, 312 4, 930 5, 512 6, 423 
Arkansas, Louisiana Inland, Mississippi, etc_____ 2,149 2, 520 2, 283 1, 951 2,123 2, 263 2, 243 2,128 2,079 | 1,994]. 2,259 2, 485 
Rocky Mountain..._...-._---..--.---.------~-- 2, 822 3, 347 3, 463 3, 413 3, 407 3, 065 2, 375 1, 994 1, 842 1, 904 2, 094 2, 700 
California...............-.....----..------..-..| 16,5383 | 17,878 | 18,188] 18,095 | 17,365| 16,289] 15,316| 14,666] 11,502) 11,382| 11,356 12, 267 . 

Sooo.) OOo O|sO§$oEOEOE—EoEEElEDD)| Ys. Oe. Oe Ss SEE eee) EEE O —=E=E—eeeE_™__O“ES=SEEeeSS. gO —=—ES Oooo 

Total: 1948_......-._..-..--.--..-------------..| 102,167 | 110,999 | 111,949 | 109,829 | 108,552 | 104, 518 98, 839 95, 445 90, 518 92, 426 95, 589 103, 697 , 
1947_.....-----.--------.-------.-----..| 99, 628 | 108,672 | 105,679 | 101, 724 95, 209 89, 774 86, 008 85, 849 84, 360 82, 584 87, 551 92, 303 

$a & 
1 Subject to revision. 2 Includes stocks of finished gasoline at refineries, bulk terminals, and in pipe lines. Oo
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Stocks of finished and unfinished gasoline increased from 92.3 
million barrels on the first of the year to 103.7 million on December 
31, 1948—an increase of 11.4 million barrels. The principal changes 
by refinery districts were gains of 5.3 million in the Indiana-Illinois 
district, 3.2 million in the East Coast, 2.2 in the Oklahoma-Kansas 
district, 1.7 million in the Louisiana Gulf district, 1.0 m the Arkansas- 
Louisiana Inland district, and 0.8 in the Texas Inland district. The 
only declines were 3.4 million barrels in the California district and 
0.4 million in the Texas Gulf district. 

Stocks may be expressed in terms of days’ supply by dividing the 
stocks at the end of a month by the daily average total demand for 
the succeeding month. Using this basis, the stocks of finished gaso- 
line represented 43.4 days’ supply in December 1946, 40.5 days’ 
supply in December 1947, and 44.1 days’ supply in December 1948. 

Days’ supply of motor fuel on hand in the United States at end of month, 1946-48 ! 

1946 1947 1948 3 

Mont Bing | Nate | ort | Bs | Nae | ota | BBs | Nate | rota 
qase | ase: | "fuol | 8 | ease | “uel” | ease | gaso- | Min 

January -.......--..--..--..| 50.1 2.7 52.8 45.5 2.4 47.9 46. 5 2.1/1 48.6 
| February_------------------| 48.0] 29] 50.9] 456| 24| 480] 448] 20| 468 

March....------------------| 435| 3.0] 465| 433| 23] 456] 409] 1.9] 428 
April...--------------------| 401] 31] 43.2] 386] 23] 409| 389! 20] 40.9 
May-.----------------------| 889] 3.2| 421] 344] 221-366] 367]/ 21] 388 

| June_.----------------------| 36.1] 3.2| 393} 323{ 22] 345] 348| 22] 370 
July..----------------------| 348] 3.2] 380| 314] 22] 336] 334/ 23] 35.7 
August___--.----..-..--.--.| 35.7 3.2 38. 9 31.0 2.0 33.0 32. 9 2.4 35.3 
September_..-..-....------.| 35.3 3.1 38. 4 30. 5 1.8 32.3 32.7 2.5 35. 2 
October...-------.---------.| 36.1 2.9 39. 0 32. 9 1.9 34, 8 33. 4 2.4 35. 8 
November------------------| 381] 26] 407] 344] 19] 363] 359] 24] 383 

. December....---.---------.| 43.4 2. 6 46. 0 40. 5 2.1 42.6 44.1 2.6 46, 7 

1 Stocks divided by the daily average total demand (domestic demand plus exports) for succeeding month. 
4 Subject to revision. 

Prices.—Gasoline prices followed the upward trend in crude-oil 
value in 1948. The average price of 73-75 octane gasoline at Okla- 
homa refineries rose from 6.31 cents per gallon in 1946 to 8.42 cents in 
1947 and to 11.19 cents in 1948. The average in December 1947 was 
10.30 cents per gallon; in January 1948 it rose to 11.13 cents and 
continued a steady rise to a peak of 11.69 cents in June 1948. It then 
declined to 10.75 cents in October and November, with a further 
decline to 10.60 cents per gallon in December. 

The average dealers’ net price for Regular Grade gasoline (exclusive 
of tax) in 50 representative cities in the United States supplies an 
index of gasoline prices at the wholesale level. This average price, 
according to the American Petroleum Institute, rose from 10.40 cents 
per gallon in 1946 to 12.33 cents in 1947 and 14.55 cents in 1948. 
Starting at 13.14 cents on December 1, 1947, it rose to 14.42 cents per 
gallon on January 1, 1948, and reached a peak of 14.66 cents per 
gallon on December 1, 1948. In this same series, the average service 
station price, including State and local taxes but not the Federal tax, 
rose from 19.27 cents per gallon in 1946 to 21.61 cents in 1947 and to 
24.38 cents per gallon in 1948. Including the Federal tax of 1.50
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cents per gallon, the total average price to the consumer for Regular 

Grade gasoline rose from 20.77 cents a gallon in 1946 to 23.11 cents in 

1947 and to 25.88 cents per gallon in 1948. The average of all taxes 

| for the year, shown in the survey of 50 cities, was 6.08 cents per 

gallon in 1946, 6.18 cents in 1947, and 6.34 cents in 1948. Since 

there was no change in the Federal tax during the period, the small 
increase was in State and local taxes. 

Average monthly prices of gasoline in the United States, 1947-48, in cents per 
gallon 

en 
Aver- 

Jan. |Feb. |Mar. |Apr. |May |June July | Aug. | Sept. | Oct. |Nov.| Dec. o 

year 

1947 

Monthly average at refineries 
in Oklahoma, 73-75 octane 1_.| 7, 25| 7.25] 7.80| 8.13] 8.19] 8.25] 8.34] 8.66] 8. 69| 9.09] 9.13/10. 30) 8. 42 

Average ot 50 cities on Ist of 

Dealers’ net (ex. tax).-.---|11. 27/11. 41|11. 42112, 46/12. 47/12, 43/12. 44/12, 56] 12. 69/12. 59/13. 03/13, 14] 12. 33 
Service station (including 

State and local taxes : 
only)_...._----._--------|20. 23|20. 34|20, 43/21. 67|21. 67|21. 72)21. 83|21. 98] 22. 1522. 10/22. 57|22, 65| 21.61 

1948 | 
Monthly average at refineries 

in Oklahoma, 73-75 octane 1__|11, 13/11. 23/11. 32[11. 39|11. 57|11. 69/11. 65/11. 20| 11. 00/10. 75]10. 75/10. 60| 11.19 
Average of 50 cities on Ist of 

ee Dealers’ net (ex. tax)_____-|14. 4214. 49|14, 52/14. 52|14, 52|14, 54/14, 58]14. 59| 14. 58[14, 58/14. 58/14. 66) 14. 55 
Service station (including 

State and local taxes 
OLY) aneneaanennnn-nn--~-| 2A, 1424 B24, 28/24, 27/24. 31}24, B4)24. 44)24, 47| 24,48 24, 48|24, 49] 24. 62| 24. 38 
nS 

1 National Petroleum News. | 
2 American Petroleum Institute; compiled by the Texas Co. . 

Exports.—Exports of motor fuel, including shipments to noncon- : 

tiguous Territories, rose from 45.3 million barrels in 1946 to 47.4 

million in 1947 and declined sharply to 37.4 million in 1948. The 

exports of aviation gasoline, included in the total, amounted to 5.1 

million barrels in 1947 and 6.3 million in 1948, Shipments to non- 

contiguous Territories, also included in. the total, were 5.0 million 

| barrels in 1947 and 4.8 million in 1948. Gasoline exports to foreign 

countries were 32.6 million barrels in 1948 compared with 42.5 million 

in 1947—a decline of 9.9 million barrels. 

KEROSINE AND RANGE OIL 

The production of kerosine in 1948 was not only sufficient to satisfy 

an expanded domestic demand and export market, but enough was also 

made to add a considerable quantity to storage. Only 135,000 barrels 

of kerosine were imported during the year. 
Kerosine produced in 1948 totaled 121,853,000 barrels, a sharp 

upward trend over the 1947 output of 110,412,000 barrels. The large 

increased production of kerosine in 1948 was due chiefly to the in- 

creased runs of crude at refineries, as there was no improvement in 

the percentage yield, which has remained at 6.0 percent since 1946. 

All refinery areas reported gains, except the California district, 

883326—50——63
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where the reduction in output was due largely to the strike in Septem- 
ber and October 1948, and the Texas Inland district. The more 
important percentage increases were noted in the East Coast, Indiana— 
Illinois—Kentucky, and the Texas Gulf Coast refinery districts. The 
largest gain of 1948 was reported for the East Coast area, where the 
output of kerosine increased 19 percent. Other big increases in 
kerosine production were recorded for the Indiana—Illinois—Kentucky 
district—a gain of almost 19 percent—and for the Texas Gulf Coast 
district where the 1948 total was 11 percent over the output for 1947, 

- Texas Gulf Coast continued to lead in the volume of kerosine production — 
with about 38 million barrels, followed by Indiana—Ilinois—Kentucky, 
with an output of about 22 million barrels. The Louisiana Gulf 
Coast area is also a source of relatively important quantities of kerosine 
with over 18 million barrels, and East Coast area, with 17 million 
barrels in 1948. 

Salient statistics of kerosine in the United States, 1947-48, by months and 
districts 

eee 
: Domestic Stocks, end (Hhosmction | Yield demand of period . barrels) - (percent) (thousands of | (thousands of Month and district barrels) barrels) 

1947 19481 | 1947 |19481] 1947 1948 1 1947 1948 1 

By months: , January..-----.-_..-.....----,-----| 9,415 | 10,697 | 6.4 | 6.4 | 12,395 | 16,198 | 13,732 | 11, 993 February_-..--..---_-._.-.-----_--__] 9,243 | 11,030 | 6.8] 6.9 | 10,533 | 12'608 | 11,493 | 107987 March._-_______________ | 9,476 | 11,262} 6.3} 67 | 10,079 | 10,884 | 9,811 | 10° 464 April...) 8,854 | 10,236 | 6.3] 6.2] 8,082] 7774 | 9°65 | 12/795 May--------------.----._---2-------| 9,984] 9,973 | 6.1 | 57} 6,068| 6,508 | 12°609 | 15°71 , June.---------------- ane} 8,717 | 9,383] 5:7] 86] 5,910] 6351 | 147653 | 187480 July. _-------------a----------------| 9117 | 9,442] 5.6 | 5.5! 5,348] 6561 | 17,651 | 20958 August... | 8970 | 9,180] 55] 52] 5447] 6193 | 20804 | 93) 564 September_....____-_________________] 8,547 | 9,288] 5.4] 5.8] 6,580 | 6,365 | 22,276 | 98°17 October __-----..____._..-.-_-___] 9,308 | 9,663] 5.6] 5.6] 8,163| 9'411 | 2°750 | 26993 November... | 9,362 | 10,848 | 5.9] 6.4 | 11,070 | 10,998 | 20,626 | 25’ 809 December_.-__-________________-"| 10,129 | 10,851 | 6.1] 6.1 | 12,914 | 12384 | 17/722 | 24’ 010 
Total__...-___.____--.-.-----------|110, 412 [121,853 | 6.0 | 6.0 {102, 519 |112, 165 | 17,722 | 24,010 

By districts: 
East Coast. ._---.---------.-.._______| 14, 257 17,004 | 4.8] 5.4 7,177 | 10,330 Appalachian___-__-_-_---""" "| “3570 | 3'si9 | 5.91] 66 406 532 Indiana, Dlinois, Kentucky, etc_____ (18,324 | 21,780 | 6.1] 8.4 2, 861 4,301 Oklahoma, Kansas, Missouri, ete..._| 8, 792 8,916 | 571] 5.4 843 1, 227 Texas Inland_____---______._________] 5,477 5,232 | 6.5] 5.8 554 639 Texas Gulf Coast_.__.-._----_.___.__| 34,119 | 37,910 | 7.81 7.4 (?) (2) 2,478 3, 069 Louisiana Gulf Coast_______-____| 17,394 | 18,409 | 12.4 | 11.6 1,801 | 2/392 Arkansas, Louisiana Inland, Mis- 
sissippi_-.._-_-..--------__.----.__| 2,578 | 2,965 | 10.4 | 10.0 261 472 Rocky Mountain____.._..-._________| 1, 250 1,707 | 2.4] 2.9 169 233 California. .._..2227- TT) Be | at] 5] 03 1,172 815 
Total____--_-- 110, 412 |121,853 | 6.0] 6.0 {102,519 112,165 | 17,722 | 24,010 
a_i 

oe 

1 Subject to revision. 
2 Figures not available. 

A 15-percent increase in the domestic demand for kerosine reported | for 1947 declined to 9 percent in 1948, when indicated deliveries were 
112,165,000 barrels compared with 102,519,000 barrels in 1947. 
However, the kerosine market declined in early 1949. The annual de- 
mand for kerosine cannot be presented by refinery districts, because 
data on shipments and receipts, as well as the imports and exports for 
each respective area, are not available.
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Exports of kerosine have declined noticeably in the past 2 years, 

as the 1948 total (3,535,000 barrels) was 51 percent less than the 

corresponding foreign demand of 7,252,000 barrels in 1947, which in 

turn was 16 percent below the peak demand in 1946. 

Stocks of kerosine, which increased slightly on 1947, continued to 

increase sharply in 1948, when the year-end total of 24,010,000 bar- 

rels was 35 percent above the 17,722,000 held in storage at the close 

of 1947. About 59 percent of kerosine stocks are reported at refin- 

eries, and these reserves increased by about 41 percent—from 9,940,000 

barrels in 1947 to 14,064,000 at the end of 1948. — 

Supplies carried at bulk teminals rose from 7,782,000 barrels in | 

1947 to 9,946,000 in 1948, about a 28-percent gain over the supplies 

held at bulk terminals at the close of 1947. The days of supply repre- 

sented by kerosine held in storage at the year end increased from 42 

days for 1947 to 57 days for 1948 at the subsequent January rate of 

total demand. . 

All refinery districts except California, whether predominantly 

supply or consumption areas, showed increases in kerosine stocks in 

1948. The increase in kerosine inventories was largely attributed to 

the East Coast district, a major market with a gain of 3,153,000 bar- | 

rels, and to Indiana—Illinois—Kentucky, with 1,440,000, out of the 

total increase in stocks of 6,288,000 barrels, due to mild winter in these 

areas. Relatively smaller increases in kerosine stocks are reported 

from the remaining refinery districts, except California, where stocks 

declined from 1,172,000 barrels in 1947 to 815,000 in 1948, due prin- 

cipally to the slow-down in the refineries by the strike. 

Sales of kerosine continued their sharp upward trend in 1947, 

when reported sales of 102,703,000 barrels were 17 percent over the 1946 | 

total of 88,090,000 barrels, according to the annual survey of the 

Bureau of Mines. This rapidly expanding market for kerosine, 

‘evident in 1946 and 1947, is due largely to the rapidly growing de- 

mand for range oil. All marketing areas of the country reported 

a higher volume of kerosine deliveries in 1947. Sales of kerosine 

in the East Coast area, where nearly 59 percent of the national 

demand is located, increased 18 percent from 51,315,000 barrels in 

1946 to 60,547,000 in 1947. The larger share of these totals was 

reported for the New England States, where sales totaled 26,293,000 

barrels in 1947—12 percent over the 1946 total of 23,433,000 barrels. 

. The Middle Atlantic States continued as the second important market 

for kerosine, and deliveries in the area increased 15 percent from 

19,925,000 barrels in 1946 to 22,827,000 in 1947. Sales of kerosine 

in the remaining section of the Atlantic Coast area—the South : 

Atlantic States—are relatively less important in volume; however, 

the 1947 quantity for the area was 44 percent above the 1946 demand 

of 7,957,0C0 barrels. Dealers distributed 22,077,000 barrels of kero- 

sine in the North Central States in 1947—a 16 percent gain over the 

1946 total of 18,959,000 barrels. Considerable quantities of kerosine 

are also consumed in the South Central States, and the increase in 

| sales in 1947 was 10 percent. Rocky Mountain area continues to 

consume the smallest amount of kerosine—about 1 percent of the 

national demand. However, there was an increase of about 11 per-
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cent in 1947 over 1946. The market for kerosine on the Pacific 
coast declined from 2,894,000 barrels in 1943 to 2,166,000 in 1946; 
however, in 1947 there was an increase to 2,844,000 barrels. 

. Sales of kerosine in the United States, 1946—47, by States and uses! 

[Thousands of barrels] 
OE 

Sold asrange oil} Tractor fuel All other uses Total 
Region 2 and State —Tp,_ | | A 

1946 1947 1946 1947 1946 1947 1946 1947 

Pacific Coast: 
California... ..---.-----....--__ 250 248 |_---___.|___..-__| 1,221 | 1,809 1, 471 2, 057 Oregon ...------------------._ 40 12 Joe ef 152 173 192 185 Washington__.._--.-__-_--- 46 18 |_--2 fe 297 355 343 373 Arizona... --..------_------ 31 27 |..----..]_--_____ 112 181 143 208 Nevada. ...-.---.---------_ 2 2 |--------]_- 15 19 17 21 Rocky Mountain: 
Idaho... -~..--------.--22 13 15 11 2 45 44 69 61 Montana_ _-_.-.-.-.--.--- 48 59 70 5 63 85 181 149 Wyoming._..__-.----_--_________ 19 18 21 19 25 24 65 61 Utah__._-- 11 12 7 7 18 16 36 35 Colorado____--_------.-__-_____. 65 95 107 100 83 77 255 272 New Mexico_.._-_--__-_----___ 142 208 48 44 99 159 289 411 North Central: _-..---2-___- 
North Dakota... 113 168 193 181 126 135 432 484 South Dakota__...----_--- 138 171 192 185 112 127 442 483 Minnesota._...--.---_-_-- 515 576 245 240 478 551 1, 238 1, 367 Nebraska__.._-..--.-_------ 335 414 173 168 241 254 749 836 Towa._.--------- 415 566 896 857 777 898 | 2,088 2,321 Wisconsin .-_...---.---__-__ 369 428 442 426 571 737 | 1,382 1, 591 . Iilinois_-_..-.- 2 2,138 | 2,522 516 541 2,049 | 2,212| 4,703 5, 275 Indiana. -_-..--------- 399 475 278 275 I, 221 1, 473 1, 898 2, 223 Michigan._.........---- 570 871 513 579 915 | 1,015 | 1,998 2, 465 Ohio-__.22222---_--e 731 986 248 256 611 736 | 1,590 1, 978 Kentucky..--.....--_---____ 197 233 103 100 693 870 993 1, 203 ‘Tennessee.___..-.._-_-_---- 449 697 194 232 803 922; 1,446 1, 851 South Central: 

Missouri__..-...-.---_----- 660 711 213 256 982 | 1,028 | 1,855 1, 995 Kansas___....-----------. 217 294 351 370 457 545 | 1,025 1, 209 Texas__. 222-2222 1,362 | 1,621 849 988 | 3,016 | 3,103] 5,227 5, 712 Oklahoma______--_ 381 459 284 265 892 915 | 1,557 1, 639 Arkansas...._............-_-_.--| 466 625 263 270 815 837 | 1,544] 1,732 Louisiana._._..........----..._.]| 258 366 238 190 | 1,031 922} 1,522] 1,478 Mississippi. ..-...----_._________ 127 300 203 225 661 673 991 1,198 ‘ Alabama... 240 387 109 93 685 803 | 1,034 1, 283 New England: 
Maine--.------... 1,636 | 2,013 6 6 56 96 | 1,698 2,115 New Hampshire._____...________ 982 | 1,305 2 2 21 31! 1,005 1, 338 Vermont. _._...-----__-- 505 731 2 2 78 80 585 813 Massachusetts__..-.-..----____ 12, 838 | 13,567 |________ 3 478 560 | 13,316 | 14, 130 Rhode Island__.---_-__---_- 2,423 | 2,862 |__-______|_______. 68 85 | 2,491 2, 947 Connecticut____.-----__------_| 4,219 4, 824 1 5 118 121 | 4,338 4,950 Middle Atlantic: , 
New York__-.--.-2--__ 8,204 | 9,041 78 95 | 1,189] 1,289] 9,471 10, 425 New Jersey.--_--------.-------__] 4,195 4, 791 65 61 | 1,174] 1,255] 5,434 6, 107 Pennsylvania___...--_---- 1,658 | 2,150 112 219 1,297 | 1,302] 3,067 3, 671 Delaware___..---..---._-- 172 274 1 57 76 88 249 419 Maryland____..----_- 807 | 1,034 17 55 614 690 | 1,438 1, 779 District of Columbia____________ 155 279 1 6 110 141 266 426 South Atlantic: 
Virginia... 526 847 26 93 771 828 | 1,323 1, 768 West Virginia__............ 61 75 10 4 234 295 305 374 North Carolina..__-_____--_. 1,075 | 1,930 114 293 758 969 | 1,947 3, 192 South Carolina_...---.---. 410 704 91 73 680 817 | 1,181 1, 594 Georgia. .------------ 536 | 1,039 131 194 609 726 | 1,276 1, 959 Florida____-----.-----__- 961 1, 432 120 167 844 941 1, 925 2, 540 

Total..___-.---------------__} 52, 105 62,482 | 7,544 | 8,209 | 28 441 32,012 | 88,090 | 102, 703 
Ee 

1 Figures for 1948 by States not yet available. 
2 States are grouped according to petroleum-marketing territories rather than to conventional geographic regions,
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Sales of range oil in the United States, 1945-47, by States 

[Thousands of barrels} 

SSS SS 

1947 , 

State 1945 1946 ~~ 
Total | Percentot 

Massachusetts. ....--.----------------------~------------ 11, 227 13, 296 14, 330 19.3 
New York.......----------20------neene en ennen nena 7, 122 8, 546 9, 471 12.8 
Connecticut..._.---------------------------------------- 3, 995 4, 442 5, 139 6.9 
New Jersey..------------------------------------------ 3, 756 4, 426 5, 073 6.8 
Tllinois_....---.---------------------------------------- 3, 345 3, 934 4,906 6. 6 
Rhode Island ..-..------------------------------------- 2, 132 2, 524 3, 027 4.1 
Pennsylvania. --...------------------------------------ 1, 365 1, 913 2, 501 3.4 
Maine__....--..-------.---------------+----------------- 1,522 | | 1, 763 2,181 3.0 
North Carolina_--.------------------------------------ 885 1, 106 1, 969 2.7 
Michigan.__-.......------------------------------------ 1, 226 1, 423 1, 747 2.4 
TOXaS.._-------------- ae nnn nen 1, 111 1, 383 1, 644 2.2 
Florida_....---.---.----------.------------------------- 804 1, 027 1, 508 2.0 

Wisconsin.....-------------------=---=-----ne-- === === 949 1; 072 1, 488 2.0 
Minnesota....-------------~----------------------------- 926 1, 097 1, 455 2.0 
Missouri.__----..--.---.-------------------.------------ 867 1,111 1, 368 1.9 
New Hampshire. ..---.-------------------------------- 873 1, 028 1, 359 1.8 
Jowa_-----.-.~-..----..--------+---+-+-~---+---+-------- 1, 035 . 852 1, 292 1.7 
Ohio__--..-..------------------------------------------ 669 852 1, 208 1.6 
Georgia. _---.--.------------------~.~------------------- 471 616 1, 136 1.5 

_ Maryland. .-------------------------------------------- 696 815 1, 043 1.4 
Virginia__..----.--...--..-2---sna2-2----nneeen nnn 470 567 903 1.2 
Indiana. -_.-..---..-..---.------------------------------ 604 707 864 1.2 
South Carolina_...--...------------------------------ 366 478 775 1.1 
Tennessee___....----------.-------~-------------------- 433 498 753 1.0 

Arkansas_.....---------------------~-------~------------- 454 567 746 1.0 
Vermont..___---.---.--.------------------------------- 452 505 731 1.0 
All other States.----.-----.---------------------------- 8, 266 4,016 5, 497 7.4 

'  - Total__...-.-------------------------------------- 51, 021 60, 564 74,114 100.0 
en 

| The kerosine delivered for range oil has gradually increased from 
56 percent of the kerosine total in 1943 to a 61 percent share in 1947, 
and quantities sold for this purpose increased 20 percent from 52,- 
105,000 barrels in 1946 to 62,482,000 in 1947. About 8 percent of all 
kerosine deliveries is used as tractor fuel, and the demand went from 
7,544,000 barrels in 1946 to 8,209,000 in 1947. Sales of kerosine for 
various sundry uses, such as lamp fuel, insecticides, orchard heating, 
weed burning, tobacco curing, etc., rose from 28,441,000 barrels in 
1946 to 32,012,000 in 1947. 

Representative kerosine prices continued an upward trend in 1948 
over the 1947 prices. The average quotation for 41°-43° gravity, 
water-white kerosine at refineries in Oklahoma rose from 9.09 cents 
a gallon in December 1947 to a high of 9.63 cents in July 1948. The 
price remained at that level through October’ 1948, then declined to 
9.47 cents per gallon in December 1948, which brought the weighted 
average for 1948 to 9.58 cents a gallon, compared with 7.11 cents for 
1947. The average price of kerosine, including No. 1 fuel oil at 
New York Harbor, increased from 9.31 cents a gallon in December 
to high of 11.15 cents in February 1948, remained at this level for 
3 months, then declined gradually to 10.57 cents a gallon in Decem- 
ber 1948, making the average quotation for the year 10.96 cents a 
gallon compared with 7.91 cents in 1947.



a Cc 
Monthly average prices of kerosine in the United States, 194'7—-48 Oo 

(Platt’s Oil Price Handbook] 
mmm emer ec rc ne ecccaesccceaeecrr rnc Sa SSS SSS SSS SS Su ES rss ss ass eh ee SSS Shisha 

. Septem- Novem- | Decem- | Average Year and grade January | February; March April May June July August ber October ber ber for year | 

1947 | 
41°-438° gravity w. w. kerosine at refineries, 
Oklahoma. ......_....cents per gallon__ 5. 81 §. 81 6. 57 6. 99 7. 00 7. 00 7. 01 7. 20 7. 25 7. 58 8. 00 9. 09 7.11 

Kerosine (and/or No. 1 fuel oil) at New 
York Harbor..__......cents per gallon_- 7. 00 6. 86 7. 25 7. 80 7. 80 7. 80 7. 89 8.10 8. 20 8. 21 8. 71 9.31 7.91 = 

Kerosine, tank-wagon at Chicago-_-_do-__- °12.44 |. 12.50 12. 81 13. 00 13. 00 13. 37 13. 50 13. 50 13. 50 13. 85 14. 30 15. 01 13.40 5 
Kerosine, tank-wagon at New York City Z 

948 cents per gallon-. 10. 30 10. 20 10. 56 11.10 11.10 11.10 11. 54 11.90 11.90 11. 90 12. 65 13.19 11. 45 = 
1 . 

; > 
41°-43° gravity, w. w. Kerosine at refineries, DO 

Oklahoma... -...--....cents per gallon__ 9. 56 9. 56 9. 56 9. 56 9. 56 9. 56 9. 63 9. 63 9. 63 9. 63 9. 60 9. 47 9. 58 
Kerosine (and/or No. 1 fuel oil) at New bd . 

York Harbor____.._...cents per gallon_. 10. 63 11.15 11.15 11.15 11.08 | - 10.95 10. 96 10. 98 10. 98 10. 98 10. 98 10. 57 10.96 ty 
Kerosine, tank-wagon at Chicago_.do____ 15. 60 15. 76 15. 80 15. 80 15. 88 15. 90 15. 90 15. 90 15. 90 15. 90 15. 90 15. 90 15.85 > 
Kerosine, tank-wagon at New York City bg 

cents per gallon-_-. 14. 08 14, 20 14, 20 14. 20 14, 20 14, 20 14. 35 14, 50 14. 50 14. 50 14. 50 14.31 14.31 & 
. © 

ts 
| | R 

| jad 

os) 
= 

QO
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Very little kerosine is shipped from the west coast marketing area 
to other parts of the United States. Rail and truck shipments to 
other Western States totaled 25,000 barrels in 1948 compared with 
16,000 in 1947. There were no tanker shipments of kerosine from 
California to the east coast in either 1947 or 1948. The California area 
received 4,000 barrels of kerosine in 1948 (none in 1947) from other 
States. | 

Records compiled by the Oil and Gas Division, United States 
Department of the Interior, show that some kerosine is shipped from 
the Gulf coast up the Mississippi River and its tributaries by barges 
to terminals in district 2. The volume of this movement increased 
from 4,244,000 barrels (885,000 barrels from Texas, 3,132,000 from 
Louisiana, and 727,000 from Arkansas and Mississippi) in 1947 to 
4,826,000 (388,000 barrels from Texas, 3,290,000 from Louisiana, 
and 1,148,000 from Arkansas and Mississippi) in 1948. Barge and 
tanker shipments of kerosine from the Gulf to the east coast increased , 

~ from 34,222,000 barrels in 1947 to 40,020,000 in 1948. The quantity | 
credited to Texas increased from 27,542,000 barrels in 1947 to 31,- 
024,000 in 1948, while the totals originating in Louisiana were 6,680,- 
000 barrels in 1947 and 8,996,000 in 1948. 

The fixed tanker rate on kerosine shipped from the Gulf coast to 
North Atlantic ports—not east of New York—of 36 cents a barrel 
($2.85 a long ton) dating from October 15, 1945, held until the final 
days of December 1947. As the United States Maritime Commission 
sold all the tankers under its control during the latter part of 1947 
and in 1948 and as there was an unusual demand because of extremely 
cold weather for vessels to move petroleum products in this traffic in 
early 1948, the tanker rate was removed from control. The rate 
quoted for kerosine in the Gulf coast-east coast movement rose to 
90.3 cents a barrel on the last day of 1947 and reached peaks of 
$1.084 a barrel on January 2 and February 8, 1948. However, there 
was a net downward trend in tanker rates all during 1948 and final 
quotations were 30.7 cents a barrel on December 17 and 32.3 cents 
on December 24. The average for 1948 was 47.9 cents a barrel. 

The tank-wagon prices of kerosine at Chicago moved upward from 
15.60 cents a gallon in January 1948 to 15.90 cents in June 1948 and 
remained at this level throughout the year, raising the weighted average 
price in 1948 to 15.85 cents a gallon—an increase of 2.45 cents over the 
1947 average. At New York the tank-wagon price quotation for 
kerosine moved upward from an average in January 1948 of 14.08 
cents a gallon to a high of 14.50 cents in August, remaining at this | 
level until December, when the quotation dropped to 14.31 cents a 
gallon. The weighted average for all of 1948 was 14.31 cents a gallon. 

DISTILLATE FUEL OIL 

Substantially increased production of distillate fuel oil, mcluding 
Diesel fuel, together with slightly higher transfers and lower imports 
and exports, enabled oil companies not only to satisfy an increased 
domestic demand in 1948 but to add a large surplus to storage. The



co 

Salient statistics of distillate fuel oil in the United States, 1947-48, by months and districts bh 

[Thousands of barrels] 

Transfers ! | | 

Production Yield (percent) Imports Exports Domestic de- Stocks, end of 
istri East of Cali- Californi mand period 

Month and district fornia alifornia 

1947 1948 2 ‘1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 19482 | 1947 1948 2 . 

By months: : 4 
January -.---.---.--------------------| 24,131 | 33, 589 16.4 19.9 270 298 |. .----_]_-----_ 543 107 1, 069 1,933 | 35, 298 | 42,056 | 48,197 | 41,036 Z 
February_...------.---.------------_.| 21, 746 | 32, 688 16.1 20. 6 231 7 i a ar 406 585 1, 992 1,340 | 31, 687 | 38, 648 | 36, 901 34, 590 IS 
March_-_-_..------.----------..--------| 25, 577 | 32, 548 16.9 19. 5 217 300 |---.--_.]_--.__ 365 322 2, 358 1, 767 | 29,279 | 33, 779 | 31, 423 32, 214 ou 
April._-..2.-.-------------_--_---_-| 22,925 | 29, 352 16.3 17.9 272 289 j_.-----_}_-_---_- 215 71 3, 246 1,914 | 21,321 | 25, 498 | 30, 268 34, 514 e 
May......-------------.---------.--_-| 24, 954 | 30, 764 16.4 17.7 280 3802 |_-_--___|-.-_-___ 386 466 | 2,347 | 2,456 | 19, 262 | 22,809 | 34, 279 40, 781 wD 
June.__..-_----.---.------.---..-.--._| 24,214 | 29, 930 15.8 17.8 280 276 |------_- 107 265 412 | 2,385 2,258 | 16,977 | 20,896 | 39, 676 48, 352 
July_..-..---.---------------.------.-| 26, 270 | 30, 820 16.3 17.8 284 278 | 129 66 | 3, 561 2,486 | 16,355 | 18,305 | 46, 444 58, 725 rd 
August...-...--.---..---.---.--..----| 26,946 | 32, 190 16.4 18, 4 312 277 |.-.-----}-------_ 372 3 3, 274 2,167 | 16,093 | 20,210 | 54,707 | 68,818 tf 
September._..--_.-.--..-.---.--._----] 27,325 | 28, 960 17.2 18.0 269 276 |. ----__|_---2--_ 234 |___.-.__| 3,357 1,370 | 19,414 | 20,364 | 59, 764 76,320 > 
October... _.-.-.----.------.-.--..--_.} 29, 072 | 33, 140 17.6 19.0 287 276 |-.-..--- 19 474 270 | 3,239 | 1,510 | 23,106 | 25, 595 63,252 | 82,920 by 
November-........--.----.----------.-| 28, 254 | 32, 434 17.9 19.0 285 289 |------ 14 474 233 1, 934 1,336 | 28,997 | 30,645 | 61,334 | 83,909 bt 
December._._.....-..-.-.---..-..----| 30, 759 | 34, 274 18. 5 19,2 275 273 |_-.-.----|_--_--.- 312 11} 1,115] 1,271 | 40,484 ) 41,243 | 51,081 | 75,953 © 

Total.__.-..--..---..---.--_--..~~--|312, 173 |380, 639 16.9 18.7 | 3,262 | 3,403 1 140 | 4,175 | 2,546 | 29,877 | 21,808 |298, 273 |340,048 | 51,081 | 75,953 WW 

By districts: — 
East Coast-..-------..--..------_-.--| 57,111 | 67,377 19.2 21.6 |--..----}----.--} ~~} 13,540 |} 23,158 «6 
Appalachian_....._-..----.--.---.-..-| 7,362 | 7, 597 12.2 13.2 j--.-----]-.------]--------]-------- 1, 018 1,185 ip 
Indiana, Dlinois, Kentucky, etc__....| 45, 749 | 49, 486 15. 2 14.9 466 563 {-.-.----]---.-- 7,297 | 11,395 oa 
Oklahoma, Kansas, Missouri, etc.-_..| 26, 230 | 30, 760 17.1 18.6 754 660 |_-------_|_-.__--__ 3, 151 5, 279 
Texas Inland__....---.---.-..--------| 7,175 | 8, 932 8.5 9.9} 1,102{] 1,217 |.---.-__} ee 525 854 
Texas Gulf Coast.....__-_..-.--_.-__-] 82, 850 |115, 928 19.0 22.7 470 502 |_-_---2-}---.---_]} (@) ) (3) (3) (3) (3) 7,782 | 18, 636 
Louisiana Gulf Coast__.---...--....-.| 27, 512 | 35, 489 19.7 22.3 201 192 j_---- je 2, 803 4, 159 
Arkansas, Louisiana Inland, Missis- 
Sippi_--..---.---.-----------u-__| 3, 459 4, 626 13.9 15.5 39 44 |i 398 Sil 

Rocky Mountain. -._.-.-..--...-.-..-] 8, 227 | 10, 209 15.7 17.1 230 225 |--.--.-.|-.._---. 782 1, 627 
California. ....-......-------_.-._--_.] 46, 498 }| 50, 235 15.4 16.2 }-2--- |e 1 140 13,785 | 13, 849 

Total_..---.--_.-.-----~-------~----|312, 173 |880, 639 16.9 18.7 | 3,262 | 3, 403 1 140 | 4,175 | 2,546 | 29,877 | 21,808 |298, 273 |340,048 | 51,081 | 75,953 

-——— RNR ee eer nr rrr Se SS SSS SSS SSS SS SS Ss STU SUS SSSA 

1 Figures represent crude oil used as fuel on pipe lines. . 
2 Subject to revision. 
3 Figures not available.
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domestic demand of 340,048,000 barrels of distillate fuel oil in 1948 
was 14 percent over 1947 requirements of 298,273,000 barrels. For- 
eign shipments of light-grade fuel oils have decreased sharply from 
29,877,000 barrels in 1947 to 21,808,000 barrels in 1948, a 27-percent 
decrease. 

A review of the domestic demand in 1948, by quarters, reveals that 
peak requirements of 114,483,000 barrels came in the first 3 months _ 
when the need for heating oils was a factor and that the total for the 
period was 19 percent over the corresponding item of 96,264,000 
barrels in 1947. 

Usually requirements in the final quarter of any year are somewhat 
below the total for the first 3 months of the same year. However, in 
1947 requirements of 92,587,000 barrels in the fourth quarter were 
only 4 percent less than the indicated demand in the opening period. 
Compared with the same two periods in 1948, the requirement of 

| 97,483,000 barrels for the last 3 months was 15 percent less than that 
in the first quarter. It was warmer in the fourth quarter of 1948 than 
in the same months of 1947 in the New England, North Central, and 
Middle Atlantic regions, where about 81 percent of the heating oil is 
consumed. ‘The rapidly growing requirements for light heating oils 
and Diesel fuel is strongly evident in the second and third quarters of 
1948, when the domestic demand increased 17 percent over the same 
period in 1947. | 

A definite break-down of the domestic demand for distillate fuel 
oils in 1948 is not available, as the annual survey covering sales of 
fuel oil by the Bureau of Mines was incomplete when this manuscript . 
was prepared. There are, however, some monthly data and other 
information upon which estimates of the several demands for light oil 
can be made. The records of the Interstate Commerce Commission 
show that railroads purchased 28,724,000 barrels of Diesel fuel in 
1948; and it is believed that the total demand, including other distil- | 
late fuel oils, probably was 32,200,000 barrels for 1948. Monthly 
releases of the Bureau of the Census, United States Department of 
Commerce, indicate that 6,236,000 barrels of Diesel fuel were sold 
to vessels in foreign trade. This item does not cover other light fuel 
oils, including Diesel fuel, sold to boats operating in coastal or inland 
waters, and it estimated that total vessel demand for distillate grades 
reached 15,000,000 barrels in 1948. No figures are available showing 
the demand for light fuel oils by gas and electric power utilities; 
however, statistics released by the Federal Power Commission indicate 
a decline in the demand for all grades of fuel oils in 1948, and it is 
possible that the light-fuel-oil total for both the gas and electric 
power industries will not exceed 15,000,000 barrels for the year. 
The index of manufacturing for 1948 as computed by the Federal 
Reserve Board was 192 compared with 187 in 1947. However, this 
index reflects the need for fuel of all kinds by the manufacturing 
industries and not that for oil alone. It is believed that the demand 
by industrial plants for distillate fuel oil, including Diesel fuel, will 
continue a sharp upward trend in 1948.
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Sales of distillate fuel oil! in the United States, 1948-47, by uses ? 

[Thousands of barrels] 
a 

Use 1943 1944 1945 1946 1947 

Railroads.___-_____-._------------------------------|_8,608 | 10,627] 14,458 | 17,570| 23, 619 
Ships’ bunkers (including tankers)_._......._.....-_| 11, 069 18, 187 14, 130 12, 064 14, 475 
Gas and electric power plants.___..-..-..--__________ 5, 954 5, 837 6, 824 10, 581 14, 216 
Smelters, mines, and manufacturing industries._..__| 15,125 16, 953 19, 071 21, 317 24, 489 Heating oils. .—__..-__-______--.---------------------|_ 112,581 | 111,729 | 121,342 | 3 130,637 | 178,359 
Fuel oil (No. 1) sold as range oil____.-_._-------_ 5, 876 6, 619 7,481 8, 459 11, 632 
U.S. Navy, Army, and Coast Guard_---.........__] 33, 383 42, 879 30, 366 9, 385 5, 176 
Oil-company fuel____..-.-..-__.- 884 981 1, 128 1, 890 2, 191 
Miscellaneous uses.___._..----..-.-.-.-----_-...-..-_| 14, 282 15, 060 16, 825 18, 647 23, 857 

Total United States._________.-.._---.-------| 207,712 | 223,872 | 231,625 | 3 239,550 | 298, 014 
Exports and shipments to noncontiguous Territories__ 24, 957 43,491 | 33,496 29, 487 29, 877 

Total___.-._.______-__.----------------------| 282, 669 | 267,363 | 265, 121 | 3 269, 037 327, 891 

1 Includes Diesel fuel. 
2 Figures for 1948 not yet available. 
3 Revised figure. 

The changing demand for distillate fuel oils by various uses is shown 
graphically in figure 10. All light fuel oils and Diesel fuel are included. 

A downward trend in exports of distillate fuel oil was reported in 
1948, when the total of 21,808,000 for the year was 27 percent below 
the 29,877,000 total for 1947. Exports of distillate fuel oil to the 
United Kingdom were drastically reduced from 8,973,000 barrels in 
1947 to 4,934,000 in 1948. Shipments of light fuel oil to Sweden 
also show a big decrease—from 2,716,000 barrels in 1947 to 853,000 
in 1948. Shipments to some other countries also declined; however, 
the quantities involved were not relatively important. The decreased 
demand for distillate fuel oil in foreign countries was due principally 
to postwar construction and the rebuilding of the war-destroyed 
refineries. 

: The production of distillate fuel oil in 1948—380,639,000 barrels— 
was about 22 percent over the 1947 total of 312,173,000 barrels. 
The percentage yield for distillate fuel oils rose sharply from 16.9 
percent in 1947 to 18.7 percent in 1948. This gain in the percentage 
output of light fuel oils was, however, at the expense of a lower yield 
for residual fuel oil—23.0 percent in 1948 compared with 24.2 percent 
in 1947. 

All refinery districts of the country reported increased production 
of distillate fuel oils in 1948. Refineries operating in the Texas Gulf 
Coast district produced over 30 percent of the distillate fuel oils, the 
total for 1948 being 115,928,000 barrels, or 40 percent over the 1947 
total of 82,850,000 barrels. This larger volume of light fuel oil for 

, the area was the result of both an increase in crude runs and a higher 
percentage yield—22.7 percent in 1948 compared with 19.0 percent in 
1947. The East Coast district was the source of 18 percent of the 
distillate fuel oils produced in the country, and the output there in- 
creased by 18 percent from 57,111,000 barrels in 1947 to 67,377,000 in 
1948. Although the crude runs in the district increased in 1948, most 
of the expanded light-fuel-oil production must be credited to a stepped- 
up yield—21.6 percent in 1948 compared with 19.2 percent in 1947.
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FIGuRE 10.—Sales of distillate fuel oil, including Diesel oil, and range oil in the United States, 1941-47, by uses 

The California refinery district continued to increase its light-fuel- 
oil production in 1948 and was the source of 13 percent of the Nation’s 
production. The output increased 8 percent from 46,498,000 barrels 
in 1947 to 50,235,000 barrels in 1948 with a higher yield—16.2 percent 
in 1948 against 15.4 in 1947. The Indiana-Illinois-Kentucky refinery 
district produced 13 percent of all distillate fuel oils in 1948, and the 
quantity rose from 45,749,000 barrels in 1947 to 49,486,000 in 1948. 
This was the only district, however, where the yield decreased, drop- 
ping from 15.2 in 1947 to 14.9 in 1948. The higher production can 
be attributed solely to the 10-percent increase in runs. ) 

An appreciable amount of light fuel oil originates in the Louisiana 
Gulf Coast refinery district, where the quantity increased from 
27,512,000 barrels in 1947 to 35,489,000 in 1948. This gain was due 
to both increased yield and runs. The yield rose from 19.7 percent 
in 1947 to 22.3 percent in 1948, and the runs increased 20 percent. | 
Production of distillates also rose in the Oklahoma-Kansas-Missouri 
district in 1948 (30,760,000 barrels or 17 percent over the 1947 quan- 
tity of 26,230,000 barrels) as the yield also increased from 17.1 percent 
in 1947 to 18.6 percent in 1948. |
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Sales of distillate fuel oil! in the United States, 1943-47, by States? 

(Thousands of barrels] 

Region 3 and State 1943 1944 1945 1946 1947 

: Pacific Coast: 
Washington___...__-----_--.------.---- 5, 654 5, 933 6, 586 7, 695 9, 602 
Oregon..._.._-_-.---------------------- 2, 850 2, 927 3, 219 4, 592 5, 720 
California......-..-..----------------- 17, 552 18, 032 16, 753 17, 840 20, 481 
Arizona......__...__------..------------ 774 878 961 1,126 1,173 

' Nevada__---...-..--------------------- 582 715 715 766 951 
Rocky Mountain: 

Idaho.__-________..------------------~ 433 569 597 787 1, 034 
Montana__..._------------------------- 532 989 1, 745 1, 381 1, 660 
Wyoming..___..__...------------------ 308 744 1, 231 537 643 
Utah. 487 571 703 839 1,223 
Colorado. .___.-_-.---------_--.---_-_- 741 1, 015 1,171 1, 517 1, 724 
New Mexico......--.----------------- 403 522 563 570 708 

North Central: - 
NorthDakota_._..-----.---.----------- 550 482 662 916 1, 067 
South Dakota__..--------------------- 648 618 691 909 1, 338 

Minnesota.___-_.--.------------------- 5, 867 5, 290 5, 658 7, 120 9, 327 
Nebraska__...-.----.------------------ 2,010 2, 561 2, 578 2, 716 3, 340 
Towa. _.__.-----.---------------------- 3, 758 3, 528 4, 633 5, 149 6, 099 
Wisconsin. ----.----------------------- 5, 572 4, 986 5, 074 6, 106 8, 203 
Illinois. ...-------.----_-------------- 16, 177 16, 056 17, 174 416, 635 20, 906 
Indiana__...._._------------_-------_-- 2, 804 2,927 3,086 3, 830 6, 153 
Michigan___.....--_---_------.---_-_- 6, 799 6, 535 7, 337 8, 542 12, 277 
Ohio___.-------..------------ +. 3, 543 3, 586 4,414 5, 054 7, 479 
Kentucky.__.._---..--._--_---_---___- 1, 051 1, 067 1,172 1, 158 1, 586 
Tennessee -..--.----.--------------_--- 1, 095 1, 168 1, 331 1, 559 2,018 

South Central: 
Missouri._..-..---.----------------____ 4, 814 4, 900 5, 364 6, 362 7,072 
Kansas__..---------------------------- 1, 5389 1,615 2, 115 2, 282 2, 881 
Texas___-----__-_.---------.---------~-. 18, 595 23, 551 19, 724 10, 686 8, 035 
Oklahoma.__.___---.------------------ 666 662 676 » 701 1, 084 
Arkansas.__.--.--.--.----------------- 1, 092 1,152 1, 134 1, 363 1, 733 
Louisiana..__-__.....--.--------------- 4, 408 4, 961 3, 825 2, 762 3, 274 

Mississippi_----.._--.--------------..--- 581 627 631 777 912 
Alabama-...---.------.---_----------- 1, 286 1,375 1, 255 1, 473 1, 937 

New England: 
Maine...--------------------_----.-- 1, 062 1, 012 1,149 1, 440 2, 266 
New Hampshbire-____.-..---..---.----.- 938 820 879 1, 001 1, 387 
Vermont... ------------..------------ 523 575 626 699 816 
Massachusetts._..---------..---------- 10, 190 10, 460 11, 640 12, 865 19, 290 
Rhode Island__--.-.-_.--------.-----_- 2,377 2, 440 3, 049 3, 097 3, 389 
Connecticut._.__.---------.----------- 5, 452 5, 789 6, 210 6, 784 8, 635 

Middle Atlantic: 
New York--..._--..---.--------...-..- 29, 458 27,770 29, 954 33, 376 38, 888 
New Jersey-_--.------------------------ 19, 017 25, 535 25, 964 22, 201 26, 011 
Pennsylvania__-...-.--..--.-.-------_- 10, 225 12, 925 12, 618 14, 781 19, 916 
Delaware...-....--------------.------- 650 803 512 570 783 
Maryland-_._._._.-.--.-------------.--- 3, 795 4, 026 4, 976 ' §,271 7, 551 
District of Columbia. -.-...-..----_--_- 1, 907 1, 786 1, 863 2, 039 2, 733 

South Atlantic: 
Virginia_.......-_----.------_--------- 2, 966 3, 535 2, 612 3, 146 4, 539 
West Virginia__-....--_--__--_---_.--_- 391 314 338 374 475 
North Carolina_.._...-.--.------___-_- 1, 227 1, 252 1, 584 2,177 2, 552 
South Carolina_....------------------- 824 924 917 1, 144 1, 427 
Georgia__._...._.-..---.--------------- 900 959 1, 298 1, 564 1, 956 
Florida.._....---_..-.---.------------- 2, 639 2, 405 2, 658 3, 271 3, 760 

Total... ---- ee 207, 712 § 223, 872 5 231, 625 4 239, 550 298, 014 

eee ED 

1 Includes Diesel fuel oil. 
2 Figures for 1948 not yet available. . . 
3 States are grouped according to petroleum-marketing territories rather than to conventional geographic 

regions. 
4 Revised figure. 
5 These totals involve some duplication owing to rehandling of fuel oil initially sold to the Government 

The remaining refinery districts do not produce large amounts of 
distillate fuel oil. The quantities reported for the Rocky Mountain 
area and Texas Inland continue to show big gains (24 percent) in 
1948, while the Appalachian district also increased (3 percent) in 1948. 

Light crude petroleum used as fuel by pipe lines is reported as 
‘“‘transfers’”’ to the distillate fuel oils; the quantities involved were 

° e ¢ 39 

3,543,000 barrels in 1948 and 3,263,000 in 1947. Such ‘‘transfers
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supply a little less than 1 percent of the total demand for all light fuel 
oils. The larger shares of these items were credited to Texas Inland 
(1,217,000 barrels) and the Oklahoma-Kansas-Missouri (660,000 
barrels) refinery district. No transfers were reported for Hast Coast 
and Appalachian areas. 

| Imports of distillate fuel oils into continental United States con- 
tinues to decline, as the quantity reported for 1948 was 2,546,000 
barrels, a reduction of about 39 percent from the 1947 total of 4,175,000 

: barrels. Less than 1 percent of total demand for light fuel oils is 
made up of supplies received from foreign countries. The largest 
share of the imported distillate fuel oil came from Curacao in the 
West Indies; however, several other countries, such as Venezuela, 
Mexico, and Bahrein, were credited with smaller amounts. | 

Stocks of distillate fuel oils in 1948 increased over the record volume 
of 59,620,000 barrels in 1946 by 27 percent and exceeded the year- 
end total in 1947 by about 49 percent to a new high of 75,953,000 
barrels at the end of 1948. The light fuel oil in storage at the close 
of 1948 was equivalent to about a 56-day supply at the subsequent 
January rate of total demand; this compares with a 38-day quantity 
available at the end of 1947. 

Both refinery and bulk-terminal stocks of light fuel oils showed out- 
standing increases in 1948. Quantities reported as stored at refineries | 
rose from 32,413,000 barrels at the end of 1947 to 46,924,000 for 1948— 
a 45-percent gain compared with a 16-percent shrinkage of the same 
stock in 1947. Distillate inventories at bulk terminals—29,029,000 
barrels at the close of 1948—were 56 percent over the 1947 quantity 
(18,668,000 barrels), and this gain contrasts with a loss of 11 percent 
in 1947. 

All refiniery districts reported higher distillate-fuel-oil stocks at | 
the end of 1948 compared with 1947. Light-fuel-oil inventories more 
than doubled in the Rocky Mountain and Arkansas-Louisiana Inland- 
Mississippi districts, which comprise about 3 percent of the total 
stock held. Supplies in the important east coast area rose from 27 | 
percent of the national total in 1947 to a 30-percent share in 1948. 
The quantity at the end of 1948 (23,158,000 barrels) was 71 percent 
above the 1947 total (13,540,000 barrels). About 18 percent of the 
light-fuel-oil stocks are found in the Texas Gulf Coast area, where 
the total rose from 7,782,000 barrels in 1947 to 13,636,000 at the 
close of 1948. 

The California refinery area reports a large inventory of distillate 
fuel oil (a little less than one-fifth of the national total), and the 
volume of 13,849,000 barrels in December 1948 was only 0.5 percent 
over the 13,785,000 barrels held at the close of 1947. The quantity 
of light fuel oil stored in the Indiana—Illinois-Kentucky refinery 
district increased 56 percent in 1948—11,395,000 barrels—over 1947 
stocks of 7,297,000 barrels. The 1948 item represents a 15-percent 
share of the national inventory. Quantities of distillates stocks 
reported from Louisiana Gulf Coast region are relatively less impor- 
tant; however, they expanded from 2,803,000 barrels in 1947 to 
4,159,000 in 1948, an increase of 48 percent. About 7 percent of the 
distillate stocks are carried in the Oklahoma-Kansas-Missouri group 
of States, and the total reported rose from 3,151,000 barrels in 1947
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to 5,279,000 in 1948. Only small quantities of distillate-grade fuel oils are reported as held in the Appalachian and Texas Inland refin ery districts; nevertheless, the year-end stocks all gained in 1948 over 1947. Tanker shipments of distillate fuel oil from California to the east coast increased from 161,000 barrels in 1947 to 1,177,000 in 1948, The 1948 quantity was all moved during the January-June period | and was intended to relieve an east coast shortage in distillate-fuel-oil supplies, which had resulted from a prolonged cold spell in January of that year. Rail and truck movements of distillate fuel oil from the Pacific coast marketing area (California, Oregon, Washington, Arizona, and Nevada) to other Western States totaled 1,131,000 barrels in 1947 and 1,250,000 in 1948. The California area in return ~ also received some light fuel oil from other States—333,000 barrels in 1948 compared with 309,000 in 1947. 
There is an important movement of distillate fuel oil by barge and tanker from the Gulf coast area to terminals on the Atlantic coast, and the volume increased from 80,533,000 barrels (67,286,000 barrels from Texas and 13,247,000 from Louisiana) in 1947 to 102,- 609,000 (83,190,000 barrels from Texas and 19,419,000 from Louisiana) in 1948, according to the Oil and Gas Division, United States Depart- ment of the Interior. There is also a minor barge movement of distillate fuel oil from the Gulf coast up the Mississippi River to consuming areas in district 2. The total of 4,444,000 barrels for 1948 was slightly under the 1947 figure of 4,698,000 barrels. Most — of this light fuel oil is credited to Louisiana, although small quantities also originate in Texas, Arkansas, and Mississippi. | Tanker rates were uncontrolled during the early months of 1948, and the freight on No. 2 distillate fuel oil brought from the Gulf coast to North Atlantic ports—not east of New York—rose from a fixed charge of 38 cents a barrel prevailing until the final few days of 1947. to $1.138 on January 2, 1948. This unusually high rate was reached again on February 8, but thereafter declined steadily to the year low of 28.6 cents a barrel on August 20 and a year-end rate of 34.0 cents on December 24. The average freight cost on No. 2 light fuel oil in the Gulf coast-east coast run was 50 cents a barrel for 1948, . The upward trend in distillate fuel-oil prices, evident since the close of price control, leveled off somewhat during 1948. The price of 9.28 cents a gallon for No. 2 Straw fuel oil at refineries in Oklahoma increased to 11.08 cents by March 1948. The average quotation then started to decline over the summer and fall months to 8.87 cents a gallon in December 1948. The average for 1948 was 9.67 ceUts per gailon compared with a 6.74-cent average for 1947. A price of 8.34 cents a gallon for No. 2 fuel oil at New York Harbor, effective Decem- ber 1947, rose to a high in March 1948, when the average quotation | was 10.15 cents per gallon. The price dropped to 9.75 cents per gallon in April and remained at about that level until December. The 1948 average price was 9.71 cents per gallon. Diesel oil at shore plants around New York Harbor, selling at 8.63 cents a gallon average in December 1947, was marked upward to 9.73 cents in J anuary 1948, and this value held fairly steady for the balance of 1948. The average price for Diesel oil at shore plants for 1948 was 9.77 cents per gallon. Ships loading Diesel oil for bunkers in New York Harbor paid an average price of $3.02 a barrel in 1947, and subsequent advances —



Monthly average prices of distillate fuel oil and Diesel fuel in the United States, 1947-48 

[Platt’s Oil Price Handbook] 

re 

Year and grade January | February; March | April | -May June July | August Septem- October Novem- Decem- forvose 

1947 , by 

No. 2 Straw fuel oil at refineries, Okla- | Ee 

homa.__.......-..._..cents per gallon__ 5.02 5.11 5. 89 6. 25 6. 32 6. 41 6. 76 7.18 7.30 7.43 7. 89 9. 28 6.74 9 

No. 2 fuel oil at New York Harbor-do-_-_-- 6. 29 6. 00 6. 31 6. 80 6. 82 7. 06 7.19 7. 20 7. 20 7. 22 7.77 8. 34 7.02 © 

Diesel oil, shore plants, New York Har- we 

bor...-...._.....-..-. cents per gallon. - 6. 60 6. 60 6. 78 7. 15 7. 15 7.18 7.31 7. 40 7. 40 7.43 8. 09 8. 63 7.31 fy 

Diesel oil for ships: on 
New York.....---dollars per barrel_- 2. 73 2.73 2. 81 2. 97 2. 98 2. 98 2. 98 3.02 3.07 3.07 3. 34 3. 54 3. 02 

Gulf Coast....-..--..--..--..-.do0__-- 2.31 2. 30 2.39 2. 46 2. 46 2. 48 2. 58 2. 69 2.72 2. 72 2. 96 3. 20 2. 60 

California_._...._-_--._._------.--d0_--- 2. 22 2.31 2.41 2. 60 2. 60 2. 60 2. 75 2. 75 2. 75 2. 75 2.77 2.75 2. 61 > 

1948 Z 

No. 2 Straw fuel oil at refineries, Okla- ; hy 

homa.....------------cents per gallon__ 10. 58 10. 68 11.08 9. 86 9. 50 9. 50 9. 50 9. 23 9. 18 9. 13 9.11 8. 87 9.67 fe 
No. 2 fuel oil at New York Harbor-do-.-- 9. 47. 9. 68 10. 15 9. 75 9. 75 9. 75 9. 75 9. 75 9. 75 9. 75 9. 71 9. 24 971 
Diesel oil, shore plants, New York Har- bd 

bor-...--.--.--------.-cents per gallon-- 9. 73 9. 75 9. 75 9. 75 9. 75 9. 75 9. 75 9. 85 9. 85 9. 85 9. 85 9. 65 9.77 O 

Diesel oil for ships: tt 

New York......--dollars per barrel__ 3. 94 4,01 4,01 4,01 4,01 4,01 4.01 4,01 4.01 4,01 4,02 4. 02 4.01 wB& 

Gulf Coast......-...--...------d0-~-- 3. 66 3. 72 3.72 3. 72 3.77 3. 83 3. 83 3.83 3. 83 3. 83 3. 81 3.77 3.77 

California._........-_..-.---.-.d0__.- 3. 18 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3. 28 3. 35 3. 20 
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resulted in a 1948 year-end quotation of $4.02 a barrel. Ships loading 
Diesel fuel at Gulf ports paid $3.20 a barrel in December 1947. The 
price increased to $3.66 in January 1948 and reached a high of $3.83 a 
barrel in June—October 1948. The year-end price in December 1948 
was $3.77 a barrel. Quotations for Diesel fuel for ships likewise 
advanced at the California ports from $2.75 a barrel in December 
1947 to $3.35 in December 1948. 

Representative retail prices for light fuel oils in 1948 followed the 
trend noted in wholesale quotations. Records of retail fuel price for 
a number of cities, as published monthly by the Bureau of Labor 
Statistics, United States Department of Labor, list a quotation of 
13.90 cents a gallon for No. 2 distillate fuel in New York for January 
and February; however, subsequent decreases in monthly quotations 

. lowered the price to 12.49 cents a gallon in June 1948. There was 
slight increase in the summer months to 13.04 cents a gallon in Sep- 
tember 1948, and then a drop to 12.71 cents in December 1948. A 
retail posting in Chicago for No. 2 distillate—13.36 cents a gallon— 
dating from January 1948 held until May 1948, when there was an 
advance to 13.57 cents. This quotation held for the balance of the 
year. 

RESIDUAL FUEL OIL 

The production of residual fuel oil increased in 1948 and was more | 
than adequate to satisfy a lower domestic and export demand; as a 
result, there was a large surplus to add to inventory. The indicated 
domestic demand for heavy fuel oils in 1948 (500,759,000 barrels) . 
was 3 percent below 1947 requirements of 518,510,000 barrels, while 
exports increased slightly from 10,623,000 barrels in 1947 to 12,539,000 
in 1948, an 18-percent gain. 

The drop in demand for residual fuel oils in 1948 was not evident 
throughout the year, as the total for the first and second quarters was 

| above the corresponding periods of 1947. However, the relative 
shrinkage in quarterly requirements in 1948 increased as the year 
advanced. The indicated domestic demand for heavy fuel oils in the 
first quarter of 1948 (142,226,000 barrels) was 3 percent above the 
comparable 1947 total (137,459,000 barrels). The 1948 second-quar- 
ter total of 121,637,000 barrels was 1 percent over the comparable 
120,385,000-barrel demand in 1947. However, in the third quarter 
of 1948, requirements for residual grades (111,681,000 barrels) were 
8 percent below the demand in the same 3 months of 1947 (120,954,000 
barrels). In the final period, when the need for heavy heating oils is 
a factor, total deliveries of 125,215,000 barrels in 1948 were 10 percent 
below the 1947 comparable item of 139,712,000 barrels. A declining 
market for residual fuel oil was still evident in the opening quarter of 
1949, when the indicated demand of 135,352,000 barrels was 5 percent 
under the corresponding 1948 requirements of 142,226,000 barrels.



Salient statistics of residual fuel oil in the United States, 1947-48, by months and districts 

@ [Thousands of barrels} 
o 

Ww 

i Transfers ! 

: . Or Domestic Stocks, end of cn _ Production Yield (percent) East of Cali- Imports Exports demand period 

[ Month and district fornia California ty 
fy | || 

2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 1947 1948 2 a 
a ne | ns | Sree | re een | eens | Hanmer | een eerar ree fee | ae | et | |e |e | | me | | co 

By months: 
January..-..-...------.-----..---_..-_| 36, 390 | 39, 606 24.7 23.6 383 435 | 1,493] 1,704 | 5,390 | 5,093 901 440 | 48,299 | 48,853 | 41,550 | 44, 636 
February--..----_----.-.---..-----.--| 34,390 | 37, 542 25. 4 23.6 405 386 | 1,455 1, 401 5,003 | 5,454 1, 015 698 | 48,308 | 45, 565 | 38,480 | 438, 156 x 
March.___-_...-------------------~---| 37,876 | 40, 523 25.1 24.3 405 407 1,887 | 1,227 | 5,383 | 5, 205 776 765 | 45,852 | 47,808 | 37,403 | 41,945 
April... --____| 34, 488 | 39, 104 24. 5 23.9 416 379 | 1,988; 1,315 | 5,462 | 4,686; 1,112] 1,297 | 42,140 | 42,831 | 36,455 | 43,301 B 
May-..---------------.----.-------_.-] 37,328 | 40,732 24. 5 23. 4 402 382 | 1,952) 1,387 | 4,805 | 3, 734 893 929 | 40,057 | 39,819 | 39,992 | 48, 788 
June._...---_-----.-------.---.-------| 36,977 | 38, 387 24. 2 22.8 346 398 2, 425 1,474 | 3,004 | 3,574 1, 041 1,169 | 38,188 | 38, 987 | 43, 515 52,465 © 
July_._----------------------_--_-__-| 38, 550 | 39,177 23.9 22. 6 421 371 | 2,340 | 1,829} 4,030 | 4,123 844 | 1,279 | 40,412 | 38, 255 | 47,600 | 58, 431 
August...-_._..------..----.._.--____| 38, 592 | 38, 673 23.5 |, 22.1 396 435 | 2,369} 1,963] 3,186} 4,453 945 | 1,459 | 39,864 | 38,400 | 51,334 | 64,096 ‘VU 
September-__..._-.........--.....-.-_-] 37,098 | 34, 493 23. 4 21.6 403 375 1, 934 962 | 3,516 | 4,332} 1,029] 1,227 | 40,678 | 35,026 | 52,578 | 68,005 cI 
October. ..----------------.-------.| 39, 066 | 39, 313 23.7 22. 6 430 351 1,452 | 1,723 | 3,879 | 38,106 908 | 1,328 | 43,995 | 38,807 | 52,502 | 72,363 le 
November._......----..----------.-.-]| 37, 344 | 38, 315 23.6 22. 5 442 314 | 1,248; 1,938 | 4,996 | 4,112 545 901 | 43, 5382 | 39,108 | 52,455 | 77,033 a 
December. -..-.-._.---------.------_.-] 39, 746 | 40, 276 23.9 22. 6 479 331 | 1,620 | 2,360] 5,590] 5,289! 614] 1,047 | 52,185 | 47,300 | 47,091 | 76,942 mH 

Total__....---.._---.-----.-_.--.-..|447, 795 |466, 141 24.2 23.0 | 4,928 | 4,564 | 22,163 | 19, 283 | 54,244 | 53,161 | 10,623 | 12,539 |518, 510 |500, 759 | 47,091 | 76,942 a 

By districts: . | S 
East Coast. ......--.-.-.--------..---| 86, 769 | 84, 111 29. 2 26.5 |_---.-.-|---.----|_-----_-]_--- oe. 7,302 | 11,917 
Appalachian__.-__--------------------] 10,250 | 9,652] 17.0] 16.7 |-_.-___-|--_-___-|---_--o | | 690 713 ='U 
Indiana, Illinois, Kentucky, etc___-__| 57,259 | 57, 521 19.0 17.3 822 528 |_----___|_--_ 5, 072 5, 465 a 
Oklahoma, Kansas, Missouri, ete.....| 25, 246 | 27, 667 16.5 16.7 402 362 j.-----._|.--_-_-_ 1, 729 2, 956 S 
Texas Inland___.._..-..--.-......__.-| 21,064 | 22, 203 24.9 24.7 1,198 | 1,482 |_-----__]_--_____ 785 1, 250 
Texas Gulf Coast__.........-_____..___| 88, 592 | 95, 385 20.3 18.7 378 290 {_------_|---_---- ©) (3) (3) (8) (3) (8) 7,412 | 11,791 q 
Louisiana Gulf Coast..-.---_-.-------] 24,324 | 27,700 | 17.4] 17.5] 865| 839 |---| 1,918] 3,816 (2 
Arkansas, Louisiana Inland, Missis- TH 
sippi__..._--.-.--..--___--_.-____--_] 5,410 | 6, 764 21.8 22. 7 566 550 |__.--__]_---____- 174 328 

Rocky Mountain. ...--_.------.---.--| 18, 710 | 14, 362 26. 2 24.1 697 563 |-------_[---.__-_ 742 1, 110 
California._........--..__.-.._.-._.-.|115, 171 |120, 686 38. 2 38.9 |_-..--._]_.--___.] 22, 163 | 19, 283 21,267 | 37, 596 

Total__.--.---.-.------.------------|447, 795 |466, 141 24. 2 23.0 | 4,928 | 4,564 | 22,163 | 19, 283 | 54,244 | 53,161 | 10,623 | 12,539 |518, 510 (500, 759 | 47, 091 76, 942 

1 Represents quantities used on leases and for general industrial purposes. " a" 
2 Subject to revision. a 
3 Figures not available. oO
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FIGURE 11.—Sales of residual fuel oil in the United States, 1941-47, by uses. 

Sales of heavy fuel oil by principal uses in 1948, as reported in the 
. annual survey conducted by the Bureau of Mines, have not been re- 

leased; however, estimates of the several requirements, based on 
| available monthly figures and other information, have been made and 

are as follows: Railroads, 89,700,000 barrels; bunkering of vessels, 
— 96,000,000 barrels (of which amount 54,813,000 barrels were loaded 

at continental ports of the United States on ships engaged in foreign 
: trade, according to the Bureau of the Census, United States Depart- 

ment of Commerce); and gas and electric power plants, 56,812,000 
| barrels. 

Figure 11 showing sales of residual oil represents the fluctuating 
annual demand for residual fuel oils by principal uses in recent years. 
All heavy fuel oils, including Navy grade and crude petroleum used 
as fuel, are included. | 

A gradual decline in exports of residual fuel oil, evident in 1944-1946, 
was not repeated in 1947 and 1948. In 1948 the foreign shipments 
(12,539,000 barrels) were 18 percent above the 1947 total (10,623,000 
barrels). 

The exports of residual fuel oil to European countries reported by the 
Bureau of the Census, United States Department of Commerce, 
dropped sharply from 2,044,000 barrels in 1947 to 896,000 in 1948, 
showing Denmark and Sweden importing the larger shares. Exports 
of heavy fuel oils to Canada increased from 2,407,000 barrels in 1947 
to 3,767,000 in 1948. Cuba and Mexico continued to import large 
quantities of residual fuel oil in 1948. Various countries received 
the following quantities of American heavy fuel oil in 1948: Canal 
Zone, 874,000 barrels; Chile, 109,000 barrels; Guatemala, 584,000 
barrels; and Philippine Republic, 142,000 barrels.
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Sales of residual fuel oil! in the United States, 1943-47, by uses ” 

{Thousands of barrels} 

| Use 1943 1944 1945 1946 1947 

Railroads.__.__..-...----.----------------- 116, 278 114, 535 112, 297 100, 305 97, 500 

Ships’ bunkers (including tankers) ----_--- 62, 196 92, 069 100, 365 88,185 | = 101, 900 

Gas and electric power plants- ---.--..---- 30, 858 34, 476 34, 532 50, 921 60, 964 
Smelters, mines, and manufacturing 

industries........---------..--.----.---~-- 84, 219 86, 664 91, 176 3 99, 011 115, 108 

Heating oils. ...--.-----------~------------ 42, 670 40, 474 43,874 49, 734 56, 402 

U.S. Navy, Army, and Coast Guard. ---- 92, 713 101, 347 97, 485 35, 822 19, 147 

Oil-company fuel___._-------_-------.----.- 47,123 55, 363 57, 336 58, 054 62, 649 

Miscellaneous uses.__....--.--------------- 6, 420 4, 484 5, 200 5, 028 6, 859 

Total United States_......---------. 482, 477 529, 412 542, 265 3 487, 060 520, 529 
Exports and shipments to noncontiguous 

erritories.....--------------------------|_ 14,894 12, 536 11, 669 9, 188 10, 623 

Total_....------------------.------- 497, 371 541, 948 553, 934 3 496,248 | 531,152 

en 
1 Includes Navy grade and crude oil burned as fuel. 
2. Figures for 1948 not yet available. 
3 Revised figure. 

The volume of crude run through refineries in 1948 increased about 
10 percent compared with 1947; however, the yield of residual fuel 
oils was cut from 24.2 percent in 1947 to 23.0 percent in 1948 to make 

~ more of the distillate grades. The output of residuals increased 4 
percent from 447,795,000 barrels in 1947 to 466,141,000 in 1948. All | 

refinery districts except the East Coast and Appalachian reported 
increases in production. About 18 percent of the heavy fuel oil made 
in the country is credited ot the East Coast States, and the quantity 

- dropped 3 percent from 86,769,000 barrels in 1947 to 84,111,000 in 
1948. The crude petroleum processed in the area was up slightly in 
1948 compared with 1947; however, the yield for residual fuel oils — 
was only 26.5 percent in 1948 against 29.2 percent in 1947, and hence 
production was lower. Runs of foreign crude (usually of high residual 
fuel-oil content) decreased in volume in 1948, an added factor in the 
lower yield reported. 

The Texas Gulf Coast region is an important source of residual fuel 
oils, and the production (about a fifth of the national total) increased 
from 88,592,000 barrels in 1947 to 95,385,000 in 1948. Increased | 

runs (17 percent over 1947) in this district were sufficient to counter- 

act a lower yield (18.7 percent in 1948 compared with 20.3 percent in 

| 1947), hence the gain in the output of heavy fuel oils. The Canfornia 
district produced more residual fuel oil than any other area, or 26 per- 

~ gent of the national production. The quantity increased 5 percent 
from 115,171,000 barrels in 1947 to 120,686,000, owing both to a 2- 

percent gain in crude runs and a slightly increased yield—38.9 percent 
in 1948 compared with 38.2 percent in 1947. 

The Indiana-Illinois-Kentucky refinery district is also the source 
of an important quantity of heavy fuel oil; however, the total increase 
was less than 0.5 percent, or from 57,259,000 barrels in 1947 to 

57,521,000 in 1948. The gain was due to a 10-percent increase in 

crude runs, as the yield dropped from 19.0 percent in 1947 to 17.3 
percent in 1948. A higher yield and an increase in crude runs in the 
Oklahoma-Kansas-Missouri group of States resulted in a greater 

production of residual—from 25,246,000 barrels in 1947 to 27,667,000 
in 1948. Similar operating conditions also prevailed in the Louisiana
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Sales of residual fuel oil! in the United States, 1943-47, by States 2 

[Thousands of barrels] 
SS Sahih res Ve eSpereresesp 

Region ? and State 1943 1944 1945 1946 1947 

Pacific Coast: 
Washington__._---.-_.----_-.-_-___- 12,991 | - 12, 896 18, 615 12, 856 14,149 
Oregon ..-.._-.-_-- 15, 958 15, 638 17, 205 14, 662 15, 482 
California_....-_-._--___------ 118, 848 116,127 | 129,514 92, 039 90, 916 
Arizona. ._._--. 2 4,117 2, 905 2, 706 2, 618 3, 491 
Nevada_.._.--------- 6, 940 7, 507 6, 626 5, 823 5, 957 

Rocky Mountain: 
Idaho... 2-22-22 603 580 557 490 460 Montana. _______.-.------------.------ 3, 804 5,460 | «6, 253 6, 274 5, 444 Wyoming_..______..-.---_--------_--- 2, 572 5, 327 4,710 4, 365 3, 741 
Utah. 887 1, 202 1, 396 1,324 1, 486 
Colorado. .-_..----------- 1, 404 1, 489 1, 262 1, 237 1, 218 New Mexico____-_-----_--_--_-- 595 755 1, 184 1,112 840 North Central: 
North Dakota_.__.---_.-----__--_____ 93 104 623 572 414 
South Dakota__.-..--.-.__---- 212 226 241 306 257 Minnesota_-___....-.-.-...---------___ 1, 170 1, 219 1, 106 1, 089 1, 022 
Nebraska._..-.--------_------- 648 556 581 491 378 
Towa... ..---.--._--.----_---_ 986 913 882 1, 029 777 
Wisconsin... _._-.----------- 1, 667 1, 806 1, 671 1, 610 1, 358 
Illinois... 22-2. 14, 694 15, 540 15, 092 15, 180 17, 047 
Indiana--...---.------ 9, 220 11, 776 12, 118 11,825 | 12, 386 

Michigan.......2.-...-_-_---_- 7, 257 6, 506 6, 482 5, 760 7, 046 
Ohio. -..--.2--- 10, 024 10, 897 11, 584 413, 651 16, 534 
Kentucky... 22 1, 222 1, 022 926 1, 005 824 
‘Tennessee.--_..-- 1, 082 1, 580 1, 550 813 1,015 

South Central: 
Missouri.--..-----------.-------------- 6, 730 6, 030 5, 971 5, 164 6, 920 
Kansas..-.---.------ 2 11, 099 10, 754 10, 584 9, 948 11, 224 
Texas... _.--..--2.-- 75, 625 79, 495 81, 758 66, 466 66, 789 
Oklahoma... .---.---_---- 9, 711 8, 787 8, 314 8, 157 8, 276 
Arkansas... 3, 229 3, 110 2, 321 2, 331 2, 253 
Louisiana... _-.--..------- 12, 788 14, 003 13, 416 13, 052 14, 835 
Mississippi--..--.--.-.--....----______ 465 618 505 294 343 
Alabama. -....-.---.- 2, 466 2, 468 3,131 3, 180 3, 294 

New England: 
Maine. ._....--..----------_-----_---- 1, 754 2, 061 1, 718 2, 258 2, 809 
New Hampshire...-...-._-.-__________ 433 701 536 768 959 
Vermont... ..------- 110 107 142 203 262 

Massachusetts.....-.-....-..---______ 12, 548 16, 595 14, 513 14, 711 16, 976 
Rhode Island____--.------- 3, 168 4, 008 4,168 5, 576 7, 088 
Connecticut__._..-..-------_--.---_ 4,114 4,347 4, 934 7,117 8, 838 

Middle Atlantic: 
New York-.-_..---..--_---.-------_-___ 27, 207 25, 635 27,105 30, 380 32, 907 . 
New Jersey__..---.--.---------_.___-__, 36, 111 56, 143 49, 272 42, 814 46, 167 
Pennsylvania___.....-..-.-------- 24, 515 32, 529 35, 210 35, 097 35, 794 
Delaware_.._._-.------.--_- ee 1, 334 879 1,173 1, 044 1, 139 
Maryland_____._____------ 10, 854 12, 287 12, 889 14, 604 17, 119 
District of Columbia_-_.--..----____.. 952 759 866 1, 073 935 

South Atlantic: 
Virginia__-._--....----- ee 4, 584 6, 643 5, 943 6, 402 11, 298 ‘ West Virginia_......---__--_--- I, 244 980 888 482 828 
North Carolina__-..----_--._-_-______ 500 384 504 643 433 
South Carolina___.--..-...---_-_____ 670 1, 029 790 2,112 2, 349 
Georgia. .._-------------_--- 2, 502 2, 807 2, 821 3, 018 2, 933 
Florida__---..-..-.------- 10, 770 14, 222 14, 959 14, 085 15, 519 

Total__-------- | 482, 477 5 $29, 412 5 642, 265 4 487, 060 520, 529 
———— 

1 Includes some crude oil burned as fuel. 
2 Figures for 1948 not yet available. 
3 States are grouped according to petroleum-marketing territories rather than to conventional geographic 

regions. 
4 Revised figure. ; 
5 These totals involve some duplication owing to rehandling of fuel oil initially sold to the Government. 

Gulf Coast district, where heavy fuel oil realized rose from 24,324,000 
barrels in 1947 to 27,790,000 in 1948. Crude petroleum processed 
in the Texas Inland district gained (5 percent over 1947) ; however, 
as the yield for residual grades of fuel oil dropped from 24.9 percent 
In 1947 to 24.7 percent in 1948, the output was only 22,203,000 barrels 
in 1948 compared with 21,064,000 barrels in 1947. The remaining 
refinery districts—Appalachian, Arkansas-Louisiana Inland, and the
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Rocky Mountain—do not produce large quantities of heavy fuel oils; 
the Appalachian area was the only one of this group to report a 
decline in 1948. 

Considerable quantities of heavy crude petroleum are used directly 
as fuel on leases and for general industrial purposes. Such crude oils 
are credited to the fuel-oil account as ‘‘transfers” and totaled 23,847,- 
000 barrels in 1948—12 percent under the 1947 item of 27,091,000 
barrels. This crude used as fuel represented about 5 percent of the 
total supply of heavy fuel oil in 1948 and approximately 6 percent 
in 1947. The larger share of the transfers is reported from the 
California refinery district—19,283,000 barrels in 1948 compared 
with 22,163,000 in 1947. Quantities in the other refinery areas 

declined from 4,928,000 barrels in 1947 to 4,564,000 in 1948. No 
transfers of this kind are made in the east coast and Appalachian 
districts. 

Imports of residual fuel for consumption in continental United 
States declined 2 percent in 1948 or from 53,161,000 barrels compared 
with 54,244,000 in 1947. Heavy fuel oil received from foreign sources 
made up 11 percent of the total supply in 1948, compared with 10 
percent in 1947. Virtually all of the residual fuel oil received from 
abroad in 1948 came from Curacao, Netherlands West Indies, while 
relatively smaller amounts were credited to a number of other coun- 
tries, including Canada, Mexico, Venezuela, Trinidad, Saudi Arabia, 
and Bahrein. | 

A lower domestic demand, although coupled with lower imports 
and expanded exports, together with the mild winter in the New 
England, Middle Atlantic, and South Atlantic areas, were factors 
that resulted in a greatly improved residual fuel-oil stock situation 
in 1948 compared with 1947, even though the percentage yield was 

- wnfavorable. The volume of year-end stocks of heavy fuel oils 
expanded from 47,091,000 barrels in 1947 to 76,942,000 in 1948—a 

63-percent gain in contrast to a slight decrease in similar inventories 
in 1947. Quantities reported at refineries jumped from 38,807,000 
barrels at the close of 1947 to 64,664,000 in 1948—a 67-percent gain— 
while those held at bulk terminals were up 48 percent from 8,284,000 
barrels in 1947 to 12,278,000 in December 1948. 

During 1947, 3,000,000 barrels of heavy fuel oil were withdrawn 
from storage to meet the demand, while in 1948 the supply situation 

- was more favorable, as there was an addition to inventory of 29,851,000 
barrels. Residual grades of fuel oil held at refineries and bulk termi- 
nals at the end of 1948 were adequate for 50 days of supply at the 

subsequent January rate of indicated demand, and this volume com- 

pares with a 30-day supply at the close of 1947. | 
Nearly half of the residual fuel-oil stocks are carried in the California 

refinery district, and the quantity reported increased 77 percent from 

21,267,000 barrels in 1947 to 37,596,000 in December 1948. Impor- 

tant inventories of heavy fuel oil are also held in the Hast Coast and 

Texas Gulf Coast areas, or about 15 percent of the Nation’s total in 

each area. The East Coast quantity expanded 63 percent from 

7,302,000 barrels in 1947 to 11,917,000 in December 1948, while in 

the Texas Gulf Coast supply area, the year-end totals were 7,412,000 
barrels in 1947 and 11,791,000 in 1948. Heavy fuel-oil inventories in 

the Indiana-Illinois-Kentucky group of States rose from 5,072,000
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barrels (11 percent of the national total in 1947) to 5,465,000—7 per- 
cent of all stocks in 1948. The heavy fuel oil stored in the remaining 
refinery districts is not relatively important and represented only 15 
percent of the total stock in 1948. Inventories in all of these areas— 
Appalachian, Oklahoma-Kansas-Missouri, Texas Inland, Louisiana 
Gulf Coast, Arkansas—Louisiana Inland, and Rocky Mountain—were 
higher at the end of 1948 compared with 1947. 

Very little residual fuel oil is being shipped from the West Coast 
area to other parts of the country. Tanker movements of this heavy 
grade to the east coast totaled 97,000 barrels in 1948 compared with 
1,000 in 1947, while rail and truck shipments to other Western States 
increased from 85,000 barrels in 1947 to 243,000 in 1948. Other 
Western States shipped 592,000 barrels of heavy fuel oil to the Cali- 
fornia marketing area (California, Oregon, Washington, Arizona, and 
Nevada) in 1947 and 511,000 in 1948. 

The tanker and barge movement of residual fuel oil from the Gulf 
area to the Atlantic coast increased from 61,189,000 barrels in 1947 to 
68,662,000 in 1948, according to published records compiled by the 
Oil and Gas Division, United States Department of the Interior. The 
largest share of these shipments were credited to Texas—51,728,000 — 
barrels in 1947 and 55,325,000 in 1948—while smaller quantities came 
from Louisiana—9,461,000 barrels in 1947 and 12,907,000 in 1948. 
Alabama, shipped 430,000 barrels in this eastward movement in 1948. 
Some residual fuel oil is shipped by barge from the Gulf Coast area to 
distributing points on the Mississippi River and its tributaries in dis- 
trict 2. The annual total in this traffic has fluctuated from 642,000 
barrels in 1946 to 1,021,000 in 1947 and then down to 658,000 barrels 
in 1948. Most of this residual fuel oil came from Louisiana, although 
some of it was credited to Texas, Arkansas, and Mississippi. 

The fixed tanker rate of 43.8 cents a barrel on heavy fuel oil (Bunker 
C) shipped from the Gulf to the east coast, not east of New York, 

7 rose suddenly to $1.096 in the final days of December 1947. In this 
period and in early 1948, the United States Maritime Commission dis- __ 
posed of all its tankers; and, with a shortage of fuel-oil supplies in the 
Kast Coast area, tanker rates went out of control to peak levels of 
$1.315 a barrel on January 2 and February 8. As the seasonal demand 
for heavy fuel oil on the east coast tapered off, the tanker rate dropped 
to 32.9 cents a barrel on August 20. The fourth quarter demand in 
this traffic pushed up the tanker charge to 49.3 cents a barrel Novem- 
ber 12, but it dropped thereafter to 39.5 cents a barrel in late December. 

The price of representative grades of residual fuel oil moved upward 
in the first quarter of 1948. No. 6 was quoted at $2.55 a barrel at 
refineries in Oklahoma in December 1947, and the price rose each 
month during the first quarter of 1948 to $2.87 a barrel in March 1948. 
The price declined during the balance of the year, and the December 
average price was $1.87 a barrel, a 27-percent decrease from the com- 
parable price in December 1947. , 

Market quotations on No. 5 fuel oil at New York Harbor, which 
averaged $3.60 a barrel in January 1948, rose slightly in February and 
March, reached $3.82 a barrel in April, and remained at this level 
until August. ‘The price was shaded several cents a barrel during the 
balance of the year, and in December the quotation stood at $3.39 a 
barrel. The weighted price for 1948 was $3.71 a barrel.



Monthly average prices of residual fuel oil in the United States, 1947-48 

[Platt’s Oil Price Handbook] 

Year and grade January | February| March | April May June July | August Septem- October Novem- Decem- for ase 

1947 a 
No. 6 fuel oil at refineries, Oklahoma td 

dollars per barre]__ 1.36 1. 40 1.62 1. 76 2.08 2. 20 2. 20 2. 20 2. 22 2. 22 2. 25 — 2.65 201 © 
No. 6 fuel] oilat New York Harbor__do___- 2.32 2.39 2. 49 2. 62 2. 66 2.71 2. 71 2.71 2.73 2. 75 3. 05 3.27 270 
Bunker ‘“‘C’’ for ships: bey 

New York. -.._-_-_------...-..d0___- 1. 92 2. 00 2.09 2. 22 2. 23 2. 27. 2. 27 2. 34 2.37 2.37 2. 60 2. 76 2. 29 qa 
Gulf Coast. -_.-..-...---.--__do._.- 1. 64 1. 57 1. 66 1. 85 1. 90 2.10 2.15 2. 24 2. 24 2. 27 2.39 2. 60 2. 04 =< 
California.__......--.........-..d0_..- 1. 25 1. 25 1.32 1.45 1.45 1. 46 1. 72 1.73 1. 73 1.73 1. 74 1.80 1.55 

1948 B 
No. 6 fuel oi] at refineries, Oklahoma " o 

dollars per barrel__ 2. 70 2. 80 2. 87 2. 73 2. 63 2. 63 2. 58 2.38 2.15 2. 02 1.90 1. 87 2. 44 by 
No. 8 fuel oil at New York Harbor._do.__- 3.60 3.72 3. 79 3. 82 3. 82 3. 82 3. 82 3.77 3.74 3. 70 3. 56 3.39 3.71 psy 
Bunker “C”’ for ships: Ke 

New York-_-___----.-__--_-..-.d0____ 3.03 3. 03 3. 03 3.03 3. 03 3. 03 3.03 3.03 3. 03 3. 03 2. 98 2.78 3.00 by 
Gulf Coast___-...-.-_.-..---.._do____ 2. 88 2. 88 2. 88 2. 88 2. 82 2. 93 2. 93 2. 91 2. 67 2. 80 2.77 2.49 2.82 © 

California......-.-_.--..-_-__..do._._ 2.16 2.10 2.10 2. 10 2.10 2.10 2.10 2.10 2.10 2.10 2.13 2.18 2.11 E 
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Bunker ‘“‘C” fuel oil for ships followed the general trend of other 
heavy fuel oils, with a quotation of $3.03 a barrel at New York Harbor 
for January 1948. This price held fairly steady until December 1948, 
when the price dropped to $2.78 a barrel. A price of $2.88 a barrel 
for Bunker “C”’ at Gulf ports, effective January 1948, remained in 
force until May and after several changes reached a low of $2.49 a 
barrel in December 1948 compared with $2.60 in the same period of 
1947. 

Bunker “C”’ for ships loading in the California area was quoted at 
| $2.10 a barrel during the first 10 months of 1948, after which it rose 

to a year-end price of $2.18 a barrel. | 

LUBRICATING OIL 

The refinery production of lubricating oils dropped from 51.8 
million barrels in 1947 to 51.4 million in 1948—a decline of 1 percent 
in 1948 compared with gains of 13 percent in 1947 and 9 percent in 
1946. The principal gain in production in 1948 was 1.1 million barrels 
in the Texas Gulf district, and the largest declines were 0.7 million 
barrels in the California district, 0.5 million in the Appalachian dis- 
trict, and 0.4 million in the Louisiana Gulf district. 

Salient statistics of lubricating oil in the United States, 1947-48, by months and 
districts 

ann rerrr renner nner ere reese a SSSA SSS SS, 

: Domestic Stocks, end 
henson , Yield demand of period 

; barrels) percent) | (thousands of | (thousands of 
Month and district barrels) barrels) 

1947 | 19481 | 1947 |19481| 1947 | 19481 | 1947 | 19481 

By months: 
January .----------------------------| 4,204 | 4,287] 2.9] 2.6] 2,879] 3,056) 7,773 7, 892 
February----------------------------| 3,925 | 4,132] 29] 26] 2684] 3/044] 77531 7/829 
March.._--.--.----------------------| 4,480} 4,404] 3.0] 2:6] 2929] 3/931] s'o15| 7/961 
April__-_,---------------------------| 4,267] 4,308| 3.0] 26] 3,066| 3)096| 7,936] 8" 022 
May..---.---------------------------| 4,608} 4,500] 3.0] 26] 3,104] 2:956| 8.070| 81411 
June__...----------------------------| 4,427] 43065] 2.9] 24] 2873] 3)007| 8,981 | 8° 166 
July___------------------------------| 4,227] 4135] 26] 24] 3,003] 2803] 8'188| 8/350 
August_-----------------------------| 4,400] 4,341] 27] 25] 3:051| 2957] 8.490! 8° 747 
September...._.------.-------------.-| 4,047 | 4,121] 2.6] 2.6] 3,219] 2,843} 8 340 8, 884 
October. ..--.-----------------------| 4,350 | 4,580 | 2.6/ 2.6} 3,487] 3,178] 8 157 9, 306 
November-___--..-------------------| 4,264] 4,175] 2.7| 2.4] 2,911] 3,229] 8 531 9, 512 

8, 62 December_....-------.--------------| 4,566] 4,368| 2.8] 25] 3,325| 2,985 {; 7 91 } 9, 843 

8, 624 Total.-----------------------—--| 51, 765 | 51,416] 2.8] 2.5 | 36,481 | 36,385 {8 070 |} 9, gas 

By districts: OO 
East Coast.---.---------------------| 11,078 | 11,163 | 3.7] 3.5 2,386 | 3,158 
Appalachian_____-.--_-.--------| 5,531} 5,068] 91] 88 559 817 
Indiana, Illinois, Kentucky, ete...--| 5,261 | 5,042/ 1.7] 1.5 886 999 
Oklahoma, Kansas, Missouri, ete..-.| 5,861 | 6,131] 3.81! 3.7 538 835 
Texas Inland___.-._.--___--.-.-.---- 369 383 4 4 76 98 
Texas Gulf Coast__._.--_---_- 15, 009 16, 129 3. 5 3.2 (3) (3) 2, 229 2, 760 

Louisiana Gulf Coast.....-------.---| 2,350 | 1,978] 1.7] 1.2 221 244 
Arkansas, Louisiana Inland, Mis- 

sissippi, ete__--..---_-------.-..._-_| 1,484 | 1,376] 5.9 | 4.5 154 189 
Rocky Mountain-------------2--2-7-] "311 | 300} 16 | 5 91 108 

Mes 1, 484 California. ..--.---..----------------| 4,511 | 3,846] 1.5] 1.2 ("3561 \ 635 

, 8, 624 Total...---------------------------| 51, 765 | 51,416 | 2.8} 2.5 | 36,481 | 36,385 (1,5 $24 \ 9,843 
ee 

1 Subject to revision. 2 New basis to compare with subsequent years. 3 Data not available.
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The total demand for lubricating oils declined sharply in 1948. 
The total in 1948 amounted to 49.4 million barrels compared with 
50.7 million in 1947. Exports were reduced by 1.3 million barrels, 
while domestic demand was 0.1 million less. 

Average monthly refinery prices of 5 selected grades of lubricating oil in the 
United States, 1947-48, in cents per gallon 

[National Petroleum News] | 
era reer eee eeeeeeeree rr eee eee ease nearer ree 

Aver- 

Year and grade Jan. | Feb.| Mar.| Apr.| May|June/ July! Aug.! Sept. | Oct.|Nov.| Dec. age 

year 

1947 
Oklahoma: 

200 viscosity, No. 3 color, 
neutral....----_-------_-|17, 32117. 32|17. 93/19. 00/18. 77/18. 50/18. 50(18, 50| 18. 50/18. 71|19. 25/20. 41] 18, 56 

150-160 viscosity at 210°, 
bright stock, 10-25 pour 
test_....---.------------ |29. 06/26, 50127. 95/28. 50/28. 50|28. 50/28. 50/28, 50/ 28. 50129. 36/30. 50/31. 75} 28, 84 

Pennsylvania: 
200 viscosity, No. 3 color, 

neutral, 420-425 flash, 25 
pour test._._..---.------|37. 50|37. 73/38. 86139. 50/39. 50139. 98/40. 00/40. 00] 40. 00/40. 00/40. 00/40. 86| 39. 49 

600 steam-refined, cylinder 
stock, filterable_......--|27. 80/28. 23/29. 38/30. 50|30. 64/31. 98/32, 42/33. 00} 33. 00/33. 50/33. 50/34. 84| 31. 57 

Gulf Coast: 500 viscosity, No. : 
214-314 color, neutral..----_-|12, 44/12. 75|13. 32/13. 50(13. 5013. 50{13. 50{13. 50] 12. 89/12, 75|13. 42/13, 84) 13, 24 

1948 
Oklahoma: 

200 viscosity, No. 3 color, 
neutral.____-_-----_-|21. 25|21. 25/21. 25|21. 25|21. 25/21. 11}21. 00/21. 00] 20. 1420. 00|20. 00/17. 11] 20. 55 

150-160 viscosity at 210°, 
bright stock, 10-25 pour 
test_....---.-----------|32, 50/32, 50/32. 50/32, 50/32, 50/32. 50/32. 50/32. 50| 31. 83/30. 50/30. 50/27. 25| 31. 67 

Pennsylvania: 
200 viscosity, No. 3 color, 

neutral, 420-425 flash, 25 
pour test__.--.----------|41. 50/41. 50/41. 50/41. 50/41. 50/41. 50/41. 50/41. 41| 28. 79/35. 50135. 07/29. 63) 39. 24 

600 steam-refined, cylinder 
stock, filterable-.--_._..--|36. 00/36. 00/36. 39136. 50136. 50/36. 50/36. 50136. 39| 35. 14/33. 93/32. 86/30. 22] 35. 25 

Gulf Coast: 500 viscosity, No. 
214-34 color, neutral .---_- (15. 04(15, 25/15. 25/15, 25/15, 25/15, 25/15, 25/15. 25| 14. 95(14, 75|14, 75|14. 75] 15.08 
ee 

| OTHER PRODUCTS 

Wax.—Refinery production of petroleum wax declined for the first 
time since 1938. The production in 1948 amounted to 3,515,000 
barrels (converted at the rate of 280 pounds to the barrel) compared 
with 3,624,000 in 1947. | 

All the producing districts except the Indiana-Illinois-Kentucky 
and the Rocky Mountain showed declines in 1948. Of the total 
decrease in production (109,000 barrels), the Texas Gulf district 
accounted for 65,000 barrels, the East Coast for 45,000, and the 
Oklahoma—Kansas—Missouri for 35,000. The principal gain in pro- 
duction was 51,000 barrels in the Indiana~Illinois-Kentucky district. 

Total demand for wax dropped from 3,585,000 barrels in 1947 to 
3,342,000 in 1948. Exports of wax decreased from 1,107,000 in 1947 
to 994,000 in 1948, and domestic demand was reduced from 2,478,000 
barrels in 1947 to 2,348,000 in 1948.



Salient statistics of wax in the United States, 1947-48 by types, months, and districts S 
© 

(Thousands of barrels] ! 

Production : Stocks, end of period Domestic de- ’ : 
|} “mane (all Exports (all | 

1947 1948 2 1947 1948 2 
Month and district a 

Micro-'| Fully Miro- | Fully | Micro- | Fully Micro- | Fully 
crys- re- Other | crys- re- Other | 1947 1948 2 1947 19482 | erys- re- Other | crys- re- Other 

talline | fined talline | fined talline | fined talline | fined ie 
| SS | LS | NS | NS | AS | Re | sana | mveecnreymtrencecegas | mtruateunsamnsttmas — 

By months: 
a 

January__-._.---.---_---_--______ 32 156 111 31 201 118 217 240 97 92 34 127 132 83 96 1935 ky 
February.....---_--__---_-.- 2 32 159 101 25 181 88 194 209 87 94 45 72 187 85 101 183 = 
March___.--- ee 32 169 133 25 194 132 221 262 90 102 |. 49 75 203 84 99 177 te 
April__.__-- eee 17 175 94 29 186 j17 225 226 82 79 44 79 183 96 98 195 tp 
May-___-._--.----_-------------------- 21 178 121 | 21 177 97 219 182 88 108 37 83 199 101 112 189 
June____--- ee 18 162 99 19 178 111 206 188 77 86 39 78 198 108 120 211 = 
July._--__---_---_--- ee 37 160 123 6 161 100 218 142 83 80 47 71 216 101 132 254 fs 
August___.-_.-----.-_-------_--_____- 6 161 69 12 170 85 165 163 92 63 44 95 175 98 148 2835 > 
September.___._._.---.-------.--- 27 148 146 31 136 71 197 158 95 70 57 88 199 96 150 205 Ww 
October. _.-.._-_.-_--.----.------__-.. 13 153 120 27 150 86 205 176 100 76 57 77 191 95 147 310 Ww 
November.__..-..----.--------------- 28 180 99 32 162 74 183 224 103 42 64 93 189 95 153 306 OC 
December.....---_.-.-----------..--- 32 192 120 33 162 87 228 178 113 107 69 87 195 98 140 313 5 

Total_..---_--_-_- 295 | 1,993 | 1,336 291 | 2,058} 1,166 | 2,478 | 2,348 | 1,107 994 69 87 195 98 140 313 ~ 
SS | ee OS OOO eee eee ae Orr l OSs OOQ“Q“Qll.D OS eS =» _E=ES—eSE"*$s|E eee SS _ eee eee EE p= 

By districts: Yo) 
East Coast....--.---.-..----.--._--_- 119 787 481 122 823 397 33 28 84 50 55 157 of 
Appalachian_.....-.--------- 26 143 228 14 129 248 12 22 32 16 30 47 @® 
Indiana, Illinois, Kentucky__..-._.___]}...-.__- 225 2 j-----.-- 263 15 anan-e 7 48 |... 9 56 
Oklahoma, Kansas, Missouri_-_-_.--.._ 79 170 226 131 109 200 14 5 8 22 4 23 
Texas Inland_____--_-----__--_---_--__|-------_|_----_ 11 {-----.-_|--- ee 9 (3) (3) (3) (3) waunne-|ene ue |e |ee |e 1 
Texas Gulf Coast_.....-.-.-_..-_--__- 58 421 49 13 425 25 . 9 14 2 6 22 1 
Louisiana Gulf Coast_.-..---.-.-----_/-----__. 86 327 3 135 262 ae 3 6 3 6 7 
Rocky Mountain___._-.-_------.- 13 70 12 8 86 10 1 5 15 ] 9 21 
California. ...--..---.-- | eee eee 91 j--.----_|-----..- 88 |_---_. aenenee 3 ji------- |e 6 Jee 

Total_._--- 295 } 1,993 | 1,336 291 2,058 | 1,166 | 2,478 | 2,348] 1,107 994 69 87 195 98 140 313 

reer nn reer sre eee reese eee a a TC TT AT ET SP aS Tr a A SPP ACS 

1 Conversion factor: 280 pounds to the barrel. 
2 Subject to revision. 
8 Figures not available.
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Average monthly refinery price of 124°-126° white crude scale wax at Pennsylvania 

refineries, 1944-48, in cents per pound ! 

{National"Petroleam News] | 

nn 
| . Aver- 

Year Jan. |Feb. | Mar.|Apr. | May|June| July| Aug.| Sept. | Oct.|Nov.| Dec. o 

year . 

1944... | 4, 251 4. 28) 4. 25) 4.25) 4.25) 4.95] 4.25] 4.25] 4.25] 4.25) 4.25) 4.25) 4. 25 
1945.....__ | 4. 25) 4. 25) 4. 25) 4. 25 4. 25| 4,25) 4.25] 4.25] 4.25) 4.25) 4.25) 4. 25 4. 25 

1946.__._.__.._.---.--------___] 4. 25} 4. 25} 4, 25} 4, 25) 4. 25 4.25| 4.321 5.66! 5.76] 6.00] 6.00] 6.07] 4.94 

1947... | 6.19} 7.06) 7. 75) 7.75) 7. 75 7.75| 7.75| 7.75| 7.75) 7.85] 7.88] 8.03 7. 61 

1948222) 8. 57| 8.75] 8.71] 8.50] 8.50] 8.38] 8.13] 8.10] 7.45] 7.38] 7.38] 6.30) 8.01 | 

Rn Ss Gs CO Ss en renee ce ees es wee 

Coke.—The production of petroleum coke increased from 12.1 

million barrels (converted at the rate of 5 barrels to the short ton) 

to 14.5 million in 1948. The principal gain in production was in the 

Indiana—Illinois-Kentucky refinery district, with an increase of almost 

2 million barrels in 1948 compared with 1947. This district is the 

largest producer, contributing 49.6 percent of the total in 1948 com- 

pared with 43.1 percent in 1947 and 48.7 percent in 1946. 

The total demand for petroleum coke increased from 12.2 million 

barrels in 1947 to 14.2 million in 1948. The gain of 2.0 million 

barrels in 1948 represented an increase of 0.4 million in exports and 

1.6 million in domestic demand. 

Salient statistics of petroleum coke in the United States, 1947-48, by months and 

districts ! 

ce 
: Domestic Stocks end 

(Ghousends | qXield,, | demand | read ce 

Month and district of barrels) of barrels) of barrels) 

1947 ! 19482 | 1947 se 1947 19482 | 1947 1948 2 

By months: 
January......-.---------------------] 1,016 | 1,020} 0.7] 0.6] 861} 686 | 468 337 
February... wwe} 890 | 1018] 67) 26] | 88 | 839) 885 306 
March 2] 1,047 | 2209] 27] 67] 848 | 1,151] 456 331 
April] 7974 | 96 | 27] 77] 792 | 886 | 445 343 
May 22} 1,000 | 1087] -7] «6 {| = 888] | 869] = 422 417 
June | F008 | esi | 37 | 67 |) 765 | (1,049 | = 448 457 
July) Fg | 1296 | 7] «7 | 985} 973 | 480 502 
August. 22] 002 | 1205 | 6] 6.7] «717 | 1,010) 549 553 
September.......-- ee} 989 | 1,228] 16] «8 | 912] 1,075 | = 475 544 
October.) 1,050 | 1247 | 6] 27] Olt | | 944] 488 574 
November 2-2 | 876 | 1296} 66] 67] | (768 | 1,124] 416 583 
December... | 1,048 | 1396] 26} 68] | 849] 1,064] 348 646 

Total.................------..----| 12,077 | 14,494 | .7 | .7 | 10,082 | 11,670 | 348 646 

By:districts: 
East Coast_...-----..--------------- 729 755 .2 .2 1 1 

Appalachian_........_.-------------- 333 317 6 .6 9 7 

Indiana, Illinois, Kentucky,etc__----| 5,205| 7,183 | 1.7| 22 97 155 
Oklahoma, Kansas, Missouri, etc_..-- 728 | 1,005 5 .6 17 39 

Texas Inland..............-..----...| 554] 584] .7/ .6|) ® (3) 18 14 
Texas Gulf Coast_.__..__----.---.---| 1,535 | 1,527 4 .3 6 48 

Louisiana Gulf Coast.....-..-.------| 1,184] 1,49] .8| .8 2 1 
Rocky Mountain -__..-..------------ 233 269 4 5 33 11 

California......._....__----------..-] 1,576 | 1,605 5 5 160 370 

Total......_-..._-.---------.-----} 12,077 | 14,494 | .7 | .7 | 10,082 | 11,670 | 348 646 

i 

1 Conversion factor: 5.0 barrels to the short ton. 
2 Subject to revision. 
iFigures not available.
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Asphalt and Road Oil.—The total demand for asphalt increased 
from 50.3 million barrels in 1947 (converted at the rate of 5.5 barrels 
to the short ton) to 51.4 million in 1948—a gain of 1.1 million barrels, | 
representing a decline of 1.6 million in exports and an increase of 2.7 
million in domestic demand. The gain in domestic demand was 6 
percent in 1948 compared with gains of 9 percent in 1947 and 13 
percent in 1946. The domestic demand for road oil amounted to 
8.0 million barrels in 1948 compared with 7.1 million in 1947—a 
gain of 14 percent in 1948 compared with an increase of 19 percent 
in 1947, 

Still Gas.—The production of still gas continued to decline from 
317 billion cubic feet in 1946 to 308 billion in 1947 and to 292 billion 
in 1948. The principal declines compared with 1947 were about 8 

| billion cubic feet in the East Coast district and 5 billion in the Texas 
Gulf district. 

Production of still gas in the United States, 1946-48, by districts ! 
eee 

1946 1947 1948 2 

District Millions | lent, in | Millions | lest, it | Millions lent, in | ofcubic | thou- | ofcubic | thou- | ofcubic | thou- 
feet sands of feet sands of | feet sands of 

barrels barrels barrels 

East Coast_.....--------------------------| 45,688 | 12,601 | 42,084 11,690 | 34,168] 9, 491 : Appalachian________-- 12, 370 3, 436 12, 301 3, 417 10, 879 3, 022 Indiana, Illinois, Kentucky, etc__-________ 60, 837 16, 899 56, 088 15, 580 56, 117 15, 588 Oklahoma, Kansas, Missouri, ete.._.._____ 24, 235 6, 732 23, 951 6, 653 23, 360 6, 489 Texas Inland__.__--.__.--- ee 15, 725 4, 368 14, 609 4, 058 14, 526 4, 035 Texas Gulf Coast__._....---__--_--- 83, 142 23, 095 87, 192 24, 220 82, 087 22, 802 Louisiana Gulf Coast___....-.__-_.____ 22, 363 6, 212 20, 289 5, 636 20, 642 5, 734 
Arkansas, Louisiana Inland, Mississippi, 

ete._-__--- ee 4, 759 1, 322 5, 252 1, 459 5, 198 1, 444 Rocky Mountain... __........---_-_____ 7, 693 2, 137 7, 956 2, 210 8, 039 2, 233 California_____._-__-- 2} 40,478 | 11,244] 38)308 | 10,641 | 377156 | 10° 3al 
Total....-----....------------------| 317,290} 88,136 | 308,030 | 85,564 | 292,172| 81,159 

Eee 
1 Conversion factor: 3,600 cubic feet to the barrel. 
2 Subject to revision. 

Miscellaneous Finished Oils—The annual survey of miscellaneous 
finished oils produced at petroleum refineries was resumed for 1948, 
after a lapse since 1943. Liquefied gases have been omitted from the 

| 1948 survey because these materials are now reported separately on 
a monthly basis. 

Other oils classified in the miscellaneous group in 1943 amounted to 
| 3,381,000 barrels. The comparable total for 1948 increased to 6,- 

188,000 barrels. 
The refinery output by classes is shown for 1948. The difference 

between the refinery production shown in this table, in comparison 
with other published production figures for the year, is due to reclassi- 
fication of products.
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Production of miscellaneous finished oils in the United States in 1948, by districts 7 
and classes 

[Thousands of barrels] 
enema 

ee 
nee issnteneeramena 

* tat Petro- | Absorp- | Medici- | Special- | Sol- District latum | tion oil | nal oil ties vents | Other | Total 

East Coast-_--..--.-----------___-__-_- 51 12 88 228 70 |. _- 449 Appalachian --..--.-------- 2 156 10 j---- 2. 8 29 93 296 Indiana, Illinois, Kentucky, etc__..____ 79 j---------_]_----___ 793 |... 124 996 " Oklahoma, Kansas, Missouri, etc_..____ 444 35 |------___- 25 21 452 977 Texas Inland_.......-..---.__._________ 21 229 |_______- 50 j_--.-...| 922] 1,292 Texas Gulf Coast.....-.-.-...____..___| 201 146 |_____ 40 93 148 628 Louisiana Gulf Coast._..--..__-_______|-__o T jeeeee eee} 86 87 Arkansas, Louisiana Inland, Mississippi_|___.____ 141 Joi fee 19 3 163 Rocky Mountain__..--.----_-____- eo | _|_---__|__--__--___|_-.-___.__|-.-.. 82 82 California.__...-------------- 2 e |_| 40 705 |------_ 543 1, 288 

Total___------------..-..--_-....| 952 574 128 1, 849 232 | 2,453 | 16,188 
ee CT ye es pps, 

1 Difference between the refinery output of other finished products and this total is due to reclassification 
of products. | 

INTERCOASTAL SHIPMENTS 2 

Shipments of mineral oils, crude and refined, from Gulf coast ports 
to east coast ports were 10 percent larger in 1948 than in 1947. Crude 
petroleum was the largest single item in these shipments; it constituted 

| 35 percent of the total shipments in 1948, compared with 38 percent 
in 1947. Gasoline occupied second place in importance; shipments 
constituted 26 percent of the whole, both in 1947 and in 1948. With 
the exception of crude-petroleum shipments, which remained virtually 
level from 1947 to 1948, shipments of mineral oils from the Gulf 
coast to the east coast were appreciably larger in 1948 than in 1947. 

Mineral oils, crude and refined, shipped commercially from Gulf-coast to east-coast 
| ports of the United States, 1947-48, by classes ! 

[Thousands of barrels] 
eee 

Year and class | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | sept. | Oct. IN ov. | Dec. | Total 

1947 

Crude petroleum-.|16, 378/13, 702/16, 383|15, 868/16, 999|18, 635/18, 953|18, 202/15, 142115, 467116, 837|14, 666/197, 322 Gasoline. ._.______|10, 557) 8, 584/11, 029/10, 156|10, 619/11, 397/12, 278/11, 519|11, 586|12, 015|11, 842/11, 048/132, 630 Kerosine.-..—...-.| 3, 984] 3, 486] 2,819) 2, 757/ 2,081] 2, 479] 2, 542] 2, 567| 1, 671| 2, 759| 2,967| 4,110] 34, 292 Distillate fuel oil. | 9, 648] 9, 188] 7, 756] 6,013] 4,794] 5,071] 4, 494] 5, 340] 5, 699| 5, 132] 7, 289110, 109! 80, 533 Residual fuel oil.) 5,060} 4,613) 4,740] 5, 389/ 4, 433) 4, 818] 4, 507| 5,077] 4,480] 5,019] 5,514! 7,539] 61, 189 Lubricating oil....| 666) 469; 640/493} 853) 580) 740} +478] + 592) 483] '617| '678| 7, 289 Miscellaneous oils_| 208} 235! 202} 289) 339) 242] 265] 534) 215/ 251! 9201 340} 3, 271 

Total. ....-/46, 501/40, 277/43, 569/40, 915/40, 118/43, 222/43, 779/43, 807/39, 385/41, 126/45, 267/48, 4901516, 456 
1948 BN 

Crude petroleum__|17, 257/15, 862/19, 044/17, 460/18, 748|17, 68815, 859/15, 365/15, 501|15, 070/15, 856/13, 053|196, 763 Gasoline. ________./10, 263/10, 106/11, 883]13, 53713, 657/12, 799/12, 944|12, 795/11, 666/11, 471|12, 779|11, 890/145, 790 Kerosine._.-._...| 4, 763| 3, 562) 3, 500) 3, 592) 3,067] 2, 576| 3, 751| 2,524] 2 531| 2, 444| 3. 787| 3,923] 40,020 Distillate fuel oil. _/13, 471/11, 906/10, 512} 7,117} 7,061) 7,821 4, 740} 7, 194| 5, 903] 6, 865] 9, 618|10, 401|102, 609 Residual fuel oil___| 6, 499) 6, 052) 6, 753} 5, 392) 6, 280} 4,976] 5, 233| 4,959) 4,068] 5,671| 5,913) 6, 866| 68, 662 Lubricating oil___.| 821} 500} 683} 679} 591) 542/535] 662] ’ 468; | 634| 7041 +838] 7,657 Miscellaneous oils.| 303} 310) 369] 242/332] 610/430] +536] 405] +445 +237] + 305| | 4, 524 
Total . . ..-..|53, 377|48, 208/52, 744/48, 019/49, 736/47, 012/43, 492/44, 035/40, 542/42, 600/48, 894/47, 2761566, 025 

ee 

1 Oil and Gas Division, U. S. Department of the Interior. 

3 By A. H. Redfield, Petroleum Economics Branch, Bure au of Mines. |
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FOREIGN TRADE * | 

IMPORTS 

Imports of mineral oils, crude and refined, into continental United 

States increased 18 percent from 1947 to 1948. They constituted _ 

7 percent of the total new supply m continental United States in 

1947 and 8 percent in 1948. For the first year since 1922, total 

imports of mineral oils exceeded total exports. 

Crude petroleum, distillate fuel oil, and residual fuel oil together 

made up 98 percent of the total mineral-oil imports into continental 

United States, both in 1947 and in 1948. Venezuela supplied 50 

percent of the total imports into all the United States both in 1947 

and 1948: the Netherlands Antilles 34 percent in 1947 and 30 percent 

in 1948; Colombia 7 percent in 1947 and 5 percent in 1948; and Mexico 

7 percent in 1947 and 3 percent in 1948. A new source of supply 

has been found in the Middle East; the countries surrounding the 

Persian Gulf furnished 2 percent of the total in 1947 and 12 percent 

- in 1948. 

Mineral oils, crude and refined, imported into continental United States, 1947-48, 

by months! 

. , {Thousands of barrels} 

a 
Year and class | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept.| Oct. | Nov.| Dec. | Total 

1947 
Crude petroleum__| 7, 763] 8, 444] 9, 263] 7, 276] 8, 703] 7, 628| 7, 294| 8, 242| 8, 658) 7,761) 7, 688] 8, $12) 97, 532 
Refined products: 

. Gasoline, fin- 
Shed.’ -_--|__-.--|.-----|------|------|------| 101)------} 102} 15]--.--_| 18] 122) 358 

Distillate fuel 
ol | 543| 406/365} | -215| 386/265] 120] 372} 284) 474/474) 812) 4,175 

Residual fuel oil) 5,390! 5,003] 5, 383| 5, 4621 4, 805] 3,004) 4, 030| 3, 186] 3, 516| 3,879) 4,996) 5, 590) 54, 244 
. Lubricating oil_- 7 8 5 3 2 12 1]|_--___|------]------]-+----|------ 38 

Paraffin wax__-_|__--__|_-_----|------|------|------|------|------ 1 | a 2 4 

Asphalt.........| 60] 118) 66} 121} 165; 68} 175] +144) +56) 109|___.) 68) 1, 159 
Unfinished oils, 

other........| 198| 61] 3271 112} 267| 261/ 290] 20; 80} 101) 131{ 32] 1,879 

Total... ......13, 970/14, 040|15, 409|13, 18914, 328/11, 339]11, 918/12, 067/12, 560)12, 324|18, 307|14, 938/159, 389 

1948 3 PP rs rn 

Crude petroleum._| 8, 427/ 8, 354| 8, 682| 9, 757/10, 293] 9, 749/11, 478/10, 883]11, 428/12, 572/12, 923]14, 547/129, 093 
Refined products: 

Gasoline, _fin- 
ished_._-_-._--- 17|___-_- 55l____-_|_-.---]------|-----~|------]------ 194 18 18 302 

Kerosine........|_.-___|_-----|  185]------|------|------|------|------]------]------|------|------ 135 

Distillate fuel 
oil__--_-------- 107; 585 322 71; 466) 412 66 3)------ 270} 233 11} 2, 546 

Residual fuel oil 5,093| 5, 454| 5,205] 4, 686| 3, 734| 3, 574| 4,123] 4, 453] 4, 332) 3, 106) 4,112) 5, 289) 53, 161 
Lubricating oil__|__-___|_---__|------|------|------]------|------|+----=|------

|------|-----> 101 101 

Paraffin wax. --- 5 4 4 2 3 3 3 3|_..___|--.---|------|------ 27 

Asphalt......| 60/ 68|~«98]-«d0s|_«s-234] «= 22] 133} 68} 228) 117} 6) 1, 362 
Unfinished oils, 

other.._.---- 197| 177 147; 181 82 21 12 5 2 78 75 5 982 

Total.....----[13, 906|14, 642/14, 648114, 805/14, 812/13, 760|15, 903/15, 480|15, 820|16, 448)17, 478)19, 997/187, 709 
nn ne nn 

1 Imports of crude as reported to Bureau of Mines; imports of refined products compiled from records of 

ve s. Department of Commerce; figures may differ slightly from those used throughout other sections of 

this report. 
2 Subject to revision. 

3By A. H. Redfield, Petroleum Economics Branch, Bureau of Mines.
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Of the crude petroleum imported into continental United States, 
Venezuela furnished 77 percent of the total in 1947 and 69 percent in . 
1948; Netherlands Antilles 5 percent in 1947 and 4 percent in 1948; 
Colombia 11 percent in 1947 and 7 percent in 1948; and Mexico less 
than 6 percent in 1947 and less than 3 percent in 1948. The most 
significant change was in imports from the Middle East. Countries 
of the Persian Gulf which supplied less than 0.5 percent of the total 
in 1947 furnished 18 percent of the whole in 1948. 

The Netherlands Antilles provided 90 percent of the residual fuel ‘ 
oil imported into continental United States and the noncontiguous 
Territories in 1947 and 94 percent in 1948. Mexico and Caribbean 

_ countries furnished an additional 2 percent in 1948, and the Middle 
Kast 3 percent. | 

Caribbean countries and Mexico, which had shipped 97 percent of 
the distillate fuel oil received in continental United States and: the 

| noncontiguous Territories in 1947, accounted for 76 percent of such 
imports in 1948. Middle Eastern countries, which had supplied 
3 percent of the total distillate imports in 1947, furnished 24 percent 
in 1948. 

EXPORTS 

Continental United States in 1948 ceased to be a net exporter of 
_ mineral oils. The excess of all petroleum exports over all petroleum | 

imports—5 million barrels in 1947—-was replaced in 1948 by an excess 
of imports totaling 53 million barrels, as more crude petroleum was | 
imported and exports were restricted by Federal license and the gen- 
eral shortage of dollar credits in foreign countries. In refined oils, 
however, with the exception of residual fuel oil, more was exported 
than imported; but the excess of exports was reduced from 56 million 
barrels in 1947 to 36 million barrels in 1948. 

Exports and Territorial shipments of crude petroleum decreased 14 
percent from 1947 to 1948. Shipments to the major consumers were 
reduced in 1948. Canada received 84 percent of the exports both 
in 1947 and in 1948. France received 9 percent of the total in 1947 
and 8 percent in 1948. Cuba and Argentina obtained somewhat 
larger shipments in 1948 than in 1947. 

Exports and Territorial shipments of refined oils were 19 percent 
lower in 1948 than in 1947. Shipments to Europe, Australasia, and 
the noncontiguous Territories were considerably decreased. The 
only exception to the general trend was in outward shipments to other | 
A orth American countries, notably to Canada and the Netherlands 

ntilles. 
Outward shipments of motor fuel were 26 percent lower in 1948 

than in 1947. There was a notable shift from 1947 to 1948 in the 
destinations of motor fuel shipped out of continental United States. 
Europe, which took 48 percent of the total in 1947, received only 36 
percent of the reduced shipments of 1948. On the other hand, other 
North American countries, notably Canada, accounted for 41 percent 
of the outward shipments of motor fuel in 1948 compared with 24 
percent in 1947. 

Exports and Territorial shipments of kerosine were 53 percent less 
in 1948 than in 1947. The principal decreases were in exports to
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other North American countries, notably Canada, and to Europe, 
especially the United Kingdom. __ | | 

Distillate fuel oil exported and shipped to noncontiguous Territories 
declined 27 percent from 1947 to 1948. urope, the principal foreign 
market for distillate fuel oil, took 46 percent less in 1948 than in 1947. 
Exports to the Netherlands Antilles and to smaller North American 
countries counteracted the general decline in shipments to the major 
North American consumers. 

4 On the other hand, residual fuel oil exported and shipped to non- 
contiguous Territories increased 18 percent from 1947 to 1948. 
Increased deliveries to Canada, Cuba, and the Canal Zone raised these 
exports to North America 48 percent in 1948 over 1947. Europe 
decreased its receipts in 1948 to 43 percent of those in 1947. 

Exports and Territorial shipments of lubricating oils decreased 9 
percent from 1947 to 1948. The chief decrease was in exports to 
Oceania, which were 39 percent less in 1948 than in 1947. In spite 
of greater imports by the United Kingdom, the Netherlands, Spain, 
Portugal, and Switzerland, Europe as a whole took 3 percent less of 
lubricating oils from the United States. 

Crude petroleum exported from the United States, 1940-48, by countries, in 
thousands of barrels 

. fU. 8. Department of Commerce] 
ne 

Country of destination 1940 1941 1942 1943 1944 1945 1946 1947 1948 

Argentina.......------------| 779 | 423] 113 |--------J--------] 70 | 724 | 1,052] 1,417 
Australia_._---------------- 9 7 (1) fell} }ee---e--|  @)_s--------]-------- 
Belgium and Luxembourg. .|.---.---|--------|--------|--------|--------]-------- 68 |_.--._.-}------_- 

Brazil......--------------..-|__ 250} 278 69 2 i 75 | 282 68 |___.---- 
British East Africa..-------|--------|--------| _@ 1} @ Q) 0 | 
Canada.._....-.--..-....---| 28, 778 | 26, 516 | 33, 753 | 41, 942 | 33, 738 | 32,841 | 36, 595 | 39,058 | 33, 298 
Chile.....--.--------------| 30 J--------| Q | @ (1) GQ) [| 
China... _--.--_-------------|-------- 5 || fee] (a) @ 
Kwantung__.._-.--------- 844 $24 |_----_|._-__--_|_--_----]--------|--------]--------|-------- 

Colombia.....---.---------|--------|--------|__85} @ Q) @) Q) | 
Guba. 882 29 | = 825 | 701 |) 574 | 824] 1,158 | 1,354 | 1, 498 
Denmark...___-------------|--------|_-------|----_---]--------|--------|---.----]  @) 49 |___.--- 
Egypt..---..----.----------|--------|--------| 6 5; (@) (1) je---_-_-|-------- 
Franee_2oo on 490 [|| --------|---2----] 2,305 | 4, 358 | 2, 991 
Gold Coast_....------------|--------|--------|_ gif | @® LL 
India.._--..-..-------------|--------|--------] ©) 3 |---| ©) 1 || 
Italy...) 1 420 || eee | ee} } fee 
Japan___-_.---_-------------| 11,529 | 5, 208 |-----~--|--------|-----.--|--------]----=---|----=--=-]-------=- 

Mexico_...-..--------.--.---| 1349] °195] 108 65 60 so | 102) 101 62 
New Zealand.....----------| (1) |--------| © 3 [--------| @ 8 |-------_]-------- 
Portugal___.._-.------------ 531 69 |..------} (@) (1) 1 @) Joli fel 

Sweden____-.--------------- 46 |_.....-_|__.-----|--------|-------- 104 | 87 Cn 

Thailand _....------------- 91 |________]|_____-_-_]_--------|----~---]--------|  @) _ |--------|-------- 
Union of South Africa. _..__|--------|--------|  @ 1 (1) 2 2 |_-.-----|-------- 

United Kingdom...........| 533 | 238 | 598] 485] 421] 1,284] 1,233] 299 471 
Other countries__-_-.------- 64 7 14 11 3 72 9 17 |_.----- 

Total._---------------| 51, 495 | 34, 484 | 35, 560 | 42,313 | 34,802 | 35, 353 | 42, 574 | 46,356 | 39, 737 

a 
1 Less than 1,000 barrels.
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Mineral oils, crude and refined, shipped from continental United States, including 

shipments to noncontiguous Territories, 1947-48, by classes and months ! 

. {Thousands of barrels] | 

a 

Year and class | Jan. | Feb. | Mar. | Apr. | May | June July | Aug. | Sept.} Oct. | Nov. | Dec. | Total 

| 1947 | | 

Crude petroleum_-_| 2, 481) 2, 585] 8, 257| 3,999] 4, 789} 3, 758] 5,184) 4, 139 4,087] 3,712] 3,844) 4,520) 46, 355 

Refined products: 
— 

Motor fuel 2_..._| 3, 268] 5,035] 4,531} 3, 62| 3, 700| 4,424) 4,327] 3,889) 3, 444) 3, 768) 3, 921) 3, 280) 47, 449 

Kerosine.__.---- 439 949] 1, 079 958| 232 763 771 350 515 671 406 119] 7, 252 

Distilled fuel oil.| 1,069} 1, 992] 2; 358| 3, 246| 2, 347| 2, 385} 3, 561) 3, 274] 3,357) 3, 239) 1, 934) 1,115) 29, 877 

Residual fuel oil-_ 901] 1, 015 776| 1,112} 893} 1, 041 844 945} 1,029 908 545 614! 10, 623 

Lubricating oil__| 1, 123] 1, 269) 1, 294) 1, 283} 1,372) 1,355] 1,318) 1,117) . 908} 1, 096 979| 1,148} 14, 262 

Paraffin wax---- 97 87 90 82 88 77 83 92 95 100 103 113] 1,107 

Coke__...-.----- 187 142 133 193 225 220 197 166 121 121 175 272| 2,102 

Asphalt__.------ 329| 292) 258) 284) 457 332 310 364 192} 117) 124 203} 3, 262 

Miscellaneous 
oils_..-..------ 195 183] 234} 228) 209 213 195 155 126} 161 150 139} 2,188 

Total refined__| 7, 558/10, 964)10, 753/11, 248) 9, 523/10, 810|11, 606|10, 352; 9, 787;10, 181] 8, 337| 7, 003}118, 122 

Total crude 
and refined__|10, 039/18, 549/14, 010/15, 247/14, 312)14, 568/16, 790/14, 491/13, 874/13, 893/12, 181}11, 523/164, 477 

19483 

Crude petroleum_-_| 2, 992] 2, 626] 3, 138] 3, 538] 3, 362)%3, 419! 3, 661] 4,078 3, 362} 3, 404] 3, 192 3, 068 39, 840 

Refined products: 
Motor fuel 2__---| 2, 315] 1, 736} 2, 613) 3, 655 3, 644| 3, 377| 4,332] 3,354 3, 300 2, 905| 2,913] 3, 266] 37, 410 

Kerosine.-_...--- 228 128 336 131 549 263 403 381 310 146 374 286] 3, 535 

Distillate fuel ofl | 1, 933| 1, 340} 1, 767| 1, 914) 2, 456] 2, 258) 2, 486) 2,167} 1,370) 1, 510) 1,336) 1, 271 21, 808 

Residual fuel oil_ 440 698 765| 1,297| 929] 1,169] 1, 279) 1, 459| 1, 227) 1, 328 901) 1, 047) 12, 539 

Lubricating oil__| 1, 040] 1,151) 1, 041} 1, 151] 1,155) 1,303} 1,148 987| 1,141 980 740| 1,153] 12, 990 

Paraffin wax. .-- 92 94 102 79| 103 86 80 63 70 76 42| 107 994 

Coke_...-------- 340 115 123} 228; 144 192 278 234| 162) 273 163 269} 2, 521 

Asphalt__...---- 93 224 159 130 113 145 188 143 164 149 42 118] 1,618 

Miscellaneous 
. 

oils___._.-.-.-- 152} 160 146} 163) 116 142| 126) 148} 129; 184) 121 162}. 1,699 

Total refined..| 6, 633} 5, 646} 7,052] 8, 748) 9, 209} 8, 935/10, 270] 8, 936| 7,873] 7, 501] 6, 632 7, 679 | 95, 114 

Total crude 
: 

and refined_-_| 9, 625] 8, 272/10, 190)12, 286 12, 571/12, 354/13, 931/13, 014/11, 235/10, 905| 9, 824/10, 747)134, 954 

a 

1 Compiled from records of U. S. Department of Commerce; figures may differ slightly from those used 

throughout other sections of this report. 
2 Includes benzol, natural gasoline, and antiknock compounds. , 

8 Subject to revision. 
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Major petroleum products exported from continental United States, by countries of destination, and shipments to and exports = 
from noncontiguous Territories, 1946—48 ! CO 

[Thousands of barrels, except wax, which is in thousands of pounds] 

[U. 8. Department of Commerce] 

en ct 
Motor fuel 2 ‘Kerosine Fuel oil Lubricating oil Wax 

Country | | 
1946 1947 1948 1946 1947 1948 1946 1947 1948 1946 1947 1948 1946 1947 1948 . 

North America: Ss 
Canada-._.-----------.-----------------------| 4, 734 6, 087 8, 929 602 | 3,300 1, 717 3, 573 8, 204 9, 349 303 488 475 | 31,776 | 52,364 44, 621 Z 
Canal Zone. -__---..---- ee 18 141 163 [_..--___ 10 38 227 §19 1, 086 7 ll 15 7 12 |. ___- tj 
Costa Rica_._-_--_--.-_ 28 22 31 Il 7 9 19 8 150 10 12 11 1, 447 1, 629 1, 953 by 
Cuba... 22-2 833 1, 431 1, 260 (3) (3) 1 1, 304 967 1, 402 79 112 | 101 3, 126 4, 157 4, 584 > 
Dominican Republic_..---.-_.------- 89 4 ©) 27. 14 7 12 6 13 13 17 18 765 537 819 bs 
E] Salvador____------- 21 17 110 3 2 6 8 193 155 4 7 6 594 1, 332 649 wp 
Guatemala_..-_----- 53 59 41 5 11 6 87 §24 680 14 20 20 2, 201 3, 116 3, 363 
Mexico-__..---..-------.-.--------------__---| 1, 504 2, 054 1, 987 145 123 95 1, 255 1, 900 1, 678 240 330 302 3,975 | 11,011 26,499 
Netherlands Antilles..._.._-- (3) 956 1,683 [vo (3) 71 1, 060 23 29 45 (4) w-w---e-feu----e,—CiS 
Other North America..-..-..-.-2 ee 224 449 329 27 28 16 71 57 187 73 108 93 1, 261 1, 002 1, 492 os 

Total__....--.------.-----...-.-._--..------| 7, 504 11, 220 | 14, 533 810 3, 495 1, 895 6, 556 | 12,449 | 15, 760 766 1, 184 1,086 | 45,152 | 75, 160 83, 980 w 

South America: © 
Argentina____._-------------------. +--+ ---- 10 415 481 1 5 (3) 178 114 (3) 53 100 175 2, 342 | 10,024 3, 832 A 
Bolivia_...-------- 7 13 9 (3) (3) ween ne (3) (3) -@9 14 16 14 2, 258 2, 088 2,815 ~ 
Brazil_...--- 773 §27 704 65 156 92 100 188 105 364 628 584 3, 088 5, 819 6,383 jee 
Chile_....-2 7 8 9 (3) 1 (3) 90 348 160 90 114 120 8, 395 | 10, 451 12,109 «9 Colombia__...-.--..---_-----_--- ee 19 3 (3) Ce ns UC) De I BE (| (3) 39 65 | 650 | 15,284 | 22,098 | 18,874 us 
Peru... ee 1 1 273 |.-.----|--.--.-_|_---___-. 1 jeu wef 41 38 28 3, 210 6, 418 3,298 060 
Surinam... _.22-- ee (3) (3) (3) (3) 9 7 ji.---.--}]------- Jee 2 6 5 13 6 12 
Uruguay..---_-_---- ee 110 4 100 34 8 2 jiu {ee (3) 52 75 58 433 1, 007 660 
Venezuela... 1 4 § ju. eee {ee |e 1 (3) (3) 93 144 202 | 3,656 5, 921 6, 455 Other South America_.......-...---..--__ 7 20 6 [weft GB) [Lele 1 11 23 32 24| 2,035 | 2,278 3, 262 

0) 2) 935 995 1, 587 100 179 101 370 651 285 771 1, 218 1, 260 | 40, 714 | 66, 110 57, 700 
FSS SEE ESS SS=_——L———S=|_—ELSE—=_bsL————— | SSS |



Europe: . 
Belgium and Luxembourg----......---.-------- 963 579 321 33 21 (3) 576 | 889 697 881 909 712 | 6,053 | 10, 593 6, 438 

Denmark. ........-----.---.---------...------ 568 428 465 66 24 53 908 | 1,369 781 228 295 239 | 1,888 951 3, 952 

France_.......-...--.-.-----------------------| 5,489 | 2, 558 617 $41 |_---____|__...___] 2, 234 675 631 | 1,284 853 573 | 6,801 | 15,546 6, 715 

Greece......__.-----.------------------------- 2 |__.--_.- 292 |__...--_|_------- 8 (Ce ee 209 47 80 99 281 541 765 
Teeland_.-.__....-.----------------------2-----| 8) (3) 67 |_.------]_-------- 6 |----e efi 107 8 15 11 57 111 67 
Ireland........---..---------------------------| (3) (3) (3) [oul e |e |e------.|-------- |---|) 1 3]. 2 738 | 4,763 4, 153 

Italy___-_------------- 554 295 102 39 45 |_--_.--- 111 370 |_---_--- 111 876 562 | 2,748 | 22,274 | 11,505 

Netherlands...__......----.-----.--.-.........] 1,069 233 (3) 847 118 56 744 807 618 316 288 351 | 5,725 | 8,291 8, 952 

Norway..-_..---------------------------------- 628 218 98 42 42 (3) 64 103 195 109 150 114 | 2,211 | 2,546 2,233 fg 

Portugal. .__---.-----.-----.-..-.------------- 53 50 184 100 (3) 46 |________ 45 58 89 88 110 | 1,712 | 3,991 3,734 ES 

Spain. __---.-..-.----.---- e+e 874 946 |___--__- 75 27 |__------ 275 111 (3) 294 257 360 461 265 1,885 

Sweden. ........._-..---..--------------------] 1,328 | 1,834 | 1,147 380 115 297 | 1,761 | 3,106} 1,143 487 430 343 | 8, 269 | 12, 196 5,596 

Switzerland____..___..-...----------_----__.-- 138 71 1 a es DC) 199 70 288 129 96 120 | 4,236 | 2,993 4,178 © 

U. 8.8. R_.-.------------- eee 488 922 |_-._-_.- 20 42 |_____._.| 1,950 648 |_------- 57 64 93 |_.____.-]_-------|-------- © 
United Kingdom___-__-__---.---------.--_..--| 12, 602 | 15,874 | 8,764 | 3,013 | 1,429 64 | 14,399 | 9,375 | 4,939! 1,989 | 1,760 | 2,350 | 49,739 | 35,487 | 29, 599 Sy 

Other Europe....-.....-..-...--..-----.-.----| 1, 462 287 428 344 8 27 517 126 60 174 181 193 328 951 5, 811 S 

Total.........-.-----.----.------------------| 26, 218 | 22,895 | 12,587 | 5,300] 1,871 556 | 23,738 | 17,694 | 9,726 | 6,204] 6,345 | 6,162 | 91, 247 |121,499 | 95, 583 > 

Asia: A 

China and Hong Kong-._-._....--.---.-.-----} 1,675 | 1,231 | 1,270 876 672 181 835 | 1,338 562 599 525 281 | 11,048 | 12,568 | 11,140 w& 
India and Pakistan___.-.-.---.---------------.] (3) (3) 2 (3) 2 4 J}! 35 537 | 1,208 | 1,221 1 21} -38,154 
Philippines, Republic of--..-.-.-------------- 267 | 1, 289 631 275 173 65 91 212 496 132 225 140 | 2,054 | 4,470 5,098 'd 

Turkey.....-.---..-..-.---------------------- 146 2 135 41 65 18 1 19 48 75 145 124} 1,094] 1,479 gol & 

Other Asia___....------------__--.---- ee 82 153 29 23 |__.-.-_- 1 48 |_______- 132 295 636 507 465 439 2, 030 ta 

Total__...........-_-..----------------..----| 2,170 | 2,675 | 2,067 | 1,215 912 269 975 | 1,569 | 1,273 | 1,638 | 2,739 | 2,273 | 14,662 | 18,977 | 22,313 S 

Africa: SS 
re 250 (3) 78 85 |_-------} = (8) 283 212 |__.__- 64 110 53 | 1,501 | 3,598 342 G 

Belgian Congo..--.---------------------------| () 19 1 1 |_.__-_-|_ee 2 2} (3) |__-._-- 32 41 74 40 5| «4 < 
BBY P toa on---nnnnnneecccnne ot (3) (3) (3) (3) (3) (8) foe) fel 209 189 289 93 357 653 
Gold Coast_---....------------------.-----.---] (3) 54 112 |_______. 38 24 |_______. 4 52 17 27 21 |_______- 21 21 

Liberia_......._-.------------------------ ee 3 1 4 1 2 2 (3) 1 (3) 2 1 3 178 148 57 

Morocco, French. ...------------------.------- 723 454 180 326 36 (3) 411 214 168 22 88 63 562 | 2,500 5,045 © 
Mozambique_____-----.......-------.-----.-.- 354 28 10 8 |_-----__|_.---_-.|---- ee 1 (3) 57 87 66 |_....---| 1,484 |_--..... J 
Nigeria___....-.-------------------------------|_ () (3) 63 |_.------|  () 18 |________|.---.-_- 23 15 31 20 1/ @® [WH «2G 
Southern Rhodesia____...-.-....-.------__---- 4 2 |_..----- 1 j___-___ |e |e |-e-e-- fee 8 27 25 |..------ 6 50 © 
Union of South Africa__..._.......------------| 1,016 116 83 37 (3) 3 |---_-_- 2 4 332 482 409 | 3,993 | 14, 103 9,760 ‘3 
Other Africa. .._..--.--_.--------------._--__- 134 153 109 1 8 18 3 1 88 142 274 273 932 | 1,190 2,010 

Total._.......-.-------------- | 2, 484 827 640 460 84 65 | . 699 435 335 900 | 1,357 | 1,296 | 7,300 | 23,362 | 17,938 

See footnotes at end of table. : | 

peed, 

© 
| 
CO
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Major petroleum products exported from continental United States, by countries of destination, and shipments to and exports f§ 
from noncontiguous Territories, 1946—48 !—Continued © 

{Thousands of barrels, except wax, which is in thousands of pounds] 

| Motor fuel 2 Kerosine Fuel oil Lubricating oil Wax 

Country TT I 

1946 1947 1948 1946 1947 1948 1946 1947 1948 1946 1947 1948 1946 1947 1948 

Oceania: 
Australia__..-.....----___-.-.----------.._-_--| 1,711 2, 619 802 206 75 18 61 825 374 517 1,016 598 1,297 | 3,324 110 iS 
British Oceania ___........-...---.---2--- ee 93 67 57 4 15 4 61 57 18 4} 5 4 |--.-----|--------|-------- 
New Guinea... |e 2 j--------|----..-- 12 |_-2---__}-----__e 3 {_-------} = 8) (@) five te eee 2 
New Zealand_._-____--- ee 786 1, 166 407 86 34 2 544 342 93 121 247 170 353 1,171 678 tr} 
Other Oceania_.___--.---.-_.__----_ 62 52 19 6 11 13 15 35 25 |. 2 3 1 jeu f eee} i 

Total_.....----22--- eee e---.--| 2,652 | 38,906 | 1,285 302 147 37 681 | 1,262 510 644 | 1,271 773 | 1,650] 4,495 788 P 
oo ———S.$=_ obo SSS. SSS SS EE eS | eee SSS Ee OE —eee Oe. OE ee | SS TP 

Grand total__-_.----__----------------------| 41,963 | 42, 518 | 32,699 | 8,187 | 6,688 | 2,923 | 33,019 | 34,060 | 27,889 | 10,923 | 14,064 | 12, 850 200, 725 {309, 603 | 278, 302 7 

Shipments from continental United States to non- _ | by 
contiguous Territories: > | Alaska. ...2-.2 222 508 783 § 128 j.----___}_--- (8) 1, 216 1, 714 5 388 23 42 §4 | ie (8) a 
Hawaili__.___..-.----..----------------------_| 1, 533 2, 526 5 495 160 184 §42 | 4,298 4,704 | 51, 217 52 101 515 175 137 564 W 
Puerto Rico_--_..._-------....---.-------.---_| 1, 481 1, 571 1, 580 313 369 421 194 150 171 34 55 47 242 30 35 2 | Virgin Islands_....._--.---------------------_- 20 22 24 7 7 8 7 7 8] (3) 7 1 jo-w--__|------|Lwe OO Other......_-._1_1____.__------------------| G8) 76| 174] (3) 5 a) 14 60} (3) 2 2) 6 |_------- 40 A 

Total_..-..-- 22 w-e_-------_-_| 38,492 | 4,978 2, 401 480 565 476 5, 715 6, 589 1, 844 109 207 69 422, 167 139 pt 

Exports from noncontiguous Territories to foreign a 
countries: 00. . 

Alaska. ------.-------------------------------- 29 42 60 (3) (3) (3) 45 133 170 (3) (3) 1 jeeeuee fee 
Hawaii__..__-------- ee -------------| (8) 1 (3) (3) (3) (3) (3) (3) (3) (3) 7 (3) feet io }-e ea --}-----8 8. Puerto Rico_-.-..-.-------e ee eeeeee---_| 81 10 (3) 22 |_---.--.| (3) 15 1 (3) (3) (3) (3) 35 23 2 

Total. _.-.------- 110 53 60 22 (3) (3) 60 134 170 (3) 7 1 35 23 2 

Total net shipments from continental United _ _—_ 
States___...---------------.--..---_--.....| 45,345 | 47,443 | 35,040 | 8, 645 7, 253 3,399 | 38, 674 | 40,515 | 29,563 | 11,032 | 14, 264 | 12,918 |201, 112 |309, 747 278, 439 
a 

en 

1 Compiled by M. B. Price, of the Bureau of Mines, from records of the U.S. Depart- 4 Less than 1,000 pounds. 
ment of Commerce. ’ January through March. Beginning Apr. 1, 1948, data not available. 

3 Includes natural gasoline, naphtha, benzol, and antiknock compounds. 6 Data not available. 
3 Less than 1,000 barrels. .
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| WORLD PRODUCTION 

The steadily growing demand for petroleum products in all parts of 
the world was reflected in an increase of 13 percent in production of 
crude petroleum from 1947 to 1948, as far as these totals can be cal- 
culated from incomplete data. The Western Hemisphere supplied 
81 percent of the total in 1947 and 78 percent in 1948. The United 
States alone furnished 61 percent of the world output in 1947 and 
59 percent in 1948. Venezuela, the second-largest producing country, 
supplied 14 percent of the total both in 1947 and in 1948. The Middle 
Kast (Bahrein Island, Iran, Iraq, Kuwait, Saudi Arabia, and Egypt) 
increased its share in the world output from 10 percent in 1947 to 
13 percent in 1948. 

| The United States raised its production 9 percent from 1947 to 1948. 
Canada, had a high proportional increase in the same period—57 per- 
cent. Mexico’s production was 4 percent larger in 1948 than in 1947. 

; Trinidad produced 2 percent less in 1948 than in 1947. 
Venezuela was chiefly responsible for the increase of 12 percent in 

South America from 1947 to 1948. Increases in the other South 
American countries were large in proportion but small in quantity. 

Western Europe also showed a pattern of recovery and new devel- 
opment as well. Petroleum production in Germany was 10 percent 
larger in 1948 than in 1947. The Netherlands, a comparative new- 
comer in petroleum production, obtained from the Schoonebeek field 
133 percent more oil in 1948 than in 1947. Austria, however, pro- 
duced 2 percent less petroleum in 1948 than in 1947. 

For eastern Europe exact statistical data are generally lacking. 
The best estimates that can be made at this time indicate that the 
U. S. S. R. increased its production 16 percent from 1947 to 1948. 
Rumanian output was 8 percent larger in 1948 than in 1947. Hun- 
gary, however, produced 18 percent less petroleum in 1948 than in 
1947. But Poland increased its small petroleum production 5 percent 
from 1947 to 1948. | a 

The most spectacular gains in petroleum production were in the 
Middle East. This group of six countries increased its output 36 | 
percent from 1947 to 1948. The Burghan field in Kuwait produced 
nearly three times as much in 1948 an in 1947. In Saudi Arabia the 
output of the Abqaiq field doubled from 1947 to 1948, so that the 
production of the country was 59 percent larger in 1948 than in 1947. 
Iran, with its production virtually controlled at the source, expanded 
its output 23 percent to meet the rising demand for petroleum prod- 
ucts. In contrast, Iraq, in consequence of closing of the Haifa re- 
finery and suspension of pipe-line shipments to Palestine in April 
1948, reduced its production of crude 27 percent from 1947 to 1948. 
In Egypt the new Sudr field was chiefly responsible for a 55-percent 
increase in crude production from 1947 to 1948. 

Eastern Asia showed a general pattern of recovery from war dam- 
ages and political unrest. Indonesia nearly quadrupled in 1948 the 
diminished production of 1947, but still attained little more than half 
of its 1939 output. In British Borneo increased production in the 
Seria field of Brunei in particular boosted the output 55 percent from 
1947 to 1948.
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World production of crude petroleum, 1942—48, by countries, in thousands of barrels 

{Compiled by B. B. Mitchell] 

Country 1942 1943 1944 1945 1946 1947 1948 

North America: 
Barbados. _.-.-----------.- 2 2 1 2 1 (2) (1) 
Canada. _..--.-.--_--------| 10, 365 10, 052 10, 099 8, 483 7, 586 7, 692 12, 098 
Cuba 3___ 2 151 107 109 149 269 300 159 
Mexico_-.....-..----.-.--_-| 34, 815 35, 163 38, 203 43, 547 49, 235 56, 284 58, 508 
Trinidad________.__-_.---._| 22, 069 21, 385 22, 139 21, 093 20, 233 20, 521 20, 111 
United States___..___._.__-|1, 386, 645 |1, 505, 613 [1, 677, 904 |1, 713, 655 |1, 733, 939 |1, 856, 987 | 2,016, 282 

Total North America_--_.|1, 454, 047 |1, 572, 322 |1, 748, 455 |1, 786,929 |1, 811, 263 |1, 941, 784 | 2, 107, 158 

South America: 
Argentina__...-.......-----| 23, 704 27, 714 24, 230 22, 881 20, 604 21, 846 23, 734 
Bolivia__........___-.---=-- 308 334 314 382 363 377 464 
Brazil_......_....-_.---.--- 33 48 58 79 67 97 144 
Colombia. _........-.------| 10, 487 13, 261 22, 291 22, 449 22, 118 24, 794 23, 792 
Ecuador... _-..---.--.----- 2, 278 2, 315 2, 967 2, 664 2, 323 2, 282 2, 563 
Peru_...-.-.-..._..--------| 13, 629 14, 654 14, 389 13, 744 12, 468 12, 764 14, 069 
Venezuela.......___.._____..-| 147,675 | 177,631 | 257,046 | 323,156 | 388,486 | 434, 905 490, 015 

Total South America_..._} 198,114 | 235,957 | 321,295 | 385,355 | 446,429 | 497,065 554, 781 

Europe: 
Albania_...._.......------ 1,601 1, 001 334 267 3 1, 000 31, 800 31, 400 
Austria__...-.--.--------.- 5, 899 7, 478 8, 218 3, 074 5, 734 6, 285 6, 149 
Czechoslovakia._._...------ 271 3 200 3185 | 91 196 210 204 
France__.......------------ 463 3 356 3 300 197 367 363 370 
Germany_._....--_-------- 5,191 | 4,973 6, 154 3, 935 4, 5389 4, 035 4, 446 

‘ Hungary.__.-..-.-_-------- 5, 037 6, 347 4 6, 204 4 5,018 5, 146 4, 330 3, 542 
Italy_....--.-..---.-------- 101 3 75 3 75 375 82 80 70 
Netherlands___..---...-----|---------- (5) 14 |. 41 435 1, 478 3, 444 
Poland_...._..---.---.----- 2, 794 3 3, 500 3 3, 000 8 750 866 951 31,000 
Rumania_.__--...------._.| 42,094 39, 182 26, 191 34, 772 31, 434 28, 552 30, 868 
U.S. 8. R. 37 -_-.------| 227,470 | 200,750 | 275,000 | 148,953 | 157,673 | 187,463 | 218,000 
United Kingdom._.__.__._- 605 839 703 532 412 351 323 
Other Europe 3_____.__-___. 10 10 500 450 400 365 365 

Total Europe 7___---...--| 291, 536.| 264,711 | 326,878 | 198,155 | 208,284 | 236, 263 270, 181 

; Asia: 
: Bahrein Island_._-_-_-._-_- 6, 241 6, 572 6, 714 7, 309 8, 010 9, 411 10, 915 

Burma....-_...-.---------- 2, 500 1, 000 3 750 3 725 15 59 360 
. China__...-----------.___- 340 447 505 484 513 378 533 

Formosa. _._------------- 48 38 40 i 16 18 318 
India... 2, 792 2, 735 2, 784 2, 363 2, 193 1, 533 1, 742 
Indonesia...--....-...-_..-| 24, 000 48, 294 22, 260 7, 600 2, 100 8, 020 8 31, 900 

¢ Tran... .|) 72, 256 74,612 | 102,045 | 130,526 | 146,819 | 154,998 190, 395 
Traq_.--.-.----.--.-...--.--| 19, 726 24, 848 30, 943 35, 112 35, 665 35, 834 26, 115 
Japan__..- 1, 652 1, 727 1, 601 1, 544 1, 343 1, 276 1, 122 
Kuwait. ..____.-------.--__}-.------..]---------.|---------_|---------- 5, 931 16, 225 46, 098 
Pakistan_____......-.-..-_- (°) (*) (°) (9) (°) 330 490 
Sarawak and Brunei_....-.| 33,000 3 4, 500 3 6, 000 2, 100 2, 050 12, 970 20, 120 
Saudi Arabia_....._-.--__- 4, 530 4, 868 7, 794 21, 311 59, 944 89, 852 142, 853 
U.S. 8S. R.: Sakhalin 3_____ 4, 000 5, 000 5, 000 6, 000 6, 000 7, 000 7, 000 

Total Asia 7_.__.._.....-.-| 141,085 | 174,641 | 186,436 | 215,085 | 270,599 | 337, 904 479, 661 

Africa: 
Egypt__.-.----------- 8, 275 8, 953 9, 416 9, 406 9, 070 8, 627 13, 398 
Morocco, French__.-----._- 41 39 32 26 20 23 102 

Total Africa__._._.--.._--- 8, 316 8, 992 9, 448 9, 432 9, 090 8, 650 18, 500 
Oceania: New Zealand__...___- 2 2 2 3 2 2 2 

Grand total_........_.-~-|2, 093, 100 |2, 256, 625 |2, 592, 514 |2, 594, 959 |2, 745, 667 |3, 021, 668 | 3, 425, 283 

1 Less than 500 barrels. 6 Beginning in 1945, postwar borders. 
2? Natural naphtha and gas oil. 7U. 8. S. R. in Asia (except Sakhalin) included 
3 Estimate. with U.S. S. R. in Europe. 
4 Data represents Trianon Hungary after October 8 Includes New Guinea. 

1944. ® Included with India. 
5 Data not available.



Phosphate Rock 
By BERTRAND L. JOHNSON anno E, M. TUCKER 

| GENERAL SUMMARY - 

INED production of phosphate rock in the United States made 
a new high record in 1948, according to the reports submitted 
by producers to the Bureau of Mines; the total reached 9,388,160 

long tons, more than a quarter of a million tons above the 1947 record 
high. Of this, 7,184,297 tons were mined in Florida, over 800,000 
tons more than in 1947; 1,499,547 tons in Tennessee, only slightly 
more than in 1947; and only 704,316 tons in the Western States, 
about half a million tons less than in the previous year. 

Sales decreased from 9,027,030 tons in 1947 to 8,668,769 tons in 
1948 (see fig. 1), and the increase in Florida failed to counterbalance 

2 | . 
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FIGUfE 1.—Marketed production of domestic phosphate rock, 1900-48. 
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the large decrease in sales of Western States rock. The total value of 

the phosphate rock sold or used rose to $50,501,598 in 1948, nearly 

$4,000,000 above the 1947 level. The P.O; content of the rock sold 

or used in 1948 declined from the record high of 1947 (2,903,082 tons) 

| to 2,810,206 tons in 1948. Imports increased both in quantity and 

value. Exports were less in 1948 by over 600,000 tons in quantity 

and about $3,000,000 in value. Apparent domestic consump- 

tion increased to 7,700,081 long tons in 1948. Stocks rose sharply to 

1,819,000 tons at the end of 1948, due chiefly to a large increase to 

those in Florida. 
The Congress passed a law in June 1948 that increased the maximum 

acreage of phosphate leases on public lands that can be beld within a 

State from 2,560 to 5,120 acres and fixed the national maximum 

holding at 10,240 acres. : | a 

Salient statistics of the phosphate-rock industry in the United States, 1947-48 

1947 4948 

. Long tons Value at mines Long tons Value at mines 

P2O0s Aver- P205 Aver- 

Rock content Total age | Rock content | Total age 

Production (mined) --| 59, 110, 989| § 2, 938, 432 (1) (1) 9,388, 160/3, 035,108) () () 

Sold or used by pro- 
ducers: 

Florida: 
Land pebble.....-| 6,314,077| 2,108, 702) $31,975, 858) $5. 06)6, 421, 725|2, 155, 037/$37, 070,381) $5.77 

Soft rock..._----- 88, 620 17, 976 326,064, 3.68| | 69,335] 13,992) 293,927| 4. 24 

Hard rock..--.--- 79, 330 28, 850 618, 330| 7.79] 48,198} 17,404] 368,586) 7. 65 

“Motal Florida._.| 6, 482,027| 2, 155, 528| 32,920,252} _ 5. 08|6, 539, 258)2, 186, 433) 37, 732,894) 5.77 

Tennessee 2.........| 31, 411, 884 2399, 583} 27,779,099] 35. 511,307, 507} 369,612) 8, 231,251) 6.30 
Idaho!... | 8.845, 048} 5 257, 186| 5 4,077,885] 54.83) 434,375] 131,284) 2, 122,080] 4. 89 

Montana.__..------| 236, 229 74.713| 51,571,117| 56.65} 248,683] 78,421] 1,720,254) 6. 92 

Wyoming.--.-.---- 51, 845 16, 072 290, 4841  5.60| 138,946] 44,456] 695,110] 5. 00 

Total United 
States. ...._..| § 9, 027, 030| 5 2, 903, 082] 5 46, 638, 837} 5 5. 17/8, 668, 769]2, 810, 206) 50, 501,598) 5. 83 

Imports 6._.-.-------- 43,477, (1) 505,840| 11.63} 48,104) = (4) 608, 932] 12. 66 

Exports 7___-.--------| 1,644,723] (1) 59,165,330) §5,57|1,016,792} (1) | 6,144,298] 6.04 

Apparent con- | 

sumption &_....-| 57,425,784] (1) |_-----------|--------|7, 700,081] @)_|-----------|-------- 

Stoeks in producers’ 7 _ 

hands, Dee. 31: 
Florida..........---| 518,000] 170, 000 (1) @)  |1, 145,000] 376,000; =) (1) 

Tennessee 23 9_____- 403, 000 112, 000 (1) (4) 582,000} 159, 000 (1) (1) 

Western States-----| 206,000] 560,000 (1) (1) 92,000} 28,000} (4) (1) 

Total stocks..--| 51,127,000} 5 342, 000 (1) G) 11,819,000} 563,000} =) (1) 

a Ge SO es me 

1 Data not available. 
2 Includes sintered matrix. 
3 Includes small quantity from Virginia. 
4 Includes Utah. 
5 Revised figure. 
6 Market value (or price) at port of shipment and time of exportation to the United States 

7 Exports as reported by producers. 
® Quantity sold or used by producers plus imports minus exports. 

9 Includes brown-rock matrix of sinter grade, sintered brown rock, blue rock, and some matrix of washer 

grade.
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Several general papers relating to the phosphate-rock industry have 
been published recently.! 

Mined production in the United States in 1948 bettered the record 
| high production of 1947 by 277,171 long tons. The new record of | 

9 388,160 long tons was made as a result of an increase of over 800,000 
tons in Florida and in spite of a decrease of over 500,000 tons in the 
mined production of the Western States. Phosphate rock was mined 
in 1948 in Florida, Tennessee, Idaho, Montana, Utah, and Wyoming. 

Phosphate rock mined in the United States, 1939-48, by States, in long tons 

. Tennes- | Western | United : Tennes- | Western | United 
Year | Florida | “see 1 States | States Year | Florida | “see 1 States | States 

1939..__-| 2, 791, 360| 1,057,570} 139, 040| 3, 987,970 || 1944..___| 3, 486, 482] 1, 413,246] 300, 274] 5, 200, 002 
1940.__._| 2. 782, 956) 1, 120, 551 164, 570] 4, 068, 077 |} 1945._..-] 3, 814, 935} 1, 260,849) 323,955] 5,399, 739 
1941_____| 3,417,900] 1,301,067; 203, 216) 4,922,183 || 1946_.__-| 5, 280, 402] 1, 316, 107 572, 330| 7, 168, 839 
1942.__-| 2, 984; 503] 1,568, 162| 266, 273] 4, 818,938 || 1947.___-| 6, 381, 282] 1, 489, 980/21, 239, 727|29, 110, 989 

| 1943. _-__| 3,274, 266| 1,868, 407/ 227, 294| 5, 369, 967 || 1948.__--| 7,184, 207] 1,499, 547/ 704,316] 9, 388, 160 
a 

- 1Includes small quantity of apatite from Virginia (none produced in 1948) and in 1989-43 some matrix 
of washer grade. . 

2 Revised figure. 

SALES | 

A marked decline occurred in 1948 in the quantity of phosphate 
rock sold or used by producers—from 9,027,030 long tons in 1947 to 
8,668,769 tons in 1948, a drop of 358,261 tons, owing largely to the 
sharp drop in sales of Idaho phosphate rock. The total value of the 
sales in 1948, as reported by the producers, was $50,501,598, nearly 
$4,000,000 greater than in 1947. 

Phosphate rock sold or used by producers in the United States, 1944-48 

a 7 | | | | 
Value at mines Value at mines _ 

Year Long tons |—————--— Year Long tons |————_——— 

Total Average Total Average 

1944.___......| 5,376,643 | $20, 856, 429 $3.88 || 1947.........-| 19, 027,030 | 1 $46, 638, 837 | 1 $5.17 
1945...-...--| 5,806,723 | 23, 951,077 4.12 || 1948.....-----] 8,668,769 | 50, 501, 598 5. 83 
1946.....----.| 6,860,713 | 31,043, 821 4. 52 
| 

1 Revised figure. 

1 Skeen, J. R., Furnace Phosphorus: Chem. & Eng. News, vol. 26, No. 33, Aug. 16, 1948, pp. 2436-37. 
Chemical Engineering, vol. 55, No. 8, August 1948, p. 300. 

3 oi, Paint and Drug Reporter, U.S. Acts to Ease Phosphate Shortage: Vol. 154, No. 10, Sept. 6, 1948, pp. 

, ’ Barth, T, F, W., Geochemical Cycle of Fluorine: Jour. Geol., vol. 55, No. 5, 1947, pp. 420-427. 
J acob, K. D., Phosphate Fertilizer Progress: Fertilizer Rev., vol. 23, No. 1, January-February 1948, pp. 

3-9, 19-20. 
Lang, A. Le Rock Phosphate for Direct Application: Fertilizer Rev., vol. 23, No.6, November-December 

1948, pp.9-12.
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The following table shows the sales of phosphate rock, by grades, 
for 1947 and 1948. 

| Phosphate rock sold or used by producers in the United States, 1947-48, by 
| grades and States 

a Florida Tennessee ? Western States |Total United States 

Grades—B. P. L.! content Per- Per- , Per- Per. 

(percent) Long | cent | Long | cent Long cent | Long | cent 
. tons of tons of tons of tons of 

total total total total 

1947 
Below 60.._.----------------| 93,028} —s 1)_—s 748, 219 53 2,669} (3) 838, 916 9 
60 to 66__......-------------- 5,798| (3) 309, 572 22) 42741481 424) 4589, 518 7 
68 basis, 66 minimum..------} 761, 058 12| 25, 186 2) £196,685] 417| £982,929! 411 
70 minimum......-----------| 976, 436 15] 191, 153 13) £129,504] 412) 41,297,093] 414 
72 minimum..__.------------| 1, 526, 077 24} 140,797 10} £391,450] 435] 4 2,058,324 23 
75 basis, 74 minimum.--.--..| 2, 281, 163 35|_.----.--.|------- 82, 938 7| 2,364, 101 26 
77 basis, 76 minimum...---._| 837, 726 13 477| (3) 1,092] (3) 839, 295 9 

Spare Be abatite) —------]} may] @_ | 1,480} @) | 84,633] a] 56,854) 
Total._.....-----------| 6, 482,027] 100] 1,411,884/ 100] 41,133,119] 100) 49,027,030] 100 

1948 ee ne ns (rs ns | 
Below 60.....---------------| 69, 385 1] 559,827 43 3,108} (3) 632, 270 7 
60 to 66...---. _-.-----------|---_----.-|_---_--] 506, 833 39 192, 527 2A 699, 360 8 
68 basis, 66 minimum_.......| 643, 627 10] 15,466 1 287, 871 35 946, 964 11 
70 minimum.......--.-------] 864, 756 13] 224, 453 17 338, 498 41| 1, 427, 707 16 
72 minimum.____..----------} 1, 231, 699 19]___.-.---.]-----.-]------------|--.---.] 1, 231, 699 14 
75 basis, 74 minimum--.----_-| 2, 802, 851 43 924) (8) |---.--------|-------] 2, 803, 775 33 
77 basis, 76 minimum.....---| 926,990 14|___--------]-------]----------.-]------- 926, 990 11 
Above 85 (apatite). ...---.-_-|----------|.------]------_-__|--__---]------2 2} 
Undistributed_....--.-.---.-]----------]------- 4) (8) |... 2-2. 4) @) 

, Total__.....--.--------| 6, 539, 258] 100] 1,307,507} 100 822,004 100] 8,668,769} 100 

1 Bone phosphate of lime. . 
2 Includes a small quantity from Virginia in 1947, 
3 Less than 0.5 percent. 
4 Revised figure. 

The apparent consumption of phosphate rock in the United States 
in 1948 increased to 7,700,081 long tons from 7,425,784 tons (revised 
figure) in 1947, an increase of a little over 250,000 tons. 

Apparent consumption! of phosphate rock in the United States, 194448, in 
long tons | 

Year Long tons Year Long tons 

1944__.--- eee ee--e--------| 5, 061, 924 |} 1947____ ee -------_-|] 27, 425, 784 
, 1945._.....-----.----------------------| 5, 457, 648 || 1948. _.-...---- 22 --------_| 7, 700, 081 

1946_...-..----------------------------| 6, 221, 525 

1 Quantity sold or used by producers plus imports minus exports. 
? Revised figure.
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Data on sales of phosphate rock by uses in 1947 and 1948 are shown 

in the accompanying table. 

Phosphate rock sold or used by producers in the United States, 1947-48, by 
uses and States 

ee 
LL 

eee rrr 

. Total United 
Florida Tennessee ! Western States States 

Uses Per- Per- Per- | Per- 

Long tons cent Long tons cent Long tons cent Long tons cent 

total total total | total 
a | 

1947 
Domestic: 
Superphosphates--.-------| 4, 842, 304 75) 275,488 20 2 249, 874 222) 25,367, 666 2 60 

Phosphates, phosphoric 
acid, phosphorus, ferro- 
phosphorus_.------------| 327,151 5} 799, 422 57 8, 035 1} 1,134,608 13 

Direct application tosoil...| 485, 517 7| 278,280 20 328) (3) 764, 125 9 

Fertilizer filler_...-.------- 18,006} (3) 19, 627 ]]__----------|------- 37, 633} (8) 

Stock and poultry feed ---- 36, 496 1}: 8,732) (8) |------------|------- 40,228] (3) 

Undistributed 4..--.-------|----------|------- 35, 335 2 2,712) (3) 38,047! (8) 

Exports 5_._--.-.------------ 772, 553 12}.-_.------]------- 2 872, 170 277| 21, 644, 723 218 

Total_......-----------| 6, 482, 027 100| 1, 411, 884 100} 21,133, 119 100} 29,027,030 100 . 

1948 eens eee ees es a 

Domestic: 
Superphosphates - --.------] 5, 117, 520 78| 231, 654 18 315, 764 38} 5, 664, 938 65 

Phosphates, phosphoric 
acid, phosphorus, ferro- 
phosphorus....----------| 316, 658 5| 761,698 58 9, 527 1| 1,087, 883 13 

Direct application tosoil._-| 513, 495 8| 270,899 21 7, 433 1 791, 827 9 

Fertilizer filler......------- 19, 323} (3) 11, 579 1|__-.--------]------- 30, 902) (3) 

Stock and poultry feed ---- 40, 510 1|_._-_-.----|-------]------------|------- 40, 510 1 

Undistributed 4...----.---- 99/ (3) 31, 677 2 4,141 1 35,917} (3) 

Exports §_...-..-.-----------| 581, 653 8}_.____-.--]..------ 485, 139 59| 1,016, 792 12 

Total_...--.-.---------| 6, 589, 258 100] 1, 307, 507 100 822, 004 100} 8,668, 769 100 

ee 

1 Includes a small quantity from Virginia in 1947. 
2 Revised figure. 
3 Less than 0.5 percent. 
4Includes phosphate rock used in pig-iron blast furnaces, parting compounds, research, defluorinated 

phosphate rock, refractories, and other uses. 
5 As reported to the Bureau of Mines by domestic producers. 

Certain details regarding the superphosphate industry are shown in 

the following table: 

Production, shipments, and stocks of superphosphates (18 percent available 

phosphoric acid), 194448, in short tons 

[Bureau of the Census] 

a 

 —— 

1944 1945 1946 1947 1948 

nS (ECTS IIE DS Ce 

Production.........-.-----------------------| 6,692,368 | 7,372,104 | 7, 847, 591 9, 292,677 | 9,319, 697 

Shipments.__....-.--.------------------------| 3,951,402 | 4, 332,992 | 4,421,670 | 4, 752,324 | 4, 789, 668 

Stocks in manufacturers’ hands Dec. 31---.-- 794, 778 808, 027 646, 278 856, 382 | 1, 216, 788 

eee err 

en
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PRICES | | 

Prices for both Florida and Tennessee phosphate rock were raised 
early in 1948. It is reported (Oil, Paint and Drug Reporter, April 26, 
1948) that the new Florida prices are based on costs of oil at $2.89 a 
barrel and labor at 98 cents an hour and that in Tennessee the prices 
are adjusted to costs of coal at $6 per net ton, and a labor price of 82 
cents an hour. The accompanying table gives the price quotations 
of the Oil, Paint and Drug Reporter, at the beginning, middle, and 
end of 1948 for Florida and Tennessee phosphate rock. The Tennes- 
see quotations are now given on a P.O; basis instead of the B. P. L. 
content formerly used. Quotations for Western States phosphate 
rock are not given in the trade journals. 

Prices per long ton of Florida and Tennessee unground, washed, and dried 
phosphate rock, in bulk, f. 0. b. cars at mine, by grades, in 1948 

[Oil, Paint and Drug Reporter] 
eee 

Florida land pebble Tennessee brown rock 
Grades (percent) ! |] 

Jan. 5 June 28 Dec. 27 Jan.5 | June 28 | Dec. 27 

68/66 B. P. L...---.---.-...-.-.---.-|$3.34-$8. 49 $4.61 $4. 61 | 70/68B.P.L..-.--...-.-...---.--..| 3,74 3.89 5.01 5.01| $5.50 |...-..-.-|..-.. 72/70 B. P. L_-----__--------------__| 4.84- 4.42 |$5.31- 5.61 1$5.31- 5. 61 6.00 |_--.--.---}-- 75/74 B. P. L__--.-_-------------_-_-| 5.34- 5.49 | 6.31- 6.51 | 6.31- 6.51 |_......___ ~--------- |e eee 77/76 B.P.L.._----..-.---.--..-....| 6.34 6.49 | 7.31 7.31 wotenneee|-ne nee | en 27-26 PO5_.___--------------------_|------_-----]._--_-----__|__---_-_-..-]_._.- $6. 00 $6. 00 29 P2035... ------------------ 22-2 | nee fone e| ef BB | 
30 P205____.------------ eee |e |_e | 5.30 |----. 2-2] 2 30-29 P2O5_ __.--------------------__|--.-------_-}-_---_-_-__|_- anne ene ee 6. 75 6. 75 

REVIEW BY STATES 

SOUTHERN STATES 

Arkansas.—No development work is known to have been in prog- 
ress in 1948 in the Batesville area, Independence County, Ark., where | 
drilling operations by the State Division of Geology in 1947 proved 
141,540 long tons of phosphate rock averaging 40.97 percent tricalcium 
phosphate. 

Florida.—aA new high record was made in 1948 in the total quantity 
of Florida phosphate rock, sold or used—6,539,258 long tons—but 
only slightly higher than the 1947 record. The total value of this 
rock—$37 ,732,894—was nearly $5,000,000 greater than the value of 
the phosphate rock sold or used in 1947. Increases occurred only in 
the quantity and value of the land-pebble phosphate rock sold or 
used. 

The land-pebble phosphate-rock-mining companies in operation 
in 1948 were the American Agricultural Chemical Co. (Pierce) ; 
American Cyanamid Co. (Brewster); Coronet Phosphate Co. (Plant 
City); Davison Chemical Corp. (Ridgewood); International Minerals 
& Chemical Corp. (Mulberry) ; Pembroke Chemical Corp. (Pembroke) ; 
Swift & Co. (Agricola); and the Virginia-Carolina Chemical Corp. 
(Nichols).
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Two papers on phosphate-rock mining and milling practices in 

Florida appeared in the latter part of the year.’ 

Florida phosphate rock sold or used by producers, 1944-48, by kinds 

nnn 
Hard rock Soft rock ! 

Year Value at mines Value at mines 

Long tons |---| Long tons |}——————_,—_—_ 

Total Average Total Average 

1944______..-----.------------- 22, 500 $138, 952 $6. 18 60, 087 $259, 523 $4. 32 

1945... ..-- sss--s---------| 63,491 | 426, 061 6.71 71,715 | 293, 433 4.09 
1946.......--.-s-2----------| 100,881 | 762,127 7.55 97,067 | 387, 708 3. 99 
1947........-.-.-e----------| 79,380 | 618,330 7.79 88,620 | 326,064 3.68 
1948... -...---.---------| 48,198 | 368, 586 7. 65 69,335 | 293, 927 4.24 

Lee 
nnn 

Land pebble Total 

Year | Value at mines | Value at mines | 

Long tons |\-—,--] Long tons |-—-—___ 

Total Average | Total Average 

1944.......--------------------| 3, 670, 208 |$13, 136, 472 $3.58 | 3,752,795 ($13,534,047 | «$3. 61 
1945... esses. | 4, 103,022 | 15, 578, 980 3.80 | 4,238,228 | 16, 298, 474 3. 85 
1946.00... -----.| 4, 807, 563 | 19, 867, 339 4.13 | 5,005,511 | 21,017,174 4. 20 
1947.00 ne. ---| 6,314,077 | 31, 975, 858 5.06 | 6,482,027 | 32, 920, 252 5.08 
1948... -.----.--------| 6,421, 725 | 37,070, 381 5.77 | 6,539,258 | 37,732, 894 5.77 
Se Cr es ee 

1 Includes material from waste-pond operations. 

The International Minerals & Chemical Corp. operated its Achan, 

Peace Valley, and Noralyn mines and washers and its Prairie drier 1n 

1948; the Achan, however, was closed for 3 months. According to the 

annual report of the company for the fiscal year ended June 30, 1948, 

the Peace Valley mine operated at capacity throughout the fiscal year, 

and the Noralyn mine commenced production late in that year and | 

met expectations in tonnage and quality of output. Several articles 

descriptive of the Noralyn mine were published in 1948.3 This mine, 

located about 3% miles south of Bartow, is reported to be the largest 

in the world, with a designed capacity of 1,500,000 tons of phosphate 

rock annually. After the overburden is stripped off, the matrix 1s 

mined by a walking dragline excavator and sluiced to a pump which 

forces the material in suspension to the top of the washer. The washer 

makes the first separation into two particle sizes, elevating the larger 

to pebble phosphate bins, and sending the smaller to the desliming 

section. The desliming section rejects the minus 200-mesh material 

(mainly clay) and separates the remaining solids into two portions, 

the smaller-mesh material going to the flotation cells and the larger to 

? Kelly, J. E., Phosphate Mining Practice: Mining World, vol. 10, No. 9, August 1948, pp. 16-19. 

. Kelly, J. E., Florida Phosphate Milling: Mining World, vol. 10, No. 13, December 1948, pp. 35-37, 40. 

3 Rock Products, World’s Largest Phosphate Plant: Vol. 51, No. 6, June 1948, pp. 116-121. 

Engineering and Mining Journal, Noralyn Phosphate Plant World’s Biggest: Vol. 149, No. 6, June 1948, 

pp. 70-77, 
Olive, T. R., Materials Handling at International Minerals’ Noralyn Phosphate Plant: Chem. Eng., 

vol. 55, No. 12, December 1948, pp. 100-104, 106. 

7 ery W. M., Noralyn Mine Opens New Era: Pit and Quarry, vol. 40, No. 12, June 1948, pp. 66-70,
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spiral concentrators. At present all products are sent to Mulberry for 
drying. Construction of this plant was begun early in 1947, and it 
went into operation in March 1948. 

The American Agricultural Corp. operated its mines Nos. 3 and 11, , 
its tabling plant, and its drier at Pierce. The American Cyanamid 
Co. reports that phosphate rock was recovered from its Saddle Creek _ 
mine, washer, and flotation unit and dried at Brewster. The Coronet 
Phosphate Co. operated its Eleanor mine, washer, and flotation plant 
and dried the phosphate-rock production at the Coronet drier. A 
description of the Eleanor operations was published during the 
year.* The Davison Chemical Corp. mined phosphate rock from its 
Bonny Lake, Pauway No. 3, and Pauway No. 4 mines and dried the 
washed rock at its Ridgewood drying plant. The Pembroke Chemical ~ 
Corp. operated its mine, washer, and drier at Pembroke. — 

The Armour Fertilizer Works new triple superphosphate plant 
development at Bartow is said to have begun early in December 1947 
with the grading of a double-track spur into the property from the 
Seaboard Air Line and to have continued in 1948. 

Swift & Co. operated its Swift No. 5 and Swift No. 6 mine and 
washer, drying the phosphate rock produced at its Agricola drier. 
The Virginia-Carolina, Chemical Corp. operated its Homine mine and 
washer and mined feed from the Phosmico debris dumps. The 
Phosmico and Nichols drying plants and the company calcining kiln 
were also in operation. A description of the Homeland property of 
the Virginia-Carolina Chemical Corp. was published. | 

In the hard-rock phosphate field, C. & J. Camp (P. O. Box 608, 
Ocala, Fla.) and J. Buttgenbach & Co. (P. O. Box 67, Lakeland, Fla.) 
operated jointly, as in recent years, and both mined and shipped 
hard-rock phosphate from the Section 12 mine near Dunnellon. All 
the shipments were for foreign consumption. 

| Several soft-phosphate companies were operating in the waste 
2 ponds of the hard-rock phosphate field, and one company mined and 

shipped a phosphatic clay from Bartow. 
Tennessee.—The quantity of phosphate rock sold or used by 

Tennessee producers in 1948 dropped over 100,000 tons—from 
1,411,884 long tons (including a small quantity of apatite from Vir- 
ginia) in 1947 to 1,307,507 tons in 1948. The total value in 1948, 
however, was nearly $500,000 more than in 1947, according to reports | 
from producing companies, and rose to $8,231,251. 

Tennessee brown-rock phosphate was mined in 1948 by the Ten- 
nessee Valley Authority (Columbia, Tenn.) and by several private 
companies: Armour Fertilizer Works (Room 350, Hurt Building, 
Atlanta, Ga.); Federal Chemical Co. (Room 634, Starks Building, 
Louisville, Ky.); Harsh Phosphate Co. (Route 1, Murfreesboro Road, 
Nashville, Tenn.); Hoover & Mason Phosphate Co. (8 Michigan 
Avenue, Chicago, IIl.); International Minerals & Chemical Corp. 
(20 North Wacker Drive, Chicago, IIll.); Monsanto Chemical Co. 
(1700 South Second Street, St. Louis, Mo.); Owens Agricultural Co. 
(Centerville, Tenn.); and Virginia~Carolina Chemical Corp. (P. O. 
Box 1797, Richmond 14, Va.). 

4 Lenhart, W. B., Belt Concentration System for Phosphate Recovery: Rock Products, vol. 51, No. 11 
November 1948. pp. 74-79. 
' Bigg es W.B., A Million-Ton Flotation Plant: Rock Products, vol. 51, No. 4, April 1948, pp. 104-110
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Tennessee phosphate rock! sold or used by producers, 1944-48 

nn 

- Value at mines Value at mines | 

Year: Long tons ie Year Long tons |————{_ . 

Total Average Total Average 

1944__......----| 1,324, 849 $5, 975, 337 $4.51 || 1947__..-..----] 1,411, 884 | $7, 779, 099 $5. 51 

1945_____--_-_--| 1, 294,297 | 6, 062, 688 4.68 |} 1948..__-..-.--| 1,307, 507 | 8, 231, 251 6. 30 

1946_____.------| 1,362,600 | 7,014, 490 5.15 

en Sn Le es ee 
1 [Includes in 1944-47 small quantity of Tennessee blue rock and also Virginia apatite. 

According to the annual report of the TVA for the fiscal year ended 

June 30, 1948, the TVA chemical plant at Muscle Shoals produced 

- 153,000 tons of triple superphosphate, 6,000 tons of calcium meta- | 

: phosphate, and 27,000 tons of fused tricalcium phosphate for use as 

plant nutrients in a program of soil and water conservation. | 

Because most of the remaining brown-rock phosphate deposits in 

Tennessee are sands mixed with clay and silica, TVA has developed | 

washing methods in connection with mining operations that have 

resulted in improved recovery of the phosphate. In the fiscal year 

1948, data compiled on large-scale tests of the use of caustic soda 

dispersant in the washing operation to improve phosphate recovery 

showed an increase of about one-fourth of the amount recovered and 

a reduction in the cost of the recovered material by about one-eighth. 

Means of reducing dispersant consumption and improving control 

methods, developed in the laboratory, were being tested at the field 

plant near Columbia, Tenn. | 

Phosphate sands ordinarily have to be made into lumps for a suitable 

furnace charge. TVA explorations have indicated that pelletizing 

or briquetting will prove cheaper and simpler than present methods 

_ of sintering and nodulizing. An experimental shaft kiln for calcining . 

pellets in order to give them strength was developed during the year 

and proved considerably more economical than the rotary kiln : 

previously used. . 

Tests during the 1948 fiscal year showed phosphate briquets to be 

an excellent low-cost charge for fused tricalcium phosphate furnaces, 

promising to produce a substantial saving in the cost of making this 

fertilizer. Equipment was being installed for the two furnaces at 

TVA’s fused tricalcium phosphate plant near Columbia, Tenn. . 

A radically new type of electric furnace, having a crucible that 

rotates slowly, was placed in pilot-plant operation during the 1948 

fiscal year. The primary objective was to develop a method for 

smelting phosphate sands directly, as elimination of the costly 

agglomeration step would significantly reduce the cost of producing 

concentrated fertilizers. The first phase of pilot-plant investigation 

showed not only that phosphate sands could be used satisfactorily as 

a charge but that the new furnace operates more efficiently than 

conventional furnaces. 
During the fiscal year 1948 TVA began a study to perfect technical 

improvements in the wet process of triple superphosphate production, 

particularly for recovery of sulfuric acid from the byproduct calcium 

sulfate. | 

In the fiscal year 1948 TVA began to build a furnace of new design 

in which it is expected to produce calcium metaphosphate, containing
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about 60 percent available P.O;, at a cost per unit of P.O; as low or 
lower than that for manufacturing concentrated superphosphate. 
The new process permits the use of pulverized rock phosphate for a 

| large part of the furnace charge in place of lump rock or agglomerated 
phosphate. 

Several projects were under way with respect to improvements in 
the TVA process for producing fused tricalcium phosphate, a fertilizer 
material of about 50 percent greater concentration than ordinary 
superphosphate. A small pilot furnace at Muscle Shoals was used 
during the fiscal year to test natural gas as a fuel in place of oil and 
to investigate the use of Florida and western phosphate rock, which 
would be more plentiful and economical to use in most localities. 

_ Preliminary tests showed that natural gas would be a suitable fuel. 
Florida ores proved amenable to processing by this method, but the 
western material tested proved more difficult to defluorinate. Pilot- 
plant tests looking toward increasing the concentration of fused 
tricalcium phosphate above the 27 percent average for the Columbia 
plant were made. With a furnace charge of high-grade phosphate 
rock with low silica content, a concentration of nearly 33 percent 
was obtained with a fuel consumption about 18 percent higher than 
at Columbia. In other pilot-plant tests, borax was added to the 
furnace charge to produce fused tricalcium phosphate containing 
boron, one of the “‘trace elements’? recognized in recent years as 
deficient in many soils. 

During the fiscal year 1948 TVA resumed studies begun several 
years ago for making dicalcium phosphate fertilizer by mixing pul- 
verized phosphate rock and phosphoric acid and subjecting the 
mixture to moderately high temperature and pressure. The process 
of production of dicalcium phosphate by treating lime with phosphoric 
acid was still carried on by TVA. TVA’s studies of the production 
of phosphate nitrogen fertilizers as well as potassium phosphate 
fertilizers were continued. 

Two papers on TVA’s studies (in addition to those referred to later 
under Technology) were published during the year.® 

Its fifth and largest electric furnace for the production of elemental 
phosphorus at Monsanto, Tenn., was dedicated by the Monsanto 
Chemical Co. in October 1948.7 Rated at over 20,000 kilowatts, the 
new furnace is reported to add nearly 50 percent to the plant’s output 
of elemental phosphorus. Plans for constructing a washing unit to 
eliminate fluorine gas present in smoke emitted from the Monsanto 
phosphorus plant were announced at the dedication. Excavation of a 
large settling pond, reported one-half mile in length and averaging 20 
feet in depth to prevent phosphate-bearing mud from flowing into the 
Duck River, was started during the summer of 1948. A new railroad 
spur, expected to double shipping capacity, was completed on the 
plant grounds. 

6 Hudson, E. P., Phosphate Fertilizer Technology of the Tennessee Valley Authority: Manufacturing 
Chemist, vol. 19, 1948, pp. 519-520. 
Hudson, E. P., New Fertilizer Technology: Chem. Age (London), vol. 59, No. 1527, Oct. 16, 1948, p. 521 

‘synopsis of a paper ““TVA Phosphatie Fertilizer Technology,” presented before the Fertiliser Society, 
London, Oct. 20, 1948.) 

7 Chemical Engineering, Phosphorus Output Boosted by Monsanto Expansion: Vol. 55, No. 12, Decem- 
ber 1948, pp. 189-90. 

Manufacturers Record, Another Furnace Added to World’s Largest Phosphorus Works in Tennessee: 
Vol. 117, No. 12, December 1948, pp. 46-47.
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The Victor Chemical Works continued production of elemental 
phosphorus at its electric-furnace plant in the brown-rock phosphate 
field. 

Virginia.—No apatite was produced at the apatite-ilmenite deposit 
of the Calco Chemical Division, American Cyanamid Co., Piney River, 
Va., in 1948. No sales were made from the stocks on hand, and none 
of the apatite was used by the company. ‘The shut-down of the mine 
and plant is reported permanent by the company. 

WESTERN STATES 

Sharp declines in both quantity and value featured the total 
marketed production of Western States phosphate rock in 1948, 
according to reports from producers to the Bureau of Mines. The 
great drop in Idaho shipments, caused by cessation of United States 
Army purchases in 1948 for overseas shipments to occupied territories, 
was not counterbalanced by the increases in shipments of Montana 
and Wyoming phosphate rock. (See fig. 2.) The output in 1948 
came from all four States of the western field—Idaho, Montana, Utah, 
and Wyoming. | 
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The average value per ton of the Western States phosphate rock sold 
or used, as reported by producers, increased slightly for the year— 

: rising from $5.24 in 1947 to $5.52 in 1948. 
In the early part of 1948 Permanente Metals Corp. was producing 

its fused calctum-magnesium-phosphate fertilizer, made from serpen- 
tine and Idaho phosphate rock, at its Permanente, Calif., electric- 
furnace plant, but it is said to have ceased operations later in the year. 

| Manganese Products, Inc., Seattle, Wash., began production at 
Seattle in 1948 of an electric-furnace fused calctum-magnesium-phos- 
phate fertilizer, using olivine from Cypress Island, Wash., and phos- 
phate rock from the Philipsburg district, Mont. A description of the 
plant was published late in the year.® 

Detailed geologic mapping of known deposits in some of the most 
important areas of the Idaho-Utah-Wyoming area have been com- 
pleted by the Geological Survey, and work is going forward in other 
areas. Reconnaissance surveys are being made throughout the re- 
gion. New deposits that may have commercial value have been dis- 
covered in western Montana. Mining-cost studies have been made 
by the Bureau of Mines, which is also experimenting with beneficiation 
of raw rock phosphates in its Salt Lake City laboratory. Recovery of 
the vanadium content of the phosphate rock by electrothermal process- 

| ing is being studied by the Bureau of Mines at Albany, Oreg. 

Western States phosphate rock sold or used by producers, 1944-48 

_ Idaho! Montana 

Year Value at mines Value at mines 

Long tons Long tons |---|, 

Total Average Total Average 

1944.00 | 112,565 | $584, 400 $5.19 | 186,434 | $761,745 | «$4.09 
1945._...-2.------------------- 123, 340 673, 627 5. 46 150, 858 916, 288 6. 07 
1946__..-..-------------------- 312,658 | 1, 805, 103 5.77 179, 944 | 1, 207, 054 6. 71 
1947.__..____--.---------------] 2. 845,045 | 2 4, 077, 885 24.83 236, 229 | 21,571,117 6. 65 
1948.______.-_._----------..-..| 434,375 | 2,122) 089 4,89 948,683 | 1,720, 254 6. 92 

Wyoming Total 

Year Value at mines Value at mines 

Long tons Long tons 

Total Average Total Average 

1944._..._ ee} 298, 999 | $1, 346, 145 $4. 50 
1945..____-_-.---.------.---_--|_-----------|------------|------------] 274,198 | 15589; 915 5. 80 
1946.._..--_-------------------|------------|------------|------------| 492,602 | 3,012) 157 6.11 
1947__....-_.------------------ 51, 845 $290, 484 $5.60 | 2 1,133, 119 | 2 5, 939, 486 25.24 
1948._.....-..-.---------------- 138, 946 695, 110 5. 00 822,004 | 4, 537, 453 5. 52 

1 Includes Utah in 1946-48. 
2 Revised figure. 

Idaho.—Idaho retained its position as the leading phosphate-rock 
producer of the Western States in 1948; but its output, both in quan- 
tity and value, was cut to nearly half that of 1947. Its shipments (in- 

8 Granberg, W. J., Electric Furnace Combines Olivine and Phosphate: Rock Products, vol, 51, No. 10, 
October 1948, pp. 108, 110.
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cluding a small quantity from Utah) were only 434,375 long tons, 
valued at $2,122,089. At that, however, they were greater than in 
any year before 1947. 

As in 1947, three companies operating in Idaho reported sales of 
phosphate rock in 1948. The largest producer was again the Simplot 
Fertilizer Co., Pocatello, Idaho, which continued its mining operations 
at the Gay mine, Fort Hall Indian Reservation, Bingham County. 
Much of the output was exported. A smaller amount was used do- 
mestically, largely in the manufacture of superphosphate; but a con- 
siderable quantity was sold for direct application to the soil as a fer- 
tilizer. This firm obtained in 1948 a Government lease on 1,124 acres 
of phosphate rock land suitable for strip mining in Caribou County, 
north of Bingham County, where the company is now operating. High- 
grade rock is to be used in the company Salt Lake City plant. The 

_ low-grade rock is to go to the elemental phosphorus electric-furnace 
plant being erected at Pocatello, Idaho. This lease is the first ever 
issued by the Government in which development of the lower-grade 
phosphate rock is contemplated through stipulation for payment of 
royalties not only on production of 30-percent material but also ‘‘on 
any phosphate rock of lower grade which may be utilized.” 

The Westvaco Chemical Division, Food Machinery & Chemical 
Corp. in 1948 began the erection near Pocatello, Idaho, of an electric- 
furnace plant for producing elemental phosphorus, the first in the 
West. The initial furnace is expected to be completed early in 1949. 
Electric power will be obtained from the Idaho Power Co. The 
Union Pacific Railroad has completed a 23-mile spur linking the 
phosphate-rock mine with the electric-furnace plant and the Simplot 
superphosphate operations at Pocatello. It is expected that initially 
the elemental phosphorus will be shipped in tank cars to Westvaco’s 
plant at Carteret, N. J., where it will be burned to phosphorus pent- 
oxide and phosphoric acid. It is planned to process the phosphorus 
to phosphates at the company plant at its natural sodium sesqui- 
carbonate mine at Trona, Wyo., at a later date. 

The Anaconda Copper Mining Co. operated its No. 3 mine at Conda, 
Caribou County, Idaho. The rock mined was used largely for the 
production of superphosphates;a smaller quantity went into phosphoric 
acid and phosphate chemicals, and a yet smaller amount for direct 
application to the soil. None was exported. 

The San Francisco Chemical Co., Montpelier, Idaho, did not operate 
its Waterloo mine near Montpelier, Bear Lake County, Idaho, in 
1948. A considerable tonnage, already in stocks, was used domesti- 
cally, and some was exported. 
Montana.—Montana phosphate-rock production continues to in- 

crease; the State, however, remained in second place among the 
producers of the Western States. Shipments from Montana mines in 
1948 totaled 248,683 long tons valued at $1,720,254. Both quantity 
and value exceeded those of 1947. The Montana Phosphate Products 
Co., Trail, British Columbia, was, as usual, the largest producer in 
Montana. It operated its Anderson, Anaconda, and Graveley mines, 
as well as several Government leases, all in the Garrison district, 
Powell County. All of the rock shipped was exported to the plant of 
the parent company at Trail, British Columbia. Mining operations
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were also carried on by George Relyea, Garrison, Mont., at the Relyea 

mine also in the Garrison district, and the production was shipped also 

to Trail, British Columbia. The Silica Products Co., Inc., 433 Provi- 

dent Bldg., Tacoma, Wash., reported no production in 1948 at its 

phosphate-rock mine in the Elliston district in Powell County, but 

| expected to operate sometime in 1949. 
In the Philipsburg district, Granite County, only Manganese 

Products, Inc., Seattle, Wash., shipped any phosphate rock in 1948. 

It operated but one mine in 1948—the Edgar mine at Hall. The 

shipments of phosphate rock were to its own plant in Seattle, Wash., 

for the production of a fused calcium-magnesium phosphate fertilizer. 

Utah.—The Garfield Chemical & Manufacturing Corp., Salt Lake 

City, Utah, mined and shipped_phosphate rock from the Diamond 

Canyon phosphate mine on a Federal lease near Springville, Utah 

County, Utah, in 1948, for use in iron blast furnaces. ‘The Utah | 

Phosphate Co., Morgan, Utah, is reported to have a phosphate-rock 

mine and mill near Morgan, Morgan County, Utah; but the company 

did not report any operations in 1948. The phosphate rock deposit 

in Old Laketown Canyon in northeastern Utah is reported under lease 

to Idaho operators and is expected to be in production in 1949. 

Wyoming.— Wyoming became an increasingly important phosphate- 

rock producer in 1948, more than doubling its 1947 production. Ship- 

ments totaled 138,946 long tons, valued at $695,110. Most of this 

output came from the Leefe mine of the San Francisco Chemical Co., 

Montpelier, Idaho (a subsidiary of a British copper mining company, 7 

Mountain Copper Co., Ltd.). The company mined phosphate rock in 

the Beckwith Hills syncline west of Sage, Wyo., on land leased from 

the owners, the Stauffer Chemical Co., San Francisco, Calif. Construc- 

tion of a large crushing plant is reported to have been in progress during 

1948 at the Leefe operations. 
Phosphate Mines, Inc., continued in 1948 development of its 

phosphate-rock mine, 7 miles north of Kemmerer, Wyo. Two mills 

are said to have been installed during the year and at the end of 

September were about ready to operate. Sales of ground rock were 

made for direct application to the soil. 
The John M. Thomas claims and the Thomas-Walker-Doerr Co. 

leases (H. F. Chaney claims) on the Sublette Range anticline in 

western Lincoln County are reported to have been under development 

in 1948. 

| FOREIGN TRADE ° 

Data on imports and exports of phosphate rock and other phos- 

phatic materials are shown in the following tables: 

9 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 

Mines, from records of the U. 8S. Department of Commerce. Phosphate-rock export figures do not include 

Army shipments to occupied territories in 1946.



Phosphate rock and phosphatic fertilizers imported for consumption in the United States, 1944-48 

a 

1944 1945 1946 1947 1948 

Fertilizer —_—- | eh [OO Os re 

Longtons} Value /|Longtons| Value j{Longtons} Value j|Longtons|; Value /|Long tons Value 

Apatite.......-..-------.------------- ~~ ee ee ee eee 6, 090 $52, 758 12, 804 $102, 435 |_.--------|------------]----------|------------]----------|------------ 

Phosphates, crude, not elsewhere specified_.....-.----.---------| 117, 324 952,374 | 128,854 | 1,010,091 59, 739 $601, 683 43, 477 $505, 840 48, 104 $608, 932 

Superphosphates (acid phosphate): 
Normal (standard), not over 25 percent P20; content------- 1, 212 24, 420 1, 701 30, 180 2, 459 52, 419 5, 927 142, 706 2, 702 73, 808 

Concentrated (treble), over 25 percent P20; content-_-...---- 5 156 72 1, 836 36 1, 120 139 3, 864 527 25, 287 

Total superphosphates-_-...-..----------------------+---- 1, 217 24, 576 1, 773 32, 016 2, 495 53, 539 6, 066 146, 570 3, 229 99, 095 

Ammonium phosphates, used as fertilizer...........------------| 82,092 | 3, 942, 544 82,819 | 3, 993, 116 81,351 | 4,086, 277 93,919 | 5, 202, 708 96, 632 6, 127, 968 

Bone dust, or animal carbon and bone ash, fit only for fertilizer_| 14, 785 476, 802 8, 455 299, 780 7, 354 328, 142 6, 813 357, 288 7, 398 411, 252 

Guano. .._..--._------------.---------------------------- +--+ 4, 365 278, 857 2, 779 186, 797 526 47,603 |..--------]------------ 29 1,348 =U 

Slag, basic, ground or unground.....-...-.-.--..---------------|----------|------------|----------|------- +--+ |---| eee ene [oo] e+e 29 559 =f 
Precipitated bone, fertilizer grade........___--.-.---------------|----------|------------|----------|-...-.------ 670 63, 782 186 17, 700 458 -23,146 © 

—————_____LaéP $$ MLK TT 
FY 

. Phosphate rock exported from the United States, 1944-48, by countries and grades a 

$$ $$$ hhh 
1944 1945 1946 1947 1 1948 

Um 
State of origin and country of destination L I L L L 2 

ong Long ong ong ong tons Value tons Value tons Value tons Value tons Value bx 

Florida: 
High-grade hard rock: 

Australia._.._.-.-.-.-.------------------------ eee 3, 997 $21, 983 23, 174 $169, 222 5, 400 $45, 900 |_-..-----.]------------|----------|------------ 
Belgium-Luxembourg...-.-.-..----------------------------|----------|------------| 21, 000 175, 750 |---..-----]------------ 1, 200 $10, 800 600 $4, 920 
Canada_....._------------- eee 1, 470 8, 958 572 4, 332 263 1, 893 163 1, 723 |..--------|------------ 

Cuba......---- en ne nee eee nn pee nee [pee eee eee ee [ene eee ene [ee ee ee eee ee fee ee ne [ee eee eee ee 5, 608 29, 161 5, 540 34, 957 

Germany..__...-_.----.------------------ +e eee [oe | eee ee |---| eee eee ee fe ee fee eee fee eee ee 36, 075 249, 977 

Greece. _..-__-...-.------------- ee een enn [oe ee ee [oe ee ene 3, 500 23,625 |_--.-.-..-|------------|----------|------------|----------|--- eee eee 

Ttaly 0 ono ee ee [eee enn [nee eee eee eee eee ee [pee ee eee eee fee ee eee ee [penne eee 2,991 26, 559 |_.....----|------------ 
Netherlands.___...-.------------------- ee eee nee enn een | eee nen ne [eee eee |e eee [eee eee eee ------| 14, 512 127, 257 |.-.------.|------------ 

New Zealand. .._--------------------------------------- ee |e e- J ee eee fee fee -] 12, 000 102, 000 |..-...---.|------------|----------]------------ 
Spain.._._...--.---------------- een en nee nen [oe ee nee |e eee eee [oe eee | oe ee eee [oe |e ------ 21, 130 181,170 |----------|-~---------- 

Sweden__-__--.-------------- eee ene eee |---| ------ | 18, 700 158, 950 86, 487 747, 573 39, 250 349, 500 25, 920 234, 442 

United Kingdom.-........-_...--------------------------+-- 17, 914 121, 400 4, 500 29, 250 |_.--.-----|------------ 33, 960 238, 723 8, 036 56, 252 i 

Total high-grade hard rocK.-....-.------------~---------- 23, 381 152, 341 71, 446 561, 129 | 104, 150 897, 366 118, 814 964, 893 76, 171 580, 548 3



Phosphate rock exported from the United States, 1944-48, by countries and grades—Continued = 
OT I TS 

1944 1945 1946 1947 1 | 1948 GO 

State of origin and country of destination L L L L L 
ong ong ong ong ong 

tons Value tons Value tons Value tons Value tons Value 

Florida—Continued , 
Land pebble: 
Australia___..--------- eee eee eee een ee eeeee--| 27, 011 $163, 983 46, 526 $272, 139 45, 800 $382, 705 |_..----.--]...---..----|..--------|------------ 
Belgium-Luxembourg.....-------------------- eee eee [eee eee [eee [ene eee ee |e eee ee nee |e ee eee] eee ee 10, 808 $91, 208 71, 799 $598, 325 
Brazil. ._.--.--..--------- 2-2 enn nnn een nee [pene ene fee nce eee | nee eee | eee pene eee nn] one ee eene--|---------- |e 1, 999 18, 991 
British Guiana_--....---..--.-.------- eee |e eee [eee eee ee [eee eee eee |e eee 5 69 915 10, 124 882 11, 486 2 
Canada.....-_----.------~----------------------------------| 166,050 | 1,926,142 | 133,690 | 1,518,649 | 144,183 1, 553, 518 | 185,611 | 1,701,281 | 148, 203 1, 236,181 © 
Canary Islands...__....------2-------- eee eee nnn [ene een eee eee |e cee ee eee eee |e eee ee 1, 627 14, 447 |__._..-.---|_.-_------- 2 
Colombia. -..-.-.------- 2-2 -- ee eee eee ne ee eee eee eee eee | ee ee eee [nee eee eee ne |e ee eee |e 500 7, 788 600 9, 919 = 
Cuba.._..--- 2 - een p eee eee eee ce eee ee eee leew eee ee | eee eee ee | |e eee leek 8, 314 _ 64, 059 Eg 
Czechoslovakia.._.----.---------.------- 2-2] eee eee [nee eee eee 6, 279 39, 298 |._-.------|------------|--------- |---| ee | eee S 
Germany...-.--------------- +--+ eee eee ne | eee ene |e eee |e eee |e nee | ee ee eee |e |e |e 76, 667 601,066 
Greece.....-------------- 2 nee eee eee ne [ene e een |eueneeeeee--| 10, 996 65, 980 |.-..------|-----.------|---------- |---| eee fee om 
India.__...---- 22 - eee eee e eeeeeene [e een eee enn [een e ee ne ee |eneeeeeenee-| 0 eee |e 2, 500 36, 825 4, 000 60, 525 
Treland.._......--------- 0-2-2 eee ee eee ene eee eee 5, 447 47, 280 |.-.-------|------------|----- +--+] eee] | eee | eee} eeee eee 
Italy. ..----- 2-2-2 ene eee eee eee freee eed (oe eee eee | pee e [eee eee ne e--|_ ue --|8 43, 739 380, 618 97, 063 846,253 
Mexico. -._----- 2-2 een ee ee een] ee nee |e eee eee 51 620 2, 000 11, 391 7, 136 31, 546 8, 624 47,325 > 
Netherlands..-.------.-..------------ eee eee eee eee | ene eee enn |e eee eee 2148 2 888 7, 992 70, 970 9, 969 87, 991 42, 984 386,990 
New Zealand.-.--...---.------------------------------------| 33, 886 190, 569 31, 193 219, 519 58, 209 473,483 |_..-----.-|...--------.|_.-------}ee---------. =o 
Poland and Danzig._..........-..-.-----..-.---------------]_---------|------------ 2, 997 17, 964 3, 492 24,444 |__|} eee, OD 
Spain._.-.-..------ 2-222 ene eee nee [eee eee [eee eee eee eee (eeeee ee eee |eeeeeeeeee--} 12, 554 111,895 | 60,397 583, 718 |....-..---|-.--.-.----. © 
Sweden_._.....-.-..-.--------- eee | ne eee eee eee eee 5, 200 44,200 |_---------}- 2-2-2 ee 24, 232 215, 179 8, O11 71, 1387 A 
Switzerland. ..--.-.-.--------- +e eee ene |e eee | eee eee |e |e fee eee |e eee) eel 5, 010 45, 182 
United Kingdom...__.......-._._--..2-2-2 2 e-_-------- |---| ee eee 24, 118 112, 677 62, 593 464, 592 41, 897 293, 268 64, 584 466, 587 — jams 
Uruguay... .-.----- 2-2-2 en eee eee eee ee [eee fen e eee | ee eee ee [eee eee |e |---| ee 2, 024 17,609 «© 
Yugoslavia. ...-.-..--2-- 22-22 one eee eee enn [eee n eee feeeeeeeee---] 12, 186 72, 811 2, 201 15, 407 |.--.--....|-.----------|-------.--|-----eee eee 

—_——————— | cqx__ic“criyi——uqe| ie _— ei ____ | le" 
Total land pebble_.....-------.--------------------------] 232,394 | 2,827,974 | 2 278, 384 | 2 2,364,745 | 339,029 | 3,108, 424 389, 331 | 3,403,988 | 535, 764 4, 471, 635 

Other phosphate rock 3__.....-.2-2..---220-------- eee 1, 1382 8, 431 27,991 2 61, 301 917 15, 560 1, 707 19, 468 843 13, 682 

Total Florida_..-........-.-.-----------------------------| 256,907 | 2,488,746 | 352,771 | 2,987,175 | 444,096 | 4, 021,350 | 509,852 | 4,388,349 | 612,778 5, 065, 865 

‘Tennessee, Idaho, and Montana rock: 
Canada._...---.---------------- eee e nee eee eee ----| 182, 358 980,601 | 137, 962 749,905 | 189,244 | 1,482,011 | 243,465 | 2,617,080 | 278, 274 3, 167, 958 
Japan... __----- 22-2 eee een nee eee ee (een ee eee [eee een eee e ne eee-|ouee eee |e | eee |e 250, 312 2, 251, 353 

182, 358 980,601 | 137, 962 749,905 | 189,244 | 1,432,011 | 243,465 | 2,617,080 | 528, 586 5, 419, 311 

Grand total.__..-............-..-----.-.--.--...-..--.----| 489, 265 | 3, 469, 347 | 490, 733 | 3, 737, 080 | 633, 340 | 5, 453, 361 753, 317 | 7, 005, 429 11, 141, 364 | 10, 485, 176 

1 Excludes 889,670 tons of Tennessee, Idaho, and Montana rock valued at $10,648,643 exported under the Department of the Army Civilian Supply Program. Of this, 10,437 
tons ($126,247) went to Korea and 879,233 tons ($10,522,396) to Japan. 

2 Revised figure. 3 Includes sintered matrix.
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Superphosphates (acid phosphates) exported from the United States, 1947-48, 
| by countries 

eee 

1947 1 1948 

Country -__——_————- ——_ |- 

Longtons}; Value |Longtons} Value 

Argentina.____------------------2-2 2 ----2----------------| 5, 658 | $117, 887 600 $15, 456 
Brazil__..__..--.-.----.------ eee 34, 524 865, 194 26, 088 648, 592 
British East Africa......_..-.....--.__..--_---_-------_.--- 976 46, 206 890 80, 400 
Canada_.---..-..-.---.-- eee eee eee 120, 030 | 2, 221, 204 97, 939 1, 794, 833 
Chile_....._--..--2. 2. 315 23, 624 867 64, 049 
China_.._-___--------2-- 2-8 eee 4, 469 87, 450 |..--------]--.---._._-- 
Formosa..._..--.-_.-.-----------------------------e- 475 9, 496 |------_._-]_-----____-- 

Colombia..._--.-._-...------ eee 1, 716 83, 341 2,132 155, 180 
Costa Rica__..........-..-------2-- eee eee 802 36, 567 196 5, 988 
Dominican Republic._.._.....-..--__-___-- ee 400 28, 688 293 29, 164 
E] Salvador___.._...--2- 2 eee 881 32, 669 418 26, 692 
Germany .....-___-----------------------------------------|----------[------------] 39, 473 818, 445 
Guatemala.__..--..--....---2 eee eee 1, 740 70, 957 30 1, 247 
Ieeland.......-.-.----..---.----__-- 2 -- eee 1, 403 61, 795 625 45, 500 
Korea......-----.-------------------- ---------------e June --]-----------] 160, 322 3, 354, 738 
Mexico...._-.----__--------- eee ee 387 22, 299 1, 982 81, 480 
Newfoundland and Labrador. ...-.._......--....22---_-___]-__---_ |e. 8, 100 138, 834 
Union of South Africa_.......-----_--2 ede w-n--------- 18, 600 318, 730 
Venezuela__._.-.....---- eee 1, 946 83, 440 1, 473 48, 548 
West Indies: 

British: 
Leeward and Windward Islands.___....._-._.._.______- 2, 568 94, 010 412 7, 766 
Trinidad and Tobago_.--_.-.._..----..---_---2-------- 2, 296 65, 318 1, 357 39, 690 
Other British__._..........-..------------_----------- 21 1, 256 27 1, 063 

Cuba__...-..--.-------- eee 49, 215 1, 388, 643 19, 652 456, 114 
Haiti_-...-.-----2------- eee] 83- 2, 498 

' Other countries._........-- 2-2 eee 2, 764 70, 751 1, 280 62, 151 

Total......----.-------------------------------------| 232,586 | 5, 410,745 | 382, 839 8, 197, 158 

SESS SSS SS SSS SS SSS ci sss Ss Ss SS 

1 Exclusive of 19,710 tons valued at $1,324,521 exported to Japan under the Department of the Army . 
Civilian Supply Program, . 

Other phosphate materials! exported from the United States, 1944-48 

Year Long tons Value Year Long tons Value 

1944... 545 $70,358 || 1947__.____-__..---______- 1, 129 $220, 906 
1946_.o.-- ee 1, 732 140, 363 |} 1948._....__--_.._-______-- 1, 002 188, 163 

| 1946...--2- 2 1, 018 144, 478 

a a ee 

1 Class includes bone ash, dust, and meal; animal carbon for fertilizer; char dust; duplex basic phosphate; 
and South Carolina river rock. 

Various papers on developments in phosphate-rock technology that | 
have been published recently are listed below." 

10 Curtis, Harry A., General Outline of Chemica] Engineering Activities by the Staff of the Division of 
Chemical Engineering: TVA .Chem. Eng. Rept.1, Wilson Dam, Ala., rev. ed., 1948, 60 pp. 

Stribling, M. M., Jr., Development of Processes and Equipment for Production of Phosphoric Acid by 
the Staff of the Division of Chemical Engineering: TVA, Chem. Eng. Rept. 2, Wilson Dam, Ala., 1948, 
143 pp. 
Almond, L. H., and Steinbiss, H. K., TVA Phosphoric Acid Plant Sports a New Phosphorus Combus- 

tion System: Chem. Eng., vol. 55, No. 10, October 1948, pp. 105-109. 
Chemical Engineering, Equipment and Construction Materials for Phosphoric Acid (Dry Process), 

Phosphoric Acid (Wet Process): Vol. 55, No. 11, November 1948, pp. 108-110. 
Holford, G. H., Serpentine Superphosphate: New Zealand Jour. Agric., vol. 73, 1946, pp. 229, 291-3, 295, 

297-9, 301-2. (Use and manufacture of serpentine superphosphate. Results are described as unsuccessful.) 
Miller, Philip, Wilson R. A., and Tusson, J. R., Production of Red Phosphorus by a Continuous Process: 

Ind. Eng. Chem., vol. 40, No. 2, February 1948, pp. 357-366. 
Silverstein, M.S., Nordblom, G. F., Dittrich, C. W., and Jakabcin, J. J., Stable Red Phosphorus: Ind. 

Eng. Chem., vol. 40, No. 2, February 1948, pp. 301-303. . 
Chemical and Engineering News, Stabilized Red Phosphorus: Vol. 26, No. 25, June 21, 1948, pp. 1842-1843. 
Rock Products, Hydraulic Gun: Vol. 51, No. 5, May 1948, p. 68. 
Rock Products, Loading Phosphate Concentrates: Vol. 51, No. 5, May 1948, p. 68. 
Chemical and Engineering News, TVA Calls on Chemists: Vol. 26, No. 1, Jan. 5, 1948, p. 40. 
Rock Products, Pumping System for Phosphate: Vol. 51, No. 6, June 1948, p. 98. 

3 ; acobs K. D., Phosphate Fertilizer Progress: Fertilizer Rev., vol. 23, No. 1, January-February 1948, pp. 
—-9, 19-20.
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The following table gives available figures on production of phos- 
phate rock in various countries in recent years. 

World production of phosphate rock by countries, 1943-48, in metric tons! 

{Compiled by Helen L. Hunt] , 
qe erent nc sn SA SS SL SD 

Country ! 1943 1944 1945 1946 - 1947 1948 

Algeria. ..._.-..-.--.----------- 76, 798 220, 349 401, 304 584, 827 706,878 | 670, 591 

Australia: 
New South Wales. -..-.---- 122 |__---_--_-___]__----------]------------ 231 (2) 
South Australia_.....--.---- 12, 976 4, 167 725 20 5,171 | .33, 500 
Western Australia__....-..- 43 2, 251 8,619 |_.-..---.---|_-----------|-------... 

Austria. .......--.-.-.--------+- (?) (2) (2) 3, 240 11, 525 (2) 
Belgium ____..__.--.------------ 108, 900 52, 270 17, 990 69, 927 58, 045 68, 938 
Brazil (apatite) _....-.-.-------- 6, 111 5, 216 7, 463 10, 421 5, 592 |.-.---.... 
British West Indies: Cayman 

Islands__........---.--------- 102 (2) (?) (2) (?) (?) 
Canada___.....-...----.-------- 1, 316 437 271 52 |__.....---..]--------..- 
Chile (apatite)_.....-..--------- 37, 924 14, 376 13, 203 15, 210 13, 994 59, 529 
Egypt. _.----.-..--------------- 315, 566 318, 185 349, 374 294, 046 371, 227 377,005 

France___.__._------------------ 131, 020 92, 966 75, 459 97, 285 56, 786 (2) 
French Oceania (exports) -_--...- 188, 385 203, 300 259, 000 241, 085 205, 136 1838, 104 
Germany. -___..---_---.---------- 585 3 1, 000 (2) 34 400 4 698 4 473 
India___..._.------.-.---.------ 1, 215 232 532 247 867 (2) 
Indochina, French: 

Phosphate rock.....-.------ 19, 890 6,850 |...---------]------------ (?) mance ennne 
Apatite_...-.-.------.----.- 64, 600 300 |_------.----]------------ (2) aanenneeee 

Indonesia___._.-..-.------------ 3 24, 000 3 24, 000 (2) (2) ©) weno nnnene 
Treland____.-_._-----.----..---- 17, 252 20, 300 (2) 12, 189 (2) (2) 
Italy___.-.-_-----.-------.------ 400 |_-.--------- 1, 600 (2) (2) (3) 
Japan_____..---.------.--------- 201, 178 52, 835 (2) (?) (2) 3, 600 
Korea___..-.-------------------- 24, 385 33, 530 (2) (2) (2) (2) 
Morocco, French. _....--------- 806, 171 1, 444, 902 1, 654,120 | 3,783,636 | 2,960, 727 | 3, 226, 326 
Nauru. and Ocean Island 

(exports) __._.-----------------|------------|------------|------------|------------] 5224, 039 | 5 480, 592 
Netherlands West Indies: Cu- 

racao (exports)..-.-...-----.-- (?) 7, 813 8, 770 (?) (2) (?) 
New Zealand__._..__--------.-. 9, 389 20, 251 8, 084 11, 224 203 |..-------- 
Palestine and Israel (exports) - -- 5, 384 4, 961 4, 867 4, 024 (2) (?) 
Seychelles Islands (exports) _.__- 1, 849 5, 941 7, 090 21, 397 14, 516 21, 924 
South-West Africa...._..-.------ 164 |.-.---__-_-- 27 1, 665 2, 223 * 1,038 
Spain__.__.__._--....-.--------- 15, 722 17, 770 20, 349 18, 608 20, 204 (2) 
Sweden (apatite)_._.._...-..--- 144, 265 160, 847 171, 127 50, 730 (2) (2) 
Tanganyika Territory--...----- 267 28 9 279 220 313 
Tunisia___.........---..-------- 334, 678 522, 265 706, 404 | 1,399,880 | 1, 759, 236 | 1, 863, 710 
Uganda_...__.---.---_----..-.-- (?) (2) 8, 648 7, 213 7, 269 |_--..----. 
Union of South Africa_...-.---- 5, 801 21, 088 27, 342 37, 686 41, 831 39, 656 
U.S. S. R. (apatite)_.._.__.__.-| 3 1,016, 000 | 3 1, 016, 000 (2) (2) (7) (2) 
United States (sold or used by 

producers)_._..-.-----..-----.| 5, 208, 508 5, 462, 938 5, 899, 921 6, 970, 827 | 9,171,914 | 8, 807, 903 

Total (estimate) 1__._....-| 8, 796,000 | 9, 746,000 | 10,746,000 | 14,673, 000 | 16, 745, 000 16, 982, 000 

pn 

1In addition to countries listed, Angaur Island, China (including Formosa), Christmas Island (near 
Singapore), Madagascar, New Caledonia, Republic of the Philippines, Poland, and Rumania produce 
phosphate rock, but data of output are not available, and no estimates have been included in the total. 

2 Data not available; estimate by author of chapter included in total. . 
3 Estimate. 
4 Bizonal. 
5 Fiscal year ended June 30 of year stated. 

: Basic slag forms a small source of agricultural phosphorus in the 
United States. Domestic production is limited to a single producing 
company smelting the phosphatic iron ore of the Birmingham, Ala., 
district; no figures of production or sales have been released for 
publication by this company. Annual imports are negligible. In 
1948 only 29 long tons were imported. None had been imported in 
1944-47.



Platinum-Group Metals | 

By HUBERT W. DAVIS anp CHARLOTTE R. BUCK 

GENERAL SUMMARY 

UBSTANTIALLY smaller demand (chiefly by the chemical and 
jewelry industries), adequate supplies, and higher prices were 

features of platinum in 1948. Sales of platinum were the smallest 

since 1940. The quotation of $101 an ounce for platinum that pre- 

vailed from April 14 to June 3 was the highest since April 7, 1927. 

Demand for palladium was at a much higher level than in 1947, and 

sales in 1948 were only 6 percent less than those of platinum. More- 

over, sales of palladium in 1948 have been exceeded in only two 

other years. Purchases of palladium by the electrical industry 

established a new peak in 1948. Noteworthy were the imports of 

62,241 ounces of palladium from the U. 5. 5. R. in 1948. _ 

Salient statistics of platinum-group metals in the United States, 1947-48, in 

troy ounces 
a 

| 1947 | 1948 1947 | 1948 

f Production: Stocks in hands of refiners, 

Crude platinum from placers_| 13,836 | 13,741 importers, and dealers, Dec. 31: 

. —S = Platinum._..._...------------] 183, 300 | 146, 823 

New metals: Palladium ._......--.--------| 167, 364 | 142, 211 

Platinum. .------------- a 38, 0 Other___....----------------| 36,859 | 34, 540 

Others] 690 | 1,688 387, 523 | 323, 574 
~ 60.857 | 39,592 || Imports for consumption: 

oe vee Unrefined materiais........-| 51,209 | 33, 654 

Secondary metals: Refined metals- - ---- ee 

Platinum.......-..--.---| 54,190 | 58,527 308, 865 | 272, 956 
Palladium.___.....-------| 27,492 | 28,418 || Exports: 
Other___-----.-.--------| 5, 406 6, 956 Ore and concentrates_-_------- 42 5 

ee Refined metals and alloys, 
87,088 | 93,901 including scrap.....-------| 25,549 | 36, 465 

Manufactures (except jewel- 
CY) --neee-seenee----------| 6,827 | 4,874 

a 

Platinum was refined in the United States in 1948 at a rate 15 

percent lower than in 1947 and greatly below the substantially 

smaller demand. The refined-metal deficiency was met by imports 

of 103,939 ounces, chiefly from Canada (66,557 ounces), Switzerland 

(16,528 ounces), United Kingdom (11,559 ounces), and Palestine . 

(4,204 ounces). The jewelry trade was again by far the largest 

outlet for platinum, taking 46 percent of the total sold to domestic 

consumers. However, sales to the jewelry industry declined for the 

second consecutive year and were 29 percent smaller in 1948 than in 

1947. Less platinum was also sold to the chemical and dental indus- 

tries, but sales to the electrical industry were up 39 percent. 
1041
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Palladium was refined in the United States at a slightly higher 
rate in 1948 than in 1947. The quantity refined in 1948, however, was 
82 percent less than sales, which were 30 percent more than in 1947. 

’ The deficit in palladium was partly met by imports of 119,949 ounces 
of refined metal, chiefly from U.S. S. R. (62,241 ounces), Canada 
(38,003 ounces), and United Kingdom (13,320 ounces), and partly 
by withdrawels from stocks of refiners and dealers. The larger sales 
of palladium in 1948 were shared by all domestic consuming industries, 

3 except the dental industry; moreover, the export demand for palladi- 
um was six times that in 1947. ee 

More osmium and ruthenium but less iridium and rhodium were 
refined in the United States in 1948 than in 1947. More iridium and 
rhodium but less osmium and ruthenium were imported than in 1947. 
Sales to domestic consuming industries of iridium and ruthenium were 
30 and 28 percent, respectively, less than in 1947, but those of osmium 
and rhodium were up 32 and 14 percent, respectively; sales of iridium, 
osmium, rhodium, and ruthenium for export were substantially greater 
than in 1947. 

_ Imports of platinum-group metals into the United States in 1948 
were 12 percent less than in 1947. 

Figure 1 shows graphically the trend in world production of 
platinum-group metals since 1914. 
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FIGURE 1.—Trend in world production of platinum-group metals, 1914~48,
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| CRUDE PLATINUM PRODUCTION | 

Crude platinum-group metals were produced in Alaska and Cali- 
fornia in 1948 and totaled 13,741 ounces, compared with 13,836 ounces 
in 1947. The Alaskan production came from placer deposits in the 
Goodnews Bay district of southwestern Alaska, and the California 
output was a byproduct of gold placers in Butte, Mariposa, Merced, 
Sacramento, San Joaquin, Shasta, Siskiyou, and Yuba Counties. 
Many gold and copper ores in the United States contain small 

quantities of platinum-group metals. In 1948, 5,512 ounces of plat- 
inum-group metals were recovered as byproducts of refining gold and 
copper ores compared with 4,570 ounces in 1947. 

Source of Purchases.—Purchases of domestic crude platinum-group 
metals by buyers in the United States were reported from Alaska, 
California, and Oregon in 1948 and totaled 13,871 ounces (13,795 
ounces in 1947). Domestic buyers also reported purchases of 23,020 
ounces of foreign crude platinum-group metals from Colombia and 
225 ounces from Canada in 1948—a total of 23,245 ounces (41,239 
ounces in 1947). 

RECOVERY OF REFINED PLATINUM-GROUP METALS | 

New Metals Recovered.— Reports from refiners of crude platinum- | 
group metals, gold bullion, nickel, and copper indicate that 39,591 
ounces of platinum-group metals were recovered in the United States 
from such sources in 1948—a decrease of 35 percent from 1947. Of 
the new metals recovered in 1948, 57 percent was chiefly from crude 
from Colombia, 29 percent was from domestic crude (chiefly Alaska), 
and 14 percent was a byproduct of domestic gold and copper ores. | 

New platinum-group metals recovered by refiners in the United States, 1944-46, 
and 1947-48 by sources, in troy ounces 
ee 

| Plat Falla Iridium | osmium | Rhodl- | Rathe-| Total 

1944.__..__-____-.------------------| 182,452 | 10, 966 4, 406 463 3,256 | 1,502 | 153,045 
1945__._..-------.------------------| 162, 082 28, 649 5, 783 845 4, 731 2,466 | 204, 506 

1946... --------aneeennneneennn-| 92, 947 |__3,858 | 2,995 | 475 | 1,896 | __107 | 101, 778 
1947 Pf 

Domestic from— 
Crude platinum........--------} 10, 955 133 1, 056 313 374 41 | 12,872 . . 
Gold and copper refining------- 1, 098 3, 471 1 |_--------- seaceerec-|--------| 4,570 

12,053} 3,604] 1,057| 313| 374| 41] 17,442 
Foreign from— 

Nickel aud copper reaniing.2__|f 46958] S82] 4B 06 |= 389 | G2] 4B, 415 
Total recovery..............| 540] 4,156{ 1,605| 419/ 563. 103 | 60, 857 

1948 | 

Domestie from— 
Crude platinum..........--..--| 10, 338 31 694 260 137] 95] 11,555 
Gold and copper refining-----.-- 1, 251 4,261 |_....-...-]---------.|---------- ceas---| 6,512 

11,589 | 4,292 694 260 137| 95 | 17,067 
Foreign from— 

Sickelped copper refining. .2_|f 2931] 6] Bis | sa] | A], 52K 
Total recovery.....----------| 33,5%0| 4,408| 1,009|  349| 156] 149] 39,501
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Secondary Metals Recovered.—In 1948, 93,901 ounces of secondary 
platinum-group metals were recovered from the refining of scrap 
metal, sweeps, and other waste products of manufacture that contain 
platinum-group metals—an 8-percent increase over 1947. | 

Substantial quantities of worn-out catalysts, spinnerets, laboratory 
ware, and other products are returned by consumers to refiners for 
refining. The refined platinum-group metals recovered from these 
products (or their equivalent in refined metals) are returned to the 
consumers. The platinum-group metals so recovered are not in- 
cluded in the statistics of secondary metals. 

Secondary platinum-group metals recovered in the United States, 1944-48, in 
: troy ounces | | 

. Year Platinum re Tridium Others Total. 

1944.0 eee | 85,942] 29, 684 965| 2,805] 119,396 
1945________________--------------------------- 58, 942 32, 968 812 3, 400 96, 122 
1946.._..-.--- seen eeeeeeeeeee| 40,385 27,856 | 2,002-| 2304 | — 72,637 
1947______2 eee ee 54, 190 27, 492 2, 089 3,317 87, 088 
1948.20 TTT] ba7 | 28) 418 2, 214 | 4,742 | 98, 901 

~CONSUMPTION | - 

As pure metals, combined, clad, or alloyed with other metals, the 
platinum-group metals are utilized in the electrical and chemical in- 
dustries, in dentistry and jewelry, and for numerous miscellaneous 
purposes. Uses of the platinum-group metals are tabulated on page 
801 of the Platinum and Allied Metals chapter in Minerals Year- 

oe book, 1943. | | 
Sales of platinum-group metals to consumers in the United States 

were 366,848 ounces in 1948 compared with 387,454 ounces in 1947. 
No platinum-group metals were sold to the National Strategic Stock 
Pile in 1948; some platinum was so sold in 1947, but the quantity was 
not included in the figures on sales. 

Platinum continued to be the most widely used metal of the group, 
but in 1948 sales were only 6 percent greater than those of palladium. 
Sales of platinum constituted 177,441 ounces (48 percent) of the total 
platinum-group metals sold to domestic consumers in 1948. The 
jewelry trade was again the chief buyer of platinum, taking 46 percent 
of the total, but its purchases (81,756 ounces) were 29 percent less in 
1948 than in 1947. The electrical industry, which dropped to third 
place in 1947, purchased 42,306 ounces of platinum in 1948 and 
displaced the chemical industry as the second-largest buyer. Sales of 
platinum to the chemical industry declined 36 percent from 1947, 
and those to the dental industry were 3 percent less. 

Next to platinum, palladium is the most extensively used metal 
of the group, and in 1948 sales to domestic consumers were only 6 per- 
cent less than those of platinum. Sales of palladium to domestic 
consumers in 1948 were 21 percent more than in 1947 and constituted 
167,610 ounces (46 percent) of the total platinum-group metals sold. 
The electrical industry retained first place as a buyer of palladium in
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1948 by taking 105,033 ounces (63 percent) of the total palladium 

sold to domestic consumers. Sales of palladium to the electrical 

industry established a new record in 1948 and. were 29 percent greater 

than in 1947. More palladium was also sold to the chemical and jew- 

elry industries in 1948 than in 1947, but sales to the dental industry : 

were less. _ | | 

Sales of the other platinum-group metals—iridium, osmium, 

rhodium, and ruthenium—were comparatively small; they made up 

6 percent of the total platinum-group metals sold in 1948. Domestic 

demand for osmium and rhodium was 32 and 14 percent, respectively, 

greater than in 1947, but that for iridium and ruthenium was 30 and 

28 percent, respectively, less. — | —_ 

The accompanying table shows sales of platinum-group metals to 

consuming industries in the United States in 1947 and 1948. 

Platinum-group metals sold to consuming industries in the United States in 1947 

and 1948, in troy ounces | 

| Iridium, 
‘| osmium, 

Industry Platinum | Palladium rhodium, Total 
an. 

ruthenium 

- 1947 
Chemical_.____.--------------------------------------- 65, 743 6, 899 3, 580 76, 222 . 

Electrical... ...2.o vow eeeeeseesaeeeeceseeeeeee------| 80, 469 81, 528 2; 906 114; 903 
Dental and medical_._._----.-------------------------- 9, 774 20, 876 74 30, 724 

Jewelry and decorative--.._----.----------------------- 114, 768 28, 523 15, 172 158, 463 

Miscellaneous and undistributed--_--_-.--.-------------- 2, 696 443 4, 003 7, 142 

: 293,450 |  138,269| 25,735 387, 454 

1948 ee es 
Chemical_..._.-.-------------------------------------- 41,778 13, 816 5, 722 61, 316 

Electrical... TIT] 42,306 | 105, 083 2, 784 150, 123 
Dental and medical__._-..----------------------------- 9, 494 16, 740 171 26, 405 

Jewelry and decorative--.------------------------------ 81, 756 31, 783 10, 589 124, 128 

Miscellaneous and undistributed -...-..--------------- 2, 107 238 2, 531 4,876 

| 177,441 | 167, 610 21,797 366, 848 
ees 

STOCKS 

Stocks of platinum-group metals in all forms in the hands of refiners, 

importers, and dealers totaled 323,574 ounces on December 31, 1948, | 

compared with 337,523 ounces at the close of 1947. 

Stocks of platinum-group metals held by refiners, importers, and dealers in the 

United States, Dec. 31, 1944-48, in troy ounces 

NN 
Iridium, 
osmium, 

Year Platinum | Palladium rhodium, Total 
an 

ruthenium 

| | | 

984 eee eteeeeeeeeeeceeceeee] 159,173 | 123,448 | 89, 866 329, 487 
1945. IEEE) 188,830 | 119, 757 43, 376 301, 972 
1946. IIL] 187, 624 | 182, 528 41, 876 362, 023 
1947 TET] 33,300 | 167,364 | 36, 859 337, 523 
1948. TEE} 146,823 | 142, 211 34, 540 323,574 

nes ees ee
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| PRICES | 

Buyers reported purchases at $31.16 to $83.78 an ounce for domestic 
and foreign crude platinum-group metals in 1948. This price range 

) results chiefly from variations in iridium content of crudes and from 
market fluctuations for refined platinum and ruthenium in 1948. 

As a result of four advances totaling $32, the retail prices of plati- 
num and ruthenium reached $101 an ounce on April 14, where they 
remained until June 4, when they were reduced to $91. On June 15 

| the quotations were lowered to $78, but on July 1 they were again 
raised to $91; and on July 26 they were advanced to $96, where they 
remained throughout the remainder of 1948. Iridium was quoted at 
$80-$85 an ounce on January 1, 1948; subsequently, several advances 
were made, and on April 14 the price reached $110-$120 an ounce. 
On June 15 the quotation on iridium was lowered to $100-$110 an 
ounce, but on July 26 it was raised to $110-$115, where it remained 
throughout the remainder of 1948. Quotations on palladium, 
osmium, and rhodium remained unchanged at $24, $100, and $125 
an ounce, respectively, throughout 1948. 

FOREIGN TRADE! - | 
Imports.—Imports of platinum-group metals into the United States 

- in 1948 were 12 percent less than in 1947. The principal sources of 
| imported platinum-group metals in 1948 were Canada (1 12,301 

ounces), U.S. S. R. (66,642 ounces), United Kingdom (29,127 ounces), 
Colombia (25,621 ounces), and Switzerland (20,713 ounces). Imports 
of refined metals (239,302 ounces), which comprised 88 percent of the 
total, were 7 percent less than in 1947, whereas those of unrefined 
material (33,654 ounces) were 34 percent smaller. Imports of refined 
platinum, palladium, osmium, and ruthenium were 6, 10, 39, and 24 
percent, respectively, less than in 1947, but imports of iridium and 
rhodium were 9 and 176 percent, respectively, more. 

Platinum-group metals imported for consumption in the United States, 1944-48 1 
A EA eee 

Year omy Value Year ony Value 

1944...) 356,212 | $10,675, : 1947__..___...----..--...-| 308,865 | $11, 792, 076 1945_.-____..______-________| 2 383, 658 | 311, 591, 390 1948___....-------..--....| 272, 956 14, 971, 817 1946... _| 407, 210 14, 696, 320 . 

1 See footnote 2 of following table. 
2 Revised figure. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Platinum-group metals! (unmanufactured) imported for consumption in the 
United States, 1947-48, by countries, in troy ounces 

[U. S. Department of Commerce] 
(reenter men a SS SSS 

Unrefined materials 2 Refined metals 

Grains 
Ores and 

Count mmeen-| Gnciad: . Rho- | Total ountry concen-| (includ- . : ota. 
trates | ing |SPonge |Osmi-| piati. | Palla-| Irid- | Osmi-| O07" 

of crude, . num | dium | ium | um th 

num and nium 
metals | resi- 

dues) 

1947 

Canada_____._......------]--------|--------| 6, 262]...___] 54, 728! 71,048} 1,660).--.-.-] 3, 955) 137, 653 
Colombia.._.........-----|--------| 42. 004)_.__--__].-_--_]-.----~|-------]------.]-------]-------| 42, 004 . 
Ethiopia._..--...-.-.-----]-------- 195|____.___]-_---_|-----.-]-------]-------]-------}------- 195 
France__.._..-------------]--------|---..---]--------]------|------- 625]_....._]-------]------- 625 
Norway ...----------------]--------|--------]--------]------ 395|.....-- 32|__.--.. 225 652 
Palestine and Trans- 
Jordan____.___._____---_|--------]--------]--------|------] 1, 075|--.----]-------|-------|----.-- 1, 075 

Switzerland__....-..-_-..-|--------|-------- J]----._] 1, 248]_--_-__]_--_-__]---- fee} 1, 249 
Syria___.___----.--_.-----|--------|--------]--------|------] 1, 506]-------|-------]-------]------- 1, 506 
Union of South Africa__-.- 793|.-------].-.-----|  115}--.----]-------]------- 141 61} 1,110 
U.S.S. R.___....__...---|---e----|--------|--------|------| 32, 667] 57, 563) 2,725} 1,412]/-.....-] 94, 367 
United Kingdom. --__.--...- 383]..--..-- 1,128; 284] 18,995) 4,716 594 636| 1,508] 28, 244 
Other countries_—_..._..--}-------- 4 ae 131 10)-.----_]-------]-.----- 185 

Total._....---------| 1,176] 42,203} 7,431] 399/110, 745]133, 962) 5,011} 2,189] 5, 749) 308, 865 

1948 
Canada_......------------ 167 50 291}.-....| 66, 557} 38,003] 1, 780}-------| 5,453] 112, 301 
China_____..-_-....---.---|--------] 1,080 696) ...-_- 884|_.....}-------]- ue ]--_---] 2, 660 
Colombia-----..-------.--]---.----| 24, 607 1,014|_..._.]-.-----]-------|----.--]-------]-------] 25, 621 
Ethiopia_....-...--..-.--- 2 740|__.__.__|-----_]-----._]----2--]-------]-------]------- 742 
France. _._.---.--.--.---.-]--------]-------- 32}-.--.- 470|_._.--_|-..-.--]-------]------- 502 
Italy.__--_--------.--_---.]--.-----]--------]--------|------]-------] 1, O11]---.---]-------|------- 1,011 . 
Lebanon. ......--.....---.|---.----|-------- 64|...-..| 1, 977].--.---]-------]-------|-------| 2, 041 
Netherlands._-.........-._|--------]-------- 193}_..-..]...----] 1, 000/_--.--_]-------]------- 1, 193 
Norway......-----.-----.-|---.----|--------|--------|------ 791 451 75|....---| 1,146] 2, 463 
Palestine._......_.........]--.-----|-------- 42|__....] 4, 204].....-_]----.__]--.----|-------] 4, 246 
Panama, Republic of......}-------- §33}_.....--]----.- 217|__..-.-|---..-_]----.--|------- 750 
Switzerland__.............]-------- 200 267|-.----| 16,528] 3, 718|-...-..|--.----]-------] 20, 713 
Union of South Africa----. 854}......-_]----....] 216 . 10)------_]_-----_]-------]-------] 1, 080 
U.S. 8S. R___.--------- |---| --------|--------]------]------- | 62, 241) 3, 118) 1, 283)--_-.-- 66, 642 
United Kingdom..__.___.. 797 216 235| 441) 11, 559/313, 320 499 55| 2,005) 29, 127 
Other countries.......-..-- 73 204 640}.-...- 742 205]...-_-_}--.--.-|--..---| 1,864 

Total_.......-------| 1,893] 27,630] 3,474} 657/103, 939/119, 949} 5,472] 1,338] 8, 604) 272, 956 

a 

1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. 8. Department of Commerce as “ores and concentrates,” “grains and nuggets,’”’ and 

_ “gnonge and scrap’’ have been reclassified and included with other groups in this table. 
? The concentrates imported from Canada contain platinum, palladium, iridium, rhodium, and ruthe- 

nium, and the crude sponge imported from Canada contains platinum and palladium. Although the 
U. S. Department of Commerce records “platinum content’’ for these entries, the Bureau of Mines has 
determined from the importers of these materials that most of the entries reflect the platinum-group metals 
content. The Bureau of Mines has also determined from the largest importer of crude platinum from 
Colombia that the entries for his material, recorded as ‘‘platinum content’? by the U. S. Department of 
Commerce, represent the gross weight of the material. 

3 Adjusted by Bureau of Mines.
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Platinum-group metals! (unmanufactured) imported for consumption in the 
United States, 1947-48 

| [U. S. Department of Commerce] 

1947 1948 

Material ~ . | rr 
roy TOY ounces Value ounces Value 

Unrefined materials: 2 | 
Ores and concentrates of platinum metals__-___- 1,176 | $90, 771 1, 893 $162, 573 
Grains and nuggets (including crude, dust, 
and residues) -___..--_-..---------------- 2 _ 42, 203 1, 816, 454 27, 630 1, 787, 225 

Sponge and scrap.._._..-__-__-------- ee -- ee 7, 431 384, 817 3, 474 261, 730 
. Osmiridium--__.._....------------------------.- 399 22, 354 657 45, 488 

Total___-___-------- eee 51, 209 2, 314, 396 33, 654 2, 257, 016 

Refined metals: 
Platinum._.____--_--....--------2------- ee 110, 745 5, 890, 132 103, 939 8, 627, 955 
Palladium -_-.-.-._.-_-.--.----.-2--_---_----e 133, 962 2, 585, 115 119, 949 2, 578, 589 
Tridium__.......-.-.--.----------------_-_--__- 5, O11 352, 601 5, 472 502, 327 
Osmium-__-_.-.----------.-- 2 eee eee 2, 189 239, 605 1, 338 159, 232 
Rhodium.________.__--_-.2 eee 2, 122 239, 625 5, 864 672, 979 
Ruthenium. .__.___._.__.-_-.22---2 eee 3, 627 170, 602 2, 740 173, 719 

Total__....-.-.-.----------------------------| 257, 656 9, 477, 680 239, 302 12, 714, 801 

Grand total__._.......----------------------- 308,865 | 11, 792, 076 272, 956 14, 971, 817 

1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. S. Department of Commerce as ‘‘ores and concentrates,’’ “grains and nuggets,” and 
“sponge and scrap’”’ have been reclassified and included with other groups in this table. 

2 The concentrates imported from Canada contain platinum, palladium, iridium, rhodium, and ruthe- 
nium, and the crude sponge imported from Canada contains platinum and palladium. Although the 
U. 8. Department of Commerce records “platinum content” for these entries, the Bureau of Mines has 
determined from the importers of these materials that most of the entries reflect the platinum-group metals 

. content. The Bureau of Mines has also determined from the largest importer of crude platinum from 
Colombia that the entries for his material, recorded as “platinum content’? by the U. S. Department of 
Commerce, represent the gross weight of the material. 

Exports.— Exports of refined platinum (including scrap) declined to 
15,471 ounces in 1948 (17,766 ounces in 1947), but exports of the 
other platinum-group metals (including scrap) increased to 20,994 
ounces (7,783 ounces in 1947). In 1948 the chief foreign markets 
for platinum were France (4,311 ounces), Palestine (3,513 ounces), 
Germany (2,800 ounces), Argentina (1,531 ounces), and Brazil 

| (1,081 ounces) and for the other platinum-group metals Germany 
(12,278 ounces), France (3,446 ounces), Switzerland (2,046 ounces), 
and Austria (1,023 ounces).
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Platinum-group metals exported from the United States, 1944-48 
[U. S. Department of Commerce] 

Palladium, rho- 
Platina (bars, dium, dridium, 

Ore and Ingots, sheets, | OSMirid1lum, | wanufactures of, 
concentrates the Se rtns. and} ruthenium, and except jewelry 

Year er forms, in- osmium (meta 
cluding scrap) and alloys, in- 

cluding scrap) 

Troy Troy Troy Troy ounces Value ounces Value ounces Value ounces Value 

1944_____.__-.--_-----|----------]---------- 1,243 | $52,014 5, 014 | $388, 930 ‘2, 387 $99, 356 . 
1945_________-----.--]----------|---------- 7, 781 288, 953 10,951 } 802, 843 5, 906 160, 470 
1946____.___.-------- 134 | $10,377 15, 468 | 965, 406 |. 4,294 | 196, 808 6, 669 256, 382 
1947__.__-_..---.---- 42 1, 322 17,766 | 977, 468 7,783 | 256, 150 6, 327 335, 797 
1948_______.-__---_- 5 500 15, 471 !'1, 198, 994 20,994 | 495, 660 4, 874 219, 405 

Platinum-group metals exported from the United States, 1947-48, by countries 
[U. S. Department of Commerce] 

: . Palladium, rhodium, 
Platioum ats ae | iridium, osmiridium, 

sponge and other ruthenium and os- | Manufactures of, 
forms, including mum (metal qand except jewelry 

alloys, including 
Country scrap) scrap) | 

Troy Troy Troy 
ounces Value ounces Value ounces Value 

1947 
Argentina.._...-.-...------------- 7, 649 $376, 360 453 $12, 809 58 $3, 071 
Brazil__....-.......-.-.----------- 4,017 252, 942 257 8, 778 109 6, 447 
Canada.__..-...------------------- 1, 184 64, 108 3, 749 104, 278 3, 382 131, 357 
Chile_.........-.----------------- 56 3, 753 3 187 17 1, 284 
China. -_-__.-..------------------ 89 3, 617 132 11, 895 240 24, 245 
Colombia....-_.-...-------------- 59 1, 676 178 4, 627 6 493 
Cuba______---_-_----------------- 586 35, 244 270 8, 514 37 2, 213 
France___....-.------------------- 747 48, 900 134 17, 006 10 1, 650 
Germany -__.-.-.---------------.- 48 2, 773 48 5, 739 |____-.----]__-------- 
Hong Kong. -..-_----------------- 49 3, 002 101 7, 657 70 6, 679 
Italy......_..-----_-.-------------|-----------.]------------|------------|------------ 1,477 118, 393 
Mexico.___..-----_--.------------ 620 37, 248 186 7, 076 36 2, 656 
Netherlands. -___--_--------------- 1, 515 98, 748 |---..-.-----]----___----- 30 822 
Palestine and Trans-Jordan___----|------------|------------ 115 5, 129 97 7, 627 
Philippines, Republic of-..-__.--- 141 8, 275 ns) 5, 255 130 6, 478 
Poland and Danzig-_.....-------- 80 1, 828 |_-.-_-----._|------------ 6 486 
Sweden_..__.---.---..------------ 214 10, 223 2 319 155 8, 613 
Switzerland__........-.---------.. 232 10, 226 321 7,394 |__--__...-]..-------- 
Uruguay .-.._---------------------- 163 10, 325 |--_-.-.-.___]--.---------|----------]_--------- 
U.S.S8. Ri. ii ---- ee 60 2, 972 |--.-_.-----.|------------ 83 2,615 
United Kingdom.--.__.._--_-...-]------------]------------ 1, 662 46, 750 24 400 
Venezuela_-..---------.---------- 71 1, 446 12 291 17 364 
Other countries_.._--------------- 186 3, 802 62 2, 446 343 14, 904 

Total....---.--------.---.-- 17, 766 977, 468 7, 783 256, 150 6, 327 335, 797 

1948 
Argentina___.._-.----------------- 1, 531 93, 063 237 4,340 14 1, 603 
Austria_.....---------------------]------------|------------ 1, 023 22, 634 16 140 
Brazil..........------------------- 1, 081 83, 169 34 1, 025 33 1, 706 
Canada__-_.._..------------------ 752 50, 327 721 29, 542 3, 471 92, 970 
Chile__._...._.---.--------...---- 111 8, 274 |------..----]--------_-_- 22 2, 185 
China-_-____---..------------------ 12 155 189 11, 201 73 8, 577 
Colombia. _.._.-_..------------.--|------------|------------ 135 3, 638 15 708 
Cuba__.....--_------------------- 606 43, 297 262 9, 431 24 1, 595 
France_......._.------------------ 4,311 385, 501 3, 446 147, 733 |__--------|---------- 
Germany .__-._------------------- 2, 800 227, 375 12, 278 229, 721 32 4,175 
Mexico. -___..-._.---.------------- 21 1, 571 118 4, 443 27 2, 049 
Netherlands--__.....--..--------- 2 380 |----.--...-_]--------_--- 744 79, 823 
Palestine__._........-_.--.-.----- 3, 513 275, 700 |----...--___]_--.-_..-----]----------|---------- 
Philippines, Republic of___..-.--- 196 3, 451 42 1, 469 30 2, 036 

© Spain___-_.-_..---.---------------|------------|------------ 408 10, 182 |_-------.-|---------- 
Switzerland___.__........---.----- 352 9, 928 2, 046 15, 199 9 530 
Uruguay--..------.--------------- 78 7,148 |----___-.-__]_-----------]----------]---------- 
Other countries. ......--...---.-.- 105 9, 655 55 5, 152 364 21, 308 

Total__....._--------------- 15,471 § 1,198, 994 20, 994 495, 660 4, 874 219, 405 

883326—50——67
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WORLD REVIEW 

Canada.—According to the Dominion Bureau of Statistics, pro- 
duction of platinum-group metals from the nickel-copper ores of the 
Sudbury district, plus a small quantity from placers in British Colum- 
bia, was 116,578 ounces of platinum and 143,822 ounces of other 
platinum-group metals in 1948 compared with 94,570 ounces of 
platinum and 110,332 ounces of other platinum-group metals in 1947. 

Sales of platinum-group metals by the International Nickel Co. of 
| Canada, Ltd., were 199,560 ounces in 1948 compared with 191,761 

ounces in 1947. | 
Colombia.—The South American Gold & Platinum Co. produced 

22,779 ounces of crude platinum-group metals in 1948 (25,241 ounces 
in 1947). The crude material contains about 85 percent platinum- 
group metals. The production of crude platinum-group metals by 
other operators was 17,268 ounces in 1948 (13,474 ounces in 1947). 

Union of South Africa.—According to the Department of Mines, 
68,926 ounces of platinum-group metals were produced in South 
Africa in 1948 compared with 78,740 ounces in 1947. Exports (all 
to England) were 64,579 ounces in 1948 compared with 56,288 ounces 
in 1947. The platinum-group metals are produced in the Rustenburg 
district in the form of crude metallics and as matte containing approxi- 
mately 43 ounces per ton of platinum-group metals and gold, plus 
nickel and copper. The approximate proportions of the different 
metals of the platinum group and gold recovered from the Rustenburg 
ores are as follows: | 

Metal: Percent 

Platinum.___-___-___-------------- ee -------. = 77. 08 
Palladium_______..__-.-------2-  ______--___-__ =: 16. 70 
Tridium_._.______ eee . 06 

_ Osmium and osmiridium___..__.._...--222-______e 14 
Ruthenium. _______-__._-.----- eee .51 
Gold_____----------_----------- +e eee 5. 51 | 

Osmiridium is recovered in the treatment of gold ores on the 
Rand. Sales were 5,774 ounces in 1948 (6,402 ounces in 1947). 

The expansion of the plant of Rustenburg Platinum Mines, Ltd., 
proceeded satisfactorily in 1948 and it was expected that certain 
portions of the new plant would be in operation in early 1949.2. Dur- 
ing 1949 the furnaces for smelting concentrates will be dismantled 
and reerected. It is anticipated that by the end of 1949 metallics 
and concentrates will be shipped at a rate double the 1948 output. 

The Union Platinum Mining Co., which acquired a lease to mine 
precious metals in the Rustenburg district, was reported ® to have 
begun treating about 150 tons of ore daily in early 1949. A plant to 
treat 500 tons daily was being erected. 

2 South African Mining and Engineering Journal, vol. 59, pt. II, No. 2916, Jan. 1, 1949, p. 549. 
3 Mining Journal (London), vol. 232, No. 5929, Apr. 9, 1949, p. 257.
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World production of platinum-group metals, 1939 and 1943-48, in troy ounces 

[Compiled by B. B. Mitchell] 

er 

Sp 

Country and product 1939 1943 1944 1945 1946 1947 1948 

Australia: 
New South Wales: Placer 

platinum_---.-------------- 7 3 2 Q)__..-.----]---------- (4) 

Tasmania: Placer osmiridium. 283 90 107 109 95 99 (1) 

Belgian Congo: From refineries: 
Palladium. ..--.----.-------- 3, 344|_____.._.-|----------|----------]----------]---------- 209 

Platinum ...-.---------------- 1, 157|__._..----|----------|----------|----------|----------]---------- 

Canada: 
Placer platinum..-.-.--------- 25 

From refineries: 2° 219,713| 157,523) 3 208,234) 121, 771 94,570] 116,578 

Platinum_...--------------| 148, 877 . 

Other platinum-group 
metals.....--------------} 185,402] 126, 004 42,929] 3 458,674} 117,566) 110,332) 143, 822 

. Colombia: Placer platinum 
(exports) --------------------- 39, 070 39, 961 36, 136 30, 883 43, 835 38, 715 40, 047 

Ethiopia: Placer platinum. ---- 6, 000 1, 000 942|_......---- 4140 41, 548 £ 460 

Indonesia: Placer platinum. -_- 28}]_...-..----|---------- (4) (4) (1) wee mee ene 

Italy: From refineries: Plati- 
num......------------------- 1, 608 64)..--------]---------- (1) (1) (4) 

New Zealand: Placer platinum. 13 5|_---------}---------- 14)_-__.-_.._].-------.. 

Papua: 5 , 
Placer platinum....---..----- Q|..- eee |--------- |----------]---------- (1) 

Placer osmiridium--.-----.---- 4|__. tee |e ---|----+-----|---------- (1) 

Sierra Leone: Placer platinum. - 83|----------]---------- 16 105 431 109 

Union of South Africa: 
‘ 

Platinum (content of plati- 
num-group metals) 6 .....-- 18, 068 22, 509 22, 884 22, 900 

Concentrates (content of 73, 745 78, 740 68, 926 

platinum-group metals) &.__. 41, 243 58, 070 52, 030 51, 900 

Osmiridium ?7_...------------ 7, 031 5, 993 6, 142 6, 259 6, 794 6, 402 5, 774 

US. Ss. Re . 
r platinum. . From paneries 1} (estimate). 100,000} 125,000 150,000} 150,000) 175,000) 150,000) 125,000 

United States: 
Placer platinum......-.------| 32, 460 27, 162 33, 625 26, 551 22, 949 13, 836 13, 741 

Ore (content of platinum- 
group metals). -..---------- 66|_____..--_|_...------|----------|----------]----------|------ ee 

From refineries: ° 
Platinum. ...-------------- 5, 270 5, 205 3, 286 1, 068 555 1, 098 1, 251 . 

Other platinum-group 
metals___..--.----------- 3, 364 5, 185 3, 638 3, 427 2, 808 3, 472 4, 261 

Total (estimate)_.......--| 548,000} 629,000) 515,000) * 960, 000} 567,000} 499,000] 520, 000 

1 Data not available. 
2 Recovered from nickel-copper mattes. The figures for 1945-48 represent the platinum-group metals 

contained in the concentrates actually recovered, whereas those for 1939 and 1943-44 represent the metals 

refined. from Canadian concentrates at Acton, England, plus the platinum-group metals content of . 

concentrates sold. 
“8 Includes certain adjustments to account for metals produced in Canada in 1938-44 but not previously 

accounted for in the statistics. 
4 Exports for year ended Sept. 10 of year stated. 
5 Year ended June 30 of year stated. 
6 Produced from platinum ores. 
7 Produced from treatment of gold ores on the Rand. 
8 Recovered from nickel-copper ores. 
9 New platinum-group metals recovered in gold and copper refining of domestic materials.



Potash 
By BERTRAND L. JOHNSON anp E. M. TUCKER | 

GENERAL SUMMARY . 

GAIN new records have been made in the potash industry of the 
United States, according to producers’ reports. In 1948 both 
production of marketable potassium salts and sales reached new 

highs, each exceeding 2 million tons. Production in 1948 was 232,717 
_ Short tons greater than in 1947; the equivalent potash content (K,O) 

was 110,006 tons greater. (See fig. 1.) Sales in 1948 topped those of 
1947 by 195,500 tons, with the KO content 90,073 tons larger. The 
value of the sales in 1948 was over 114 million dollars more than in 
1947. The average value per ton of potassium salts sold in 1948 was 
$1.02 less than in the previous year. Stocks in producers’ hands at the 
end of 1948 declined from the previous year and reached the low figure 
of 11,211 short tons K,0. Both imports and exports of potash mate- 
rials were greater in quantity in 1948 than in 1947, but the value of the 
imports alone increased. A new high was reached in 1948 in the 

25 | | | : | 
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Figure 1.—Production of marketable potash salts in the United States, 1933-48. 
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apparent domestic consumption of potash (K,0)—nearly 90,000 tons 
greater than in 1947. 

Several articles on the potash industry were published in 1948.7 

Salient statistics of the potash industry in the United States, 1946-48 

que rer reese SS SS SS SS ST 

1946 1947 1948 

Production: 
Potassium salts (marketable) ___......---.--.-short tons-- 1, 687, 735 1, 905, 776 2, 138, 493 

Approximate equivalent, K20__-.._.-----------d0o--~-- 931, 812 1, 029, 875 1, 139, 881 
Sales by producers: 

Potassium salts.....-.------------------------------do---- 1, 673, 249 1, 953, 307 2, 148, 807 

Approximate equivalent, K20_._.--------------d0o---- 928, 374 1, 053, 266 “1, 148, 339 

Value at plant.....-...._._.-.-.------.---------------| $32,175, 716 | $34, 716, 051 $35, 998, 758 
Average per ton......-.----------------------------- $19. 23 $17. 77 $16. 75 

Imports: 
Fertilizer materials._......_.....------------.-short tons-- 7, 872 47, 815 47, 515 

. Approximate equivalent, K20__-.--------------d0---- 2, 564 25, 266 26, 002 
Value_.....---_------------ een ee eee $249,819 | $1, 887, 771. $2, 340, 442 

Chemical materials._..._....._._-.--.--------short tons-- 8, 327 3, 228 5, 375 
Approximate equivalent, K20.._---------.-----do-_--- 1, 801 712 1,179 
Value__._._--.-.-.------ e+ += -- $2, 100, 915 $587, 580 $723, 135 

Total imports__..-...--.----------------------short tons_- 16, 199 51, 043 52, 890 

Approximate equivalent, K20_.--.-------------d0---- 4, 365 25, 978 27, 181 

Value_.._-.-__-_..----------------------------- +--+ +--+ $2, 350, 734 $2, 475, 351 $3, 063, 577 

Exports: 
Fertilizer materials......_..-----------.----.-short tons- - 96, 822 102, 939 104, 176 

Approximate equivalent, K20 !___..-.----------d0o---- 53, 930 57, 337 58, 026 

Value__._____-___..--_-_-----~------------------- +--+ $2, 983, 751 $3, 251, 645 $3, 498, 240 

Chemical materials_.......-.._._----.--.-----short tons-- 23, 905 21, 970 23, 892 

Approximate equivalent, K20 1____.-_----------d0---- 11, 713 10, 765 11, 707 

Value__.__.._._-.--.-------------------------+--------- $5, 055, 441 $5, 434, 462 $4, 790, 715 

Total exports. .....--.------------------------short tons-- 120, 727 124, 909 128, 068 

Approximate equivalent, K20 1____-.-----------d0---- 65, 643 68, 102 69, 733 

Value__.._--_-_----_------_---- +--+ ee eee eee $8, 039, 192 $8, 686, 107 $8, 288, 955 

Apparent consumption: ? 
Potassium salts__._...-.------_---------------short tons-- 1, 568, 721 1, 879, 441 2, 073, 629 

Approximate equivalent, K20_--.--------------d0-_--- 867, 096 1, 011, 142 1, 100, 787 

a Sc 

1 Estimate by Bureau of Mines. 
2 Quantity sold by producers, plus imports, minus exports. 

RESERVES | 

The world’s known reserves of high-grade soluble potash salts have 
been estimated to total over 37,000 million metric tons K,O. More than 

99 percent of these reserves are in western Eurasia, principally in 

Germany and the U.S. S. R. The reserves in Germany alone have 

been estimated (by Fulda) to be 20,000 million tons K,O, and those 
in Russia (by Poppe) at 15,000 million tons. The combined reserves 

of the other Eurasian countries—Spain, France, Israel, and Trans- 

jordan—are placed at only 2,200 million tons. In the Western 
Hemisphere the United States contains the only presently known 
economic deposits, although substantial reserves may exist in western 

Canada. The potash reserves of the United States are a relatively 

small part of the world total—less than 0.3 percent. Latest com- 
mercial estimates place the net recoverable reserves at only 73 million 
short tons K,O. 

1Turrentine, J. W., Potash Supplies for 1948: Better Crops with Plant Food, vol. 32, 
No. 1, January 1948, pp. 6—8, 46—47. 

Albright, H. M., Development of the Domestic Potash Industry : Min. Cong. Jour., vol. 34, 
No. 3, March 1948, pp. 26—29. 

Turrentine, J. W., The Chemical Composition of Agricultural Potash Salts: Better 
Crops with Plant Food, vol. 32, No. 6, June—July, 1948, pp. 24-26, 4849. 

Senftle, F. E., The Effect of Potassium in Prospecting for Radioactive Ores: Canadian 
Min. Jour., vol. 69, No. 11, November 1948, pp. 55-57.
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PRODUCTION AND SALES 

The upward trends in the production and sales of domestic market- 
able potassium salts in evidence since 1934 were continued in 1948, and 
both were considerably larger than in 1947. Production of potassium 
salts in 1948 totaled 2,188,493 short tons, with an equivalent K.O con- 
tent of 1,139,881 tons. Sales were 2,148,807 tons, with an equivalent 
K,O content of 1,143,339 tons. Sales of potassium salts exceeded the 
production in 1948, and stocks in producers’ hands at the end of the 
year decreased from those on December 31, 1947. The value of the 
sales reached nearly 36 million dollars. The average value per ton of 
the potassium salts sold in 1948 was $16.75, $1.02 less than in 1947. 

Production of both grades of muriate of potash and manure salts _ 
was larger in 1948 than in 1947. The production of sulfate of potash 
and sulfate of potash-magnesia continued to decline from the recent 
peak of 1946. (See fig. 2.) 
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FIGURE 2.—Potassium salts produced in the United States, 1943-48, by grades, in short tons. 

The production of the Western States remains the dominant factor 
in the domestic potash industry. California, New Mexico, and Utah 
furnished virtually all of the 1948 output, the largest part coming from 
the deeply buried deposits of sylvite and langbeinite, of Permian age, 
in the Carlsbad region, southeastern New Mexico. The eastern United 
States supplied only a small quantity—from well brines in Michigan 
and as a byproduct of cement operations in Maryland.
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Potassium salts produced in the United States, 1946-48, by grades, in short tons 

Grade 1946 1947 1948 

Muriate of potash: 
; 

60-62 percent K2O minimum !_____._..- 2-2-2. 1, 251, 088 1, 394, 202 1, 523, 937 
48-50 percent K20 minimum.___.._....-_--.-....---.--.-- 122, 257 125, 120 145, 675 

Manure Salts____..--.-..- 2-2-2 eee 98, 333 174, 145 260, 339 
Sulfate of potash and sulfate of potash-magnesia_............-- 216, 057 212, 309 208, 542 

Total.....--.------.--.-------- ee eee 1, 687, 735 1, 905, 776 2, 138, 493 

1 Includes refined potash and some 93-96 percent KCl. | 

Production and sales of marketable potassium salts and stocks in 
the hands of producers for the last 5 years are summarized in the ac- 
companying table. (See fig. 3.) 
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FIcuRE 3.—Equivalent potash (K.O) content in producers’ stocks at end of year, 1922-48, 
~ in short tons. 

Potassium salts produced, sold, and in producers’ stocks in the United States, 
1944-48 

: Producers’ Production Sales stocks, Dec. 31 

Year Potas- Equiv- Potas- Equiv- Potas- Equiv. 
Oper- salts potash | Oper- salts potash A alue salts potash 
ators (K20) | ators (K20) ee (K30) 

(short (short (short (short plant (short (short 
tons) tons) tons) tons) tons) tons) 

1944__.----- 8. 6 | 1, 578, 498 834, 568 6 | 1, 5438, 420 817,892 |$29, 487, 413 | 76, 123 29, 763 
1945_..-..----.-- 7 | 1,588, 305 874, 243 6 | 1,597, 160 870, 370 | 30, 313, 919 | 68,796 | 34, 253 
1946__.-.----.--- 7 | 1, 687, 735 931, 812 7 | 1,673, 249 928, 374 | 32,175, 716 | 82, 554 37, 999 
1947_..-.-.-..--- 7 | 1,905, 776 | 1, 029, 875 7 | 1,953, 307 | 1, 053, 266 | 34,716,051 | 35,428 | 14,697 
1948_...--..--.-- 7 | 2,138, 493 | 1,139, 881 7 | 2,148, 807 | 1,143, 339 | 35, 998, 758 | 25,093 | 11,211
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The potash-producing companies in the United States in 1948, by 
States, were as follows: 

California : 
The American Potash & Chemical Corp., 3080 West Sixth St., Los Angeles 54, 

Calif. (plant at Trona, on Searles Lake, Calif.). | 
Maryland: : 

North American Cement Corp., 41 East Forty-Second St., New York, N. Y. 
(plant at Security, Md.). 

Michigan : 
The My Phemical Co., Midland, Mich. (brine wells and plant near Midland, 

1cn.). 

New Mexico: | | 
International Minerals & Chemical Corp., 20 North Wacker Drive, Chicago, Il. 

(mine and plant near Carlsbad, N. Mex.). 
Potasn Meet of America, Carlsbad, N. Mex. (mine and plant near Carlsbad, 

. ex.). 

United States Potash Co., Inc., 30 Rockefeller Plaza, New York, N. Y. (mine 
Utah and plant near Carlsbad, N. Mex.). 

an: 

-Bonneville, Ltd., 540 West Seventh South, Salt Lake City 4, Utah (plant near 
Wendover, Utah). 

REVIEW BY STATES 

Californiaa—The American Potash & Chemical Corp. remains the 
only potash-producing company in the Pacific Coast States. It re- 
covers potash from the brines saturating the crystalline salt mass of 
Searles Lake in southeastern California; potassium chloride and 
potassium sulfate are marketed. | 
Maryland.—Maryland has but one producing potash company, the 

| North American Cement Corp., which at its plant at Security, Wash- 
ington County, near Hagerstown, recovers byproduct potash from the 
cement-kiln fiue dust. The product, an impure sulfate of potash of 
low potash content, was sold for agricultural use. This operation 
was the only one of its kind reported in the United States in 1948. 
Michigan.— The Dow Chemical Co. was the only potash-producing 

company in Michigan in 1948. It obtained potassium chloride from 
natural brine from wells at Midland, Mich. 

New Mexico.—The Carlsbad region of New Mexico continued to 
increase its mine production of potash. Another record was made 
in 1948. ‘The three companies operating in this area mined 5,108,372 
short tons of sylvinite and crude langbeinite combined—an increase of 
452,640 tons over 1947. The equivalent K,O content of the mined 
roduction in 1948 was 1,069,675 short tons. The average equivalent 
KO contents of the mined salts increased from 20.74 percent in 1947 
to 20.94 in 1948. 

All three of the producing companies—International Minerals & 
Chemical Corp., Potash Company of America, and United States 
Potash Co.—mined sylvite (potassium chloride) and one—Interna- 
tional Minerals & Chemical Corp.—also mined langbeinite (a potas- 
silum-magnesium sulfate). The greater part of the mine production 
of the region was sylvite, most of which was processed to yield 60- 
percent or higher-grade muriate. The production of merchantable 
potash salts in New Mexico in 1948 was 1,841,054 short tons, with an 
equivalent K,O content of 964,940 tons. Sales were 1,850,976 tons
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of salts (967,945 tons K,O) valued at $29,177,328. Muriate of potash 
was produced by all three companies. Potassium sulfate and potas- 

| sium-magnesium sulfate (sulfate of potash-magnesia) were produced 
from langbeinite by the International Minerals & Chemicals Corp., 
in the refinery at its mine near Carlsbad. All three producing com- 
panies had construction programs under way during 1948 to increase 
their output of potash salts. 

Early in 1948 the Potash Company of America? started an exten- 
sive expansion and improvement program to include a new shaft | 
(No. 3), a larger hoist at the No. 1 shaft, and added underground 
equipment—undercutter, loaders, rotary dump cars, and mine cars. 
The refinery is being enlarged and the flow sheet changed to include 
a new flotation process developed by the company staff. Apparatus 
to be installed include new crushing and grinding units, agitator 
plants, flotation machines, filters, driers, and tailing-disposal equip- 
ment. The plant for the production of high-grade potassium chloride 
is peng enlarged. A 26-mile pipe line for fresh-water supply is to 

e laid. | 
An information circular of the Bureau of Mines? published in 1948 

described current mining practices at the mine of the Potash Com- 
pany of America. | 

At the mine of the United States Potash Co.,t a new and larger _ 
loader was put in operation underground in 1948; and a 75-foot thick- 
ener, for desliming ahead of tabling where sylvite is separated from 
halite, was added to the tabling plant. Haulage with a 70-ton Diesel 
locomotive was installed on the 16-mile company railroad between the 
mine and refinery. 

The International Minerals & Chemical Corp. started construction 
early in 1948 on a new refinery at its mine near Carlsbad for the pro- 
duction of chemical-grade potassium chloride and for the production 
of an improved grade of potassium sulfate for agricultural and in- 
dustrial uses. In addition, present facilities were improved to yield 
higher recoveries and increased capacities for all existing grades of 
potash salts. The new output of chemical-grade potassium chloride 
will serve industrial users of this grade and will also be used as the 
principal raw material for the firm’s own potassium chlorate plant 
near Cincinnati. The new facilities are expected to be in operation 
by the spring of 1949. ‘This will mark the entry of the company into 
the heavy and industrial potash chemical fields. According to the 
company annual report, the tonnage of potash produced in the fiscal 
year ended June 380, 1948, was increased over the previous year. 
Although the plant operated with higher wages and other increased 

, costs, larger volume and greater efficiency provided a profit exceed- 
ing that of the previous year. 

* Barr, James A., Potash and Phosphate in ’48: Min. Cong. Jour., vol. 35, No. 2, Feb- 
wa igo Pen Engineering and Mining Journal, New Mexico: Vol. 150, No. 4, 

3 Storms, Waiter R., Mining Methods and Practices, Potash Company of America, Eddy 
County, N. Mex.: Bureau of Mines Inf. Circ. 7445, 1948, 18 pp. 

* See footnote 2.
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The underground operations of this company ® are now completely 
mechanized and obtain a production of 33 to 34 tons per man per day 
underground. The mine is laid out on a checkerboard pattern. The 
face is drilled by rotary electric drills, undercut with a modified short- 
wall machine mounting a 9-foot bar, and blasted using “fast-delay” 
caps; the potash salt is loaded by machine into shuttle cars for panel 
haulage to main-line haulage by steel cars and electric locomotives. 
The mine cars are dumped by a rotary dump into a feeder hopper 

| followed by a single-roll crusher. The crushed ore is transferred to 
skips by an automatic measuring pocket. This operation is more 
or less typical of the local practice. 

The Duval Texas Sulphur Co. is reported to have drilled 32 holes in 
the New Mexico potash field in 1948. The Southwest Potash Co. and 
Wills & Weaver were new companies active in the Carlsbad area. 
The Continental Potash Co. continued experiments in solution min- 
ing of potash deposits by subsurface leaching methods. 

| The work of the Bureau of Mines, United States Department of 
the Interior, was described in an article published early in 1948. 
Utah.—Commercial production of potash in Utah in 1948 was re- 

stricted to the potassium-bearing brines of Salduro Marsh, where 
Bonneville, Ltd., continued to produce potassium chloride at its plant 
near Wendover, Tooele County, northwestern Utah. The output of 
the plant is reported’ to have been about 60,000 tons of potassium 
chloride in 1948, and 60 persons are said to have been employed in 
the operations. The crude evaporated material contains potassium 
chloride and common salt. After separation, the potassium chloride 
is sent to southern and western markets, and the salt is hauled away 
as waste. | | 

Prospecting for potash is reported to have continued in eastern 
Utah in connection with oil-well drilling, and the old Defense Plant 
Corporation well near Crescent Junction is said to have been sunk 
a little deeper. 

There was no production of alunite in the Marysvale district. 

CONSUMPTION 

Apparent consumption of potash (K,O) in the United States and its 
possessions increased from 1,011,142 short tons in 1947 to 1,100,787 
tons in 1948, as determined by subtracting exports from the sum of the 
imports and the producers’ sales. The relationship of the apparent 
consumption to sales of domestic producers, as reported to the Bureau 
of Mines, for a period of years is shown in figure 4. 

5 See footnote 2. 
6 Storms, W. R., U. 8. Bureau of Mines Work in New Mexico: New Mexico Miner and 

Prospector, vol. 10, No. 3, March 1948, p. 1. 
7 Engineering and Mining Journal, Utah: Vol. 150, No. 4, April 1949, pp. 125-126.
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According to the American Potash Institute, 

Deliveries of potash in North America continued their upward trend during 
1948, when the five leading producers and three importers delivered 2,202,036 
tons of potash salts containing an equivalent of 1,178,842 tons KeO. * * #* 
European potash salts of French and German origin totaling 69,455 tons of salts, 
with an equivalent of 40,069 tons K.O, delivered in the United States and 
Canada, are included in these figures. Importations of potash of Russian origin | 
are not included. 7 

Deliveries for agricultural purposes in the continental United States for 1948 
were 977,381 tons K.0, an increase of 79,231 tons over 1947. Canada received 
62,198 tons K.0, Cuba 3,982 tons, Puerto Rico 19,471 tons, and Hawaii 9,153 tons. 
Exports to other countries amounted to 18,681 tons K.0O. 

In this country the potash was delivered to 45 States and the District of Colum- 
bia. Georgia and Ohio were practically tied for the leading position in deliveries 
of agricultural potash at about 88,550 tons K.O, followed in order by Illinois, 
Virginia, North Carolina, and Florida, each taking more than 60,000 tons K.O dur- 
ing the year. Due to shipments across State lines consumption does not neces- 
sarily correspond to deliveries within a State. 
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FicurE 4.—Comparison of apparent domestic consumption of potash (K,0) and sales by 
domestic producers of potash in the United States, 1929-48.
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The 60 percent muriate of potash continued to be by far the most popular 
material, comprising 79 percent of the total K.O delivered for agricultural pur- 
poses. The 50 percent muriate of potash made up 7 percent of the total, manure 
salts 6 percent, and sulphate of potash and sulphate of potash magnesia 8 per- 
cent. This was about the same pattern of distribution as in 1947. 

Deliveries for chemical purposes [in 1948 in United States and Canada] were 
132,787 tons of muriate of potash containing an equivalent of 83,353 tons K.O and 
9,031 tons of sulfate of potash containing 4,673 tons K.0. The total chemical 
deliveries of 88,026 tons KO were 5,319 tons or 6 percent more than in 1947. 

Deliveries of agricultural potash salts in 1948, by States of destination, in short 
tons of K,0 

[American Potash Institute] 

Georgia_______-------------- 88, 547| Massachusetts_____...._..___ 12, 218 
Ohio___.______.------.------ 88, 583] Minnesota___._......._._..-. 12, 098 
Tllinois___2....._._-_._-__--_ 83, 111] Texas__......_....__________ 9, 873 
Virginia_....._.._..-_-.------ 69, 676| Missouri__..-.-_........_.-. 7, 373 
North Carolina. ____.._._..-. 68, 940] Washington___...________.__. 4, 770 

| Florida_.........-.-...-_---. 60, 412] Connecticut........._..._..._ 4,570 
Indiana.____._.._....-.-_-.-. 54, 472| Delaware___.__...___________ 3, 863 
Maryland_____._._-_---.---. 50, 928] Oregon_._-__.__.__----...---. 3,060 
South Carolina__........_..... 50, 895] Colorado_.............___._._ =» 910 
Alabama..____-__.....--.-..- 37, 809] Oklahoma...___._.__--______- 863 
Tennessee____._.._....-------- 38, 283| Arizona___________-------_-- 742. 
New Jersey_.___.__._-_----_--_ 32, 959| North Dakota__..-...._____- 587 
Wisconsin.._......._._..-._.... 22, 146} Nebraska__.___...._-__------ 509 
Pennsylvania_.._.___._._._----. 20, 203 | Vermont. -__------------1- ---- 322 
California_..._.........._._-_ 19, 568] West. Virginia_......_......_... . 316 
Louisiana___.__......____._-. 19, 388] Kansas___..___.....-.--.---- 313 
Mississippi. ......_.--.-..--. 19,079} Utah_-.-..----------------- 288 
Arkansas___.._.___._._-------- 19, 057 | Idaho_______--.------------- 267 
New York_____._..-----_-.-- 17, 883| New Mexico_______......___-_ 250 
Maine_______.___..--_---___ 15, 984] Montana__._..__..-..___-_-_ 176 
Michigan....._..--.---------- 15, 276| District of Columbia___.____-_ 119 
Towa_..._..--___-_-_-._----__ 18, 403 | Nevada______.._-_-.__--_--- 50 
Kentucky._.._._.__.---------- 12,352! New Hampshire____.________- 40 

Deliveries of chemical potash salts in 1948, by States of destination, in short 
tons of K,0 

{American Potash Institute] 

New York__.._.__..--------- 61, 612 | Oregon__._____________------ 600 
West Virginia___...._._._----.. 4,517] Georgia_____-.-------------- 575 
California___.._..........._-. 4,002] Kansas__._____....__-_______ 532 
Texas.._._________-.____..___ 3, 814] Tennessee______..__________- 369 
New Jersey._-_-_-.---------- 2,411 | lowa___--...--------------.-- 293 
Ohio._____________-_-...--_-. 2, 042{ Oklahoma._______..________- 292 
Maryland__.._.._.._..___------ 1, 683] Missouri_-----.----___1___-- 188 
Virginia_____..._..---------- 901 | Connecticut_____-__.____-.-- 181 
Nevada___.-_________-_------ 709 |} Massachusetts. _-....._..____- 87 
Illinois......_._____--_-_---- 696} Florida__.__._______________-- 60 
Michigan__...._._.-_-------- 675 | Washington_____-_...--_---- 50 
Delaware_._.-_-------------- 605 | Kentucky_______-___-.------ 25 
Pennsylvania_-.----_-------- 603 | Wisconsin _____.------------- 24
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Figure 5.—Potash deliveries, by use groups, in North America, 1938-48 (American 

Potash Institute). 

Deliveries of agricultural and chemical potash in North America 

from 1988 to 1948 are shown in the accompanying diagram (fig. 5) 

furnished by the American Potash Institute. 

PRICES 

Prices for potash at the beginning of 1948 were those listed in the 

producers’ price schedules for the 1947-48 season (see Potash chapter, 

Minerals Yearbook, 1947 pp. 1013-1014.). On February 6, 1948, 

however, the American Potash & Chemical Corp. announced an 1n- 

crease in the price of Trona muriate of potash from 45.5 to 48.5 cents 

per unit K,O, in bulk, f. 0. b. cars Trona, Calif., effective February 

10, 1948, the first increase reported in 7 years. On March 9, 1948, this 

company withdrew and canceled the above increase and announced
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that the price, terms, and conditions in its price schedule dated May 
1, 1947, for Trona muriate of potash (45.5 cents per unit K,0) would 
remain effective until May 31, 1948. On May 3, 1948, the company 
issued its regular price schedule for the period June 1, 1948, to May 
‘31, 1949, for Trona muriate of potash for agricultural purposes, 
retaining its price at 45.5 cents per unit KO. On February 6, 1948, 
the American Potash & Chemical Corp. issued a supplementary price 
schedule raising the price of Trona sulfate of potash 95-98 percent 
K,SO,, from 74 to 79 cents per unit K,O in bulk, f. o. b. cars, Trona, 
Calif., effective February 10, 1948. The regular schedule, issued on 
May 3, 1948, continued this price from June 1, 1948, to May 31, 1949. 

Regular price schedules for New Mexico potash for agricultural 
purposes for the 1948-49 season were issued in April and May 1948 
y the three producing companies. The quotations, based f. o. b. cars 

seller’s plant Carlsbad, N. Mex., in bulk per ton of 2,000 pounds, 
minimum carlots of 40 tons, were: 

Muriate of potash (62 to 63 percent K,0)____________ 
Muriate of potash (60 percent KO mein cents 
Muriate of potash (48 to 52 percent K.0)____________ per unit 
Muriate of potash (50 percent K,0 minimum)________ K,0. 
Manure salts (22 percent K,0 ereont KO minimum) ~~ fee cents 
Manure salts (run-of-mine 20 percent K,O minimum) __ per unit K,O - Sulfate of potash (90 to 95 percent K,S8O,, basis 90 per- 

cent K,SQ,) ------_----- 2 $832.50 per short ton 
Sulfate of potash-magnesia (basis 40 percent K.SOu,, 

18.50 percent MgQ)____--__--___--- $14.50 per short ton. 

Sales of imported potash were reported in trade journals at 95 
cents to $1.20 per unit K,O at Atlantic coast ports. 

FOREIGN TRADE ° 

Imports.——Imports of potash salts in 1948 were only slightly 
larger than in 1947, rising from 51,043 short tons in 1947 to 52,890 
tons in 1948, as a result of increased importations of potassium bi- 
tartrate. The total value of imports also increased, rising from 
$2,475,851 in 1947 to $3,063,577 in 1948. Russia, Germany, France, 
and Belgium-Luxembourg, in the order given, were the principal 
sources of the imports in 1948. 

Potash for fertilizer use constituted 96 percent of the total K,O 
imports in 1948, slightly less than in the previous year. Imports for 
chemical use rose from 3 percent in 1947 to 4 percent of the total in 
1948. 
The principal potash salt imported in 1948 for fertilizer use was 

the muriate (chloride), which came from the U. S. S. R., France, 
Belgium-Luxembourg, Germany, and Canada. A large tonnage of 
crude potassium sulfate came from Germany in 1948, a little more 
than in the previous year. Imports of the bitartrate increased 
markedly. 

® Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from 
records of U. S. Department of Commerce.
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Early in 1948 the officers and the directors of the Pioneer Potash 
Corp., vested as an alien concern in 1948, were ordered by the Office | 

| of Alien Property Custodian to complete proceedings under a cer- 
tificate of dissolution issued by Delaware. The order called for the 
payment of current and closing expenses and all accruing taxes and 
the setting aside of $25,000 as a reserve for legal fees owed. All 
remaining funds and property are to be transferred to the Attorney 
General. : 

| | Potash materials imported for consumption in the United States, 1947—48 

[U. 8S. Department of Commerce] 

| 1947 1948 
Ap- 

proxi- 
mate Approximate Approximate . 

equiv- equivalent as equivalent as 
Material alent potash (K20) potash (K20) 

as 
Short |—---_,--———- Short |————,--—_- potash Value Value 

(K20)| #08 Per- tons Per- 
(per- Short | cent Short | cent 
cent) tons of tons of 

total total 

Used chiefly in fertilizers: 
Manure salts.__------------| 31.4/-__----]-------|-------|---------- 43 14 0.1) $1,938 
Muriate (chloride)._......--| 56.4] 35, 284| 19,900) 76. 6|$1, 321, 367| 35, 604] 20,081] 73. 9/1, 736, 324 
Potassium nitrate, crude...-| 40.0] (@) | @) |_---.-- 26| (1) Q) |e 43 
Potassium-sodium nitrate 

mixtures, crude.........-| 14.0} 2,500 350 1.4 64, 968) ..-.-..]-.-----]----.--}--------- 
Potassium sulfate, crude....| 50.0} 10,031) 5,016] 19.3] 501,410) 11,805; 5,903] 21.7] 599,722 
Other potash fertilizer mate- 

rial ?___._..---.----------- 6. 0)_------]-------]-------]---------- 63 a 2, 415 

Total fertilizer.........-..|.------| 47,815] 25,266] 97.3] 1, 887,771] 47, 515] 26,002} 95. 7/2, 340, 442 

Used chiefly in chemical indus- . . 
tries: 

Bicarbonate___......---..--] 46. Q0}_--.._.-]-.---_. aaeunn---| 3 = 6 3 924 
Bitartrate: 

Argols.......-----------] 20.0] 2,820) 564 430,271] 4,818] 964 485, 949 
. Cream of tartar_........| 25.0] 117 29 69,408] 360 90 143, 396 

Carbonate_............___--| 61.0 10 6 7, 294 4 2 2, 157 
Caustic._.............-.-.-.| 80.0 33 26)\ 5 |] 18, 538 90 72)\ 4 olf 37,197 
Chlorate and perchlorate._.| 36.0 200 72 . 25, 848 42 15 ° 9, 073 
Cyanide___...........-..-..| 70.0 22 2 17, 948 25 18 11, 204 
Ferricyanide................}| 42.0]}...-._-|----__- wenenenne 11 5 ; 16, 692 
Nitrate............-...--..-.] 46.0} (4) (1) 1) (2) () 150 
Permanganate..__..._...... 29.0} @Q) (4) 75|....---]-.-._-. waa eneee 
All other..__..---..----.---| 50.0 26 13 23, 197 19 10 16, 393 

Total chemical... ___--...|-------] 3,228] 712] 2.7] 587,580] 5,375) 1,179) 4.3) 723,135 

Grand total_.........-.---]_-------] 51, 043] 25,978] 100.0] 2, 475,351] 52,890] 27,181! 100. 0/3, 063, 577 

1 Less than 1 ton. 
‘Chiefly wood ashes from Canada.
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Potash materials imported for consumption in the United States, 1947-48, by 
countries, in short tons 

[Figures in parentheses in column headings indicate, in percent, approximate equivalent as potash (K30)] 
[U. S. Department of Commerce} 

Bitartrate Potas- Chio- Total 

Caus- Muri- |———+ | Potas- sodium| Tate ——— 

tic hy- Ghilo- Argols | Cream | sulfate, | Bitrate oer All Country droxide| \: or Uae, | mix. | Per ride) wine of tar- | crude tures chlo- | other ! Short 

lees tar crude | Tate tons | Value 

(80) (56.4) (20) (25) (50) (14) (36) 

a 1947 | 
Argentina.____-.._.}..-.---.]-------- 1 {iii ---|- 2 - |---| fee 1 $75 
Belgium and Lux- 

embourg.-.__.---.|---.----| 14,466 |----___-]__-..---]----____]------- |e. 6 |14,472 | 455, 550 
Canada..--..------|-------- 224 6 |--------|--------|--------|-------_]--.--.__| 280 11, 164 
Chile_.._...._....--]--..----|--------|--------]--_.__--]_..--_-_] 2, 500 10 {___..___| 2, 510 66, 664 
China...-__-------.]--------|--------]-----.--|--------]--------]--------]----- ee 9 9 6, 634 
Cuba. -_.-..-----.--|--------|--------]-------- 8 |_..-..--|--------|-.-----_]-------- 8 5, 292 
France._.--.-------|--------} 18,922 |....._]_..---.-]2_-_---_]----.--_]/ 118 |--___-__|19, 040 | 792; 946 
Germany....------|--------| 1,672 |-----.-.|_.-.--__] 10,081 |--------]_.--.._.]--_---__|11, 703 | 584,997 
Hong Kong..-.-----|--------|--------|--------|--------]--------]--------|---.---.| “1 1 776 
Italy_.......-------|--------|--------| 2, 036 32 |_____.--|------.-|_-.-.---|--------] 2,068 | 335,897 
Morocco, French.-_|...-----|-------- 60 |-.------|------__]--------]--------]-------- 60 7, 675 
Portugal. ......----|--------|----+---- 274 39 |_..--.._]--------|-------.]----.-_.] 313 70, 462 
Spain. _----.-------]--------]--------]-------- 38 |--..----|--------|----.---]--.----- 38 21, 751 
Sweden. .-..-------- 33 |--------]--------]--------|--------|--------]--------]-------- 33 138, 523 
Switzerland_...._..|------_.|--------|---._.._]----.--.]------_-|-------- 58 |---| 53 7, 516 
Tumisia_-..-.------]--------|-------- 443 |.------.|----.---|--------].--.----]--------| 448 56, 432 
U.S.§.R...-------|--------|--------|--------|--------|--------{-------- i9|-.-.| 19 2, 488 
United Kingdom...|_.-.----|--------]--------]| Q@) 9 [-----u-_}--------}_2- 2 ee 42 42 35, 509 

Total _..-_--- 33 | 35, 284 2, 820 117 | 10, 031 2, 500 200 58 {51,043 |2, 475, 351 

1948 . 

Algeria_...........-|.-----.-|-------- 882 |_.._----|__.---..] 20-2] ee] 882 77, 736 
Belgium and Lux- 
embourg......--.|--------| 8,775 |__..__._|--------|-------.|_.------|_-._----|_--._--_.| 8,775 | 396, 758 

Canada__.-...-..--|--------| 1,032 |... --_.-]--------]_.2. 2 |_| -e_ eee 106 | 1,188 58, 773 
Denmark_....._._-|------.-|--------|--_--_----|--------]----.---]------2-]--------| = @ (2) 15 
Chile__...._.-..-_.]-.------]-------- 22 |-....---|.--.---_|------_- 42 |_____e_- 64 11, 879 
China......_------_|--------|--------|_..--._-|_-------|--------|--------|-------- 4 4 2,118 
Czechoslovakia. ._.|---...--|--------]..------|]--------]----.-__|-----.--]_--_--_-- 6 6 924 
France__.....-.----|--..-.--| 9,097 11 |------.]- 2} ee} |---| 9,108 | 411, 216 
Germany ._-.------|--------] 2,425 |_.-.___.]_---.___| 11, 805 |__-__-.--|-._.-.-.]________]14, 230 | 695, 994 
Hong Kong. -._.--_.|--------|--------]--------|--_------]------_.]-.------|--------]| @ (2) 89 
Italy.._._..-------.|--------|--------] 3, 480 242 |________|_____---]________|..__.___] 3,722 | 436,919 
Morocco, French...|~-.-----]-------- 167 |_.---__-|-.------]--------].-------|--.-----] 167 21, 418 
Portugal. _.....--.-|---.----|-------- 246 23 |_.------]----..--|_..-..--|----.-__| 269 35, 068 
Spain.....___.---_-|--------| @ 9 |----___- 95 |___.....|--------|--------|.-------| 95 | 42,153 
Sweden. .---------- 90 |--------|--.-----|--------|--------|--------]--------|-------- 90 37, 068 
Tumisia.._.-.------]--------|-------- 10 |--------]--------|--------|--------}----_--- 10 10, 890 
U.8.§. R__--------|--------| 14, 275 |.--.-__.|-----_-|__------|_-------|--------|__----__|14, 275 | 780, 142 
United Kingdom_-..|---.----]--------]-------.|-.----~-|_-------]--------]-.------ 55 55 44, 387 

Total _.------ 90 | 35,604 | 4,818 360 | 11,805 |.-_____- 42 171 52, 890 8 063, 547 

1 Approximate equivalent as potash (K20)—1947: 49 percent; 1948: 44 percent. 
2 Less than 1 ton. 

Exports.—The total value of the export trade in potash materials 
declined from $8,686,107 in 1947 to $8,288,955 in 1948, the increase in 
the value of the fertilizer materials failing to compensate for the de- 
cline in value of exports of potash chemicals. The exports of both 
fertilizer and chemical potash salts were widely distributed. Ferti- 
lizer materials went largely to Canada, with much smaller quantities 
to numerous other countries, mostly in the Western Hemisphere. Ex- | 
ports of chemical potash salts were more uniformly distributed.
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Canada was the leading recipient, but large quantities went to sev- | 

eral European countries—Belgium-Luxembourg, Italy, Netherlands, 

Switzerland, and Germany. 

Potash materials exported from the United States, 1944-48 

[U. S. Department of Commerce] 
a . 

Fertilizer Chemical Total 

Year Sh Sh Sh ort ort ort 
tons Value tons Value tons Value 

1944._..._.-._---_------------------| 110, 057 | $8, 189, 631 15, 444 | $3,142,096 | 125,501 | $6, 281, 727 

1945....._---------------------------| 104,687 | 2, 986, 990 18,966 | 3,648, 795 123, 653 6, 635, 785 

1946__..._.-.------------------------ 96,822 | 2, 983, 751 23,905 | 5, 055, 441 120, 727 8, 039, 192 

1947_....__..------------------------| 102,939 | 3, 251, 645 21,970 | 5,434, 462 124, 909 8, 686, 107 

1948._....._.----.-------------------] 104,176 | 3, 498, 240 23,892 } 4,790, 715 128, 068 8, 288, 955 

i a 

Potash materials exported from the United States, 1947-48, by countries _ 

[U. 8. Department of Commerce] 
‘ 

Fertilizer Chemical 

Country 1947 1948 1947 1948 

Short Short Short Short 
tons Value tons Value tons Value tons Value 

Argentina. _.---------------- 50 $1, 888 50 $3,375 | 1,274 | $361, 299 780 | $187, 758 

Australia__......------------|--------|----------]--------|-----+---- 1,319 | 212,214 899 142, 845 

‘Austria_.......-.------------|--------]----------|--------|---------- 9 2, 285 237 71, 792 
Barbados. ..........-......--| 5,794 | 222,554| 3,614 | 161,116 |-----.--|----------|--.-----]---------- 
Belgium and Luxembourg...|--------|----------|--------]------+-7- 771 | 346,634 | 1,899 387, 099 

Brazil.......---.------------| 6,002 | 257,651 | 9,873 464, 045 2,577 | 507,127 1, 804 357, 111 

Canada_.........--.---------| 71, 968 |2, 088, 021 | 73, 500 |2, 186, 206 3,840 | 549,524 | 4, 711 590, 942 

Chile_._____..._-.._-___-----|--------|----------|--------|---------- 
155 44, 969 119 35, 460 

China_.....----..----------- 6 2,160 |--------|---------- 1,433 | 368, 095 1, 261 317, 647 

Colombia_.............------| 1,960 | 77,971] 1,058 | 41,661 352 | 190,538 | 1,033] 216,977 
Cuba____.....--------_------} 8,614 | 284,874 | 8,294 295,820 166 53, 838 215 55, 823 

Denmark.__.___--.___.-------|--------|----------|--------]---------- 4 6, 623 147 29, 301 

Dominican Republic. .------ 465 17,144 | 1,070 64, 367 7 4, 270 55 7, 359 

Germany.._...--------------]--------|----------|--------]----------|---- 2327-77327 2557 871 201, 440 

Greece......-----------------|------+-|---------- |--------]--------2- 262 55, 583 138 39, 372 

Guatemala_-_....-.----------|--------]---------- 1 95 125 47, 763 104 24, 871 

Hong Kong.---...-----------|--------|---------- |----207-|---22- 3237 979 | 234, 323 675 152, 123 

Iceland.....----...---------- 651 25, 792 849 39, 576 43 9, 474 13 3, 188 

India...._.._.--_-_--.--------|--------]---------- |--------|---------- 697 191, 752 1, 101 218, 343 

Italy. _._.-..--..------------|--------|----------|--2--22-]---25-75707 99 44, 334 1, 433 254, 103 

Jamaica.__--.--------------- 454 16,019 | 1, 453 60, 496 12 3, 467 15 3, 810 

Leeward Islands_-_..--------- 300 11, 161 961 40, 081 2 676 |._------|---------- 

Mexico_..-.----.------------| 1,864 53,407 | 1,451 46,398 | 1,608 | 358,303] 1, 029 273, 548 

Netherlands._......---.-----|_--------|----------|--------|---------- 634 | 241,284 | 1,670 329, 456 

New Zealand..............--| 2,550 | 93,181 |--------]----------] 119 | 25, 908 58 10, 280 
Norway ..--------------------]-------- |------- 22" [2-2-2 non [errr 141 30, 611 75 21, 237 

Peru..___.-__---------- eee [ene ee |---| -- fe eo 166 57, 436 82 27, £63 

Philippines, Republic of.._-- 747 32, 841 529 26, 616 137 33, 371 77 23, 102 

Portugal__...---.------------]--------|---------- 15 1, 440 184 72, 230 131 29, 340 

Sweden_-._..-..-------------- 2 200 |_-------|---------- 601 169, 101 89 30, 558 

Switzerland. __----..--------|--------|----------|--------|---------- 851 398, 662 | 1, 299 255, 636 

Trinidad__-...-------------- 914 38, 518 221 10, 444 50 14, 539 It 2, 243 

Turkey ....------------------]-------- |---------- [e-- oon [errr 579 | 125, 037 294 55, 230 

Union of South Africa...----|--------|----------|--------|---------- 457 } 120, 210 424 101, 830 

United Kingdom-.----------- 50 7,760 |.-------|---------- 622 122, 175 158 37, 072 

Uruguay. -..----------------]--------|--------:- 348 13, 661 75 22, 796 86 28, 162 

Venezuela....---------------| 108 4, 451 551 | 29, 231 182 | 84,689 133 45, 565 

Yugoslavia_....-.-----------|--------|----------]----=---|---22-22>- 160 29, 984 1 369 

Other countries__-.---------- 440 16, 102 338 13, 612 778 | 293, 338 765 222, 160 

Total.....--.----------|102, 939 |8, 251,645 )104, 176 |3, 498, 240 | 21,970 |5, 434, 462 | 23,892 | 4, 790, 715 

i 

883326—50——_68
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The available statistics of potash output in the various producing 
countries, as well as an estimated total of world production, is shown 
in the accompanying table. 

, World production of potassium salts and equivalent K,0, by countries, 1943-48, 
in metric tons! 

[Compiled by Pauline Roberts] | 
ee 

1943 1944 1945 

Country ! Potas- | Equiva- | Potas- | Equiva-| Potas- | Equiva- . sium lent sium lent sium lent — 
Salts K:0 Salts K20 Salts K,0 Oe 

North America: United States, potas- 
sium Salts_-...._-.--..-----------------|1, 296, 215 670, 534 |1, 431,982 | 757,103 /1, 440, 879 793, 096 South America: Chile, crude potassium 
nitrate___..-_..---------2----e--------| 68, 828 (2) (2) (2) (2) (?) Europe: 

France (Alsace), crude potassium 
Salts ...-----.---.-------------.-.-_-/4, 195, 111 664,497 |2,951,355 | 466,657 | 855, 730 144, 701 Germany, crude potassium salts (car- 
nallite, kieserite, kainite, sylvinite, 
and hartsalz) .-...-----.-----._2-._- 16 976 952 |2, 086, 639 |15,861,933 1, 925, 530 (2) (2) Asi Spain, crude potassium salts (salable) - 439, 657 87,380 | 675,836 | 115,830 | 710,496 | 3 113, 700 Sia: 

China. ---.-2.22 222-2 3, 048 (?) 1, 732 (7) (?) (2) India, nitrate of potash 4.__.._..... | 2, 358 1, 219 2, 152 1,118 3, 280 (2) Korea, alunite.......---. 22 (2) (2) 18, 951 (2) (2) (2) Palestine and Israel, crude potassium 
Salts § ______ 2 ete ee.-.---..| 98, 750 46,900 | 105,050 52, 500 93, 625 46, 800 Australia, alunite_....................._. 435 33 20, 185 351 22, 616 462 

Total (estimated) __._....-.---._}oo 3, 800, 000 |----.--.--/8, 400, 000 }..-..----.} 1, 500, 000 
ee Oe 

. 1946 1947 1948 

Country! Potas- | Equiva-| Potas- | Equiva-| Potas- | Equiva- 
sium lent sium lent sium lent 
salts K20 salts K:,0 salts K20 

J 

North America: United States, potas- 
Sium Salts..._.___...-----_+---...._..--|J, 631, 079 845, 321 1,728,882 | 984, 282 |1, 939,998 | 1,034,077 South America: Chile, crude potassium 
Nitrate _--._..---2- ee (2) (2) r () (2) (2) © (4) Europe: 

France (Alsace), crude potassium 
Salts _..-_---.-------------_.--...-._|8, 558, 760 574, 495 |3, 908,300 | 711, 200 (6) 769, 000 Germany, crude potassium salts (car- 
nallite, kieserite, kainite, sylvinite, 
and hartsalz)_.....-.-.-----__._._- (8) 955, 400 |73,284,000 | 7 322,000 |75,085,000 | 7 511, 000 Asi Spain, crude potassium salts (salable) _ 365, 207 | 135,479 | 622,153 | 153,652 (8) 151, 914 sia: 

China. __----2 22-222 (?) (2) 1, 000 (2) (3) (3) India, nitrate of potash 4_______._.____ 6, 466 (2) (2) (2) (2) (2) Korea, alunite_._-_..-...-....._-_ (2) (2) (2) (2) (2) (2) 
Palestine and Israel, crude potassium 

Salts 5_____- eee 90, 571 45,300 | 123, 163 61, 600 (2) (2) Australia, alunite.......-------.. 36, 427 583 35, 288 31, 783 39, 759 1, 807 

Total (estimated) .....---_----_.-22]-2______|2, 700, 000 |.---.-----]3, 000, 000 {......-.--] 3, 000, 000 
| 

1 In addition to countries listed, Eritrea, Iran, Italy, Poland, and U.S. 8S. R. arereported to produce potash Salts, but statistics of production are not available; estimates by senior author of chapter included in total. 2 Data not available; estimate by author of the chapter included in total. 
3 Estimate. . 
‘ Exports plus consumption, 1943-44; exports only, 1945-46, 
5 Extracted from waters of Dead Sea. 
6 Data not available. 
7 Bizonal area only.
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Canada.—The Provincial Department of Natural Resources, Sas- : 
katchewan, announced early in 1948 that it was prepared to receive | 
applications from companies wishing to develop the recently discov- 

| ered potash deposits in that Province. The leasable area covers 
| 350,000 acres. A description of the deposits was published.® 

France.—Exploitation has started of the extensive potash deposits 
discovered several years ago near Dax in southwestern France. The 
output is reported to be about 100 metric tons daily. 

Palestine and Israel—Potash operations in the Dead Sea area were | 
interfered with in 1948 by the conflict between the newly created 
State of Israel and that of Trans-Jordan. The 25-year mandate over 
Palestine, which Great Britain had held since 1923, was ended at 
midnight May 14, 1948. The Jewish State of Israel was established : 
in Palestine and immediately recognized by the United States. A 
few weeks before this mandate terminated, the Palestine Government 
discontinued its convoys of motor traffic from the Dead Sea to Jeru- 
salem. Without convoys, it was impossible for Palestine Potash, Ltd., | 
to transport supplies and fuel from the railhead at Jerusalem to its 
works at the north end of the Dead Sea and to transport its finished 
products from the Dead Sea to the railhead at Jerusalem, and pro- 
duction operations had to be suspended. Meetings of representatives 
of the Trans-Jordan Government. and Palestine Potash, Ltd., were 
held at the north end of the Dead Sea on May 13 and May 17, 1948. 
At the second meeting the representatives of the Trans-Jordan Govern- 
ment insisted that the company employees and plant, including the 
installations and personnel at the south end of the Dead Sea, should 
be put into their hands. The Israeli Government declined to accept 
the proposed terms, and instructed the company employees to evacuate 
the northern plant. This was done, and before withdrawal, supplies 

: were destroyed, machinery rendered unusable, and the company motor- 
boats and barges taken to the south end of the sea. The armed 
forces of Trans-Jordan occupied the northern works 2 days later 
and were still in control of the area at the end of the year. It is | 
reported that these works have been looted and dismantled by the 
Arabs after their occupation of the area. The southern plant is in 
the territory allocated to Israel by the partition decision of the General 
Assembly of the United Nations in 1948. This plant at the end of that 
year was in the hands of the Israeli army. It has been damaged only 
slightly. Its fresh-water supply system, which is located in Trans- 
Jordan, has been put out of operation by the Arabs.?° 

United Kingdom.—Drilling operations in a search for potassium- 
bearing brines are being carried on at Lowdale, Sleights, Yorkshire, 
England, for the Imperial Chemical Industries, Ltd. The brine, if 
found, will be conveyed 20 miles by pipe line to the new I. C. I. works 
at Wilton. 

* Cole, L. Heber, Potash Discoveries in Western Canada: Canadian Min. and Met. Bull., 
vol. 41, No. 431, March 1948, pp. 149-158. An abstract of this paper was published in 
The Precambrian, vol. 21, June 1948, No. 6, pp. 4~8. 

1¢Palestine Potash Limited, acting chairman’s speech to the 18th Annual General 
Meeting, Dec. 17, 1948, 2 pp. Baroway, Aaron, vice-president and secretary, Palestine 
Eeonomic Corp., communication to Director, Bureau of Mines, Sept. 23, 1948.
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a 

GENERAL SUMMARY 

PERATION of industry at high levels during 1948 brought 
sales of calcium chloride, soda ash, and salt cake to new records. 
Sales of bromine were below the wartime rate, but volume was 

large for peacetime. Iodine imports were greatly reduced, but domes- 
tic production supplied an increasing proportion of domestic demand. 
Production of boron minerals declined slightly as demand slackened. 

| CALCIUM CHLORIDE | 

A new record again was established in 1948 in sales of calcium 
chloride (and calcium-magnesium chloride) produced from natural 
brines. : 

No accurate use pattern is available for calcium chloride. How- 
ever, its hygroscopic and antifreeze properties are utilized in stabilizing 
gravel or soil road surfaces, dustproofing coal, assisting the curing of 
concrete, in ice control on roads, as an antifreeze for ores and other 
material in stock piles or in transit, in refrigeration brines, and as a — 
dehumidifier in storage areas, basements, etc. The use of calcium 
chloride for dust control in coal mines has increased considerably 
during the past few years. 

Calcium chloride and calcium-magnesium chloride from natural brines sold by 
producers in the United States, 194448 

[In terms of 75 percent (Ca, Mg) Cs] | 

Year Short tons Value Year Short tons Value 

1944... eee 200, 964 | $1, 621, 227 || 1947.._..__.-_-____-._L Le. 271, 206 $2, 650, 205 
1945....-__2_-.---.--------| 218,820 | 1,818,219 {| 1948. TTTTTTZ| 801} 936 | “3; 902, 788 
1946..........-..-.------| 262,147 | 2, 278, 954 

4 Former editions of this chapter included a section titled Magnesium Compounds, which now appear 
aS a Separate chapter. 

4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the U.S. 
Department of Commerce. 
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The following companies produced calcium chloride (and calcium- 
magnesium chloride) from natural brines in 1948: California Rock 
Salt Co., 2436 Hunter Street, Los Angeles 21, Calif., plant at Amboy, 

| Calif.; Hill Bros. Chemical Co., 2159 Bay Street, Los Angeles 21, 
Calif., plant at Amboy, Calif.; Desert Properties Co., Frank Thomas, 
receiver, 374 Court Street, San Bernardino, Calif., plant at Amboy, 
Calif.; Michigan Chemical Corp., 500 North Bankson, St. Louis, 
Mich.; Rademaker Chemical Corp., Eastlake, Mich.; Dow Chemical 
Co., Midland, Mich.; Pomeroy Salt Corp., Pomeroy, Ohio, plant at 
Minersville, Ohio; Westvaco Chemical Division, Food Machinery & 
Chemical Corp., South Charleston 3, W. Va.; and Liverpool Salt Co., 
Hartford, W. Va. | 

Calcium chloride imported for consumption in and exported from the United 
States, 1944-48 . 

{U. S. Department of Commerce] 

Imports Exports 

Year I 

Short ; Value Short tons Value 

°1944____-____ ee ---- ------- 2. 761 $35, 125 8, 535 $234, 329 
1945____...__._-_--_---_----------------+--------------=- 4, 040 51, 409 6, 871 188, 141 
1946___._.____-_-_--.----------------------------------- 1, 313 14, 587 10, 073 367, 993 
1947____.___...-..-----------------+------- +--+ +--+ 250 5, 514 11, 955 502, 818 
1948... .--... 22s see seee se seeesneeneeseeeeneeeeeeeee 5 "949 11, 456 437, 763 

BROMINE —_ 

Sales of bromine compounds were moderately lower but still well 
above the prewar rate. The bulk of the bromine sold was in the form 

of the compound ethylene dibromide for use in gasoline antiknock 
compounds. 

A booklet describing a long list of bromine products was published 
by the Dow Chemical Co.2 The Bureau of Entomology and Plant 
Quarantine amended its regulations to permit the use of methyl bro- 
mide as a fumigant for the treatment of cottonseed from certain 
counties in Texas, Oklahoma, and New Mexico that were found to be 
lightly infested with the pink bollworm. The chemical treatment would 
be in lieu of the heat treatment used in the past. _ : 

The Ethyl-Dow Chemical Co. recovered bromine from sea water at 
Freeport, Tex., and the Westvaco Chemical Division of Food Ma- 
chinery & Chemical Corp. recovered bromine from sea water at 
Newark, Calif. American Potash & Chemical Corp. produced 
bromine from the brine of Searles Lake at Trona, Calif. The follow- 
ing recovered bromine from well brines: Michigan Chemical Corp., 
St. Louis, Mich.; Great Lakes Chemical Corp., Filer City, Mich.; 
Morton Salt Co., Manistee, Mich.; Rademaker Chemical Corp., 
Eastlake, Mich.; Dow Chemical Co., Midland, Mich.; Westvaco 
Chemical Division, Food Machinery & Chemical Corp., South Charles- 
ton, W. Va. | 

3 Dow Chemical Co., Bromine and Bromine Products: Midland, Mich., 1947, 103 pp. 
4 Oil, Paint and Drug Reporter, vol. 153, No. 25, June 21, 1948, p. 3.
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According to Oil, Paint and Drug Reporter, potassium and sodium 
bromides, U. S. P., barrels, were quoted at 33-34 cents a pound at 
the end of 1948. This represented no change from the previous year. 
Bromine in lead-lined drums, carlots, delivered, was 19 cents a pound. 

Imports of bromine and bromine compounds totaled 102 pounds, 
whereas 1,054,523 pounds valued at $432,992 were exported. 

Bromine and bromine in compounds sold or used by producers in the United 
States, 1944-48 

me 
Year Pounds Value | Year Pounds Value 

. 1944.__._.....-__-.--..-| 102, 112, 462 | $19, 712, 819 || 1947............-__-_...| 78,177, 650 | $14, 837, 104 
1945.0020-2222L1_1LLL| 79, 709, 857 | 14, 796, 229 || 1948...) 762 0477 551 | 14’ 844’ 152 
1946.92 TTZTTTTT) 49; 780;.925 | 8, 560, 434 | 
wt 

Bromine and bromine compounds sold by primary producers in the United States, 
1947-48 

amma enn LT LS TE AC SC TTS DSTA 

1947 1948 

Pounds Pounds ; 

Value Value 
Gross Bromine Gross Bromine 
weight content ! weight content ! 

Elemental bromine_..........| 2,316,192 | 2,316,192 | $358,374 | 2,200,496 | 2,200,496 | $478, 49 Sodium bromide..-.--.------_| 1,225,212 | '951;377 | 25,001 | 746,121 | '579,362| 194’ 924 
Potassium bromide.--..-.....| 3,015,145 | 2,024, 670 608, 577 | 2,129,764 | 1,420, 136 547, 362 
Ammonium bromide._.....-_- 509, 163 415, 375 118, 047 370, 975 202, 641 105, 906 
Other including ethylene di- 
bromide. ._.-2--......---.--| 85, 597, 321 | 72, 470,026 | 13, 517,015 | 83, 791,199 | 70,434,915 | 12,517,111 

Total__.........--------| 92, 668, 034 | 78,177,650 | 14, 837, 104 | 90,338, 555 | 76,047,551 | 14, 844, 152 
mt 

1 Calculated as theoretical bromine content present in compound. 

IODINE 

Dow Chemical Co., Midland, Mich., and Deepwater Chemical Co., 
Ltd., Compton, Calif., recovered iodine from waste oil-well brines in 
California. As there were only two producers during 1948 statistics 
on domestic production of iodine may not be published. In 1937 
domestic output totaled nearly 300,000 pounds and in recent years 
has supplied an increasing proportion of the iodine consumed in the 
United States. . 

The other important source of iodine is Chile, where crude iodine 
Is recovered as a byproduct in the nitrate operations. Iodine from 
Chile is imported and distributed by Chilean Nitrate Sales Corp. 

Exports of iodine and its compounds during 1948 totaled 271,459 
pounds valued at $550,493. Imports of crude iodine are characteristi- 
cally erratic and generally bear little relation to current consumption 
rates. Large stocks of crude iodine are maintained in consuming 
countries, principally the United States, and consumption is reflected 
only in long-term averages of imports. Imports of crude iodine are 
shown in the accompanying table.
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Crude iodine imported for consumption in the United States, 1944-48 

[U. S. Department of Commerce] 
et 

‘ | 

Year Pounds Value | Year Pounds Value 

1944..........---.---------| 1,204,303 | $1,221, 274 || 1947...._-....--.-----.--| 2, 260, 506 | $2, 756, 888 
1945_.....---.-..-.--------- 220, 526 222,070 |} 1948_.__._--.------------- 592, 126 847, 752 

1946....--....0-..---------| 886, 578 976, 190 | 
a 

The results of a Bureau of Mines survey of iodine consumption are 
shown in an accompanying table. 

Crude iodine consumed in the United States in 1948 
OO 

Crude iodine consumed 

Number |——--——__j--—- 
Compound manufactured . of plants 

P t of Pounds | Peqoet 
Resublimed iodine......_..--.---------------------------------------- 5 96, 472 10 

Potassium iodide. ._.._.-----.---------------------------------------- 7 799, 619 80 

Sodium iodide....__.--...-------------------------------------------- 3 37, 898 4 

Other !_.___.___-.____-_-_-----.-----.-2---------------------- =e eee 25 59, 072 6 

Total. _...-.-----.--------------------------- 2 --- ----  e- 28 993, 061 100 

a 
1 Includes ammonium iodide, cadmium iodide, and other iodine products. 
2A plant producing more than 1 product is counted but once in arriving at total. 

_ Some interesting results of tests of the combined effect of potassium 
iodide and streptomycin against tuberculosis in guinea pigs were | 
published.’ A large amount of technical data and other information 
on iodine is available from the Iodine Educational Bureau, 12 Stone 
House, Bishopsgate, London, H. C. 2. The organization is sponsored 
by the principal Chilean iodine producers. 
_ According to the Ou, Paint and Drug Reporter, the price of crude. 
iodine, kegs, ex-warehouse Staten Island, remained at $1.729 per 
pound throughout the year. The price of resublimed iodine in bottles 
or jars ranged from $2.35 to $2.65 per pound. | 

SODIUM COMPOUNDS 

Sodium Carbonate——The serious shortage of alkalies that had 

existed for several years continued into the first part of 1948. How- 
ever, later in 1948, demand lessened somewhat, and completion of 
most of the proposed expansions in the alkali-producing industry 
brought a condition of local oversupply to the market. _ 
Sales of natural sodium carbonate by producers in California were 

slightly less than in the previous year. Production from Wyoming, 
statistics on which the Bureau of Mines is not at liberty to publish, 
added to the total available. 

The problem of export control of soda ash, which was extremely 
serious at the first of 1948, largely disappeared by the end of the year. 
Quota restrictions on natural soda ash were lifted in the second 
quarter, and those on manufactured soda ash were removed several 
months later, although both products were still exported under license 
control. 

’ Woody, Edgar, Jr., and Avery, Roy C., The Combined Effect of Potassium Iodide and Streptomycin 

on Established Tuberculosis in Guinea Pigs: Science, vol. 108, No. 2810, Nov. 5, 1948, pp. 501-502.
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Natural sodium sulfates and sodium carbonates sold or used by producers in the 
| United States, 1944-48 

. Sodium sulfates ! Sodium carbonates ? 
Year —_---—————_ | 

Short tons Value Short tons Value 

1 168,923 | $1, 577, 982 184,826 | $2, 869, 243 
194§___-_-_ eee eee 178, 196 1, 525, 159 194, 045 3, 034, 118 1946.92 TTT 198,781 | 1, 695, 413 215, 625 3, 427, 086 1947._ 000 TTTTITTIT 257,294 | 3, 329, 004 293, 051 5, 862, 178 1948. __ 22000 265,862] 4,248,613 | 3288769 | 3 6, 623, 280 
————. 

! Tonnage figures for sulfates include Glauber’s salt converted to 100 percent NagS Og basis. 
2 Soda ash and trona. 
3 Exclusive of production in Wyoming. 

Natural soda ash was produced in California by the following 
companies in 1948: American Potash & Chemical Corp., Trona, Calif. ; 

| Natural Soda Products Co., 506 Central Tower Building, San Fran- 
cisco 3, Calif., plant at Keeler; Permanente Metals Corp., Kaiser 
Building, Oakland 12, Calif., plant at Lone Pine; Pittsburgh Plate 
Glass Co., Columbia Chemical Division, Bartlett, Calif.; and West 
End Chemical Co., 608 Latham Square Building, Oakland 12, Calif., 
plant at Westend. Westvaco Chemical Division, Food Machinery & 
Chemical Corp., Box 872, operated its underground trona mine at 
Green River, Wyo. | 

The price of soda ash, light, calcined, bags, carlots, works, was 
quoted at $1.30 to $1.40 a hundredweight in 1948, according to Oil, 
Paint and Drug Reporter. The 1947 price was $1.20 to $1.30. 

| Although a new record was established in 1948, the relatively small 
increase does not fully reflect the magnitude of expansion in the 
industry. It has been estimated that capacity would approximate 
5,000,000 tons in 1948. Output of some plants was restricted by 
Strikes and a shortage of fuel for a time during the year. 

The bulk of the soda ash produced is manufactured by the ammonia- 
soda process. Production of that type sodium carbonate, according 
to the Bureau of the Census, was: 1944, 4,538,398 short tons ; 1945, 
4,375,017; 1946, 4,284,231; 1947, 4,519,144; and 1948, 4,575,452 tons. 

The consumption pattern of sodium carbonate, as estimated by 
Chemical Engineering, is shown in the accompanying table. 
Estimated consumption of sodium carbonate in the United States, 1944-48, by 

industries, in short tons | 

[Chemica] Engineering] A 
Industry 1944 1945 1946 1947 1948 

Glass.....----------------.----------------] 1,290,000 | 1,320,000 | 1, 400,000 | 1,440,000 | 1,370, 000 Soap---.----------------- eee. 162, 000 150, 000 120, 000 135, 000 127, 000 . Caustic and bicarbonate_....._-........_._| 1, 033, 000 1,114, 000 | 1, 128, 000 | ! 1, 127, 000 1, 137, 000 Other chemicals... --..---.---.-.-.---.._.| 1,025,000 | "960,000 |” 910,000 | 1/.030.000 | 1° 030° 000 Cleansers and modified sodas._.._________- 100, 000 110, 000 125, 000 130, 000 135, 000 Pulp and paper-.....-.-...-...--.---------| 170,000 | 175,000} 190,000 | —_220, 000 230, 000 Water softeners.-..........---.--_________. 110, 000 100, 000 90, 000 100, 000 110, 000 Petroleum refining_____._____________.__.. 22, 000 24, 000 20, 000 22, 000 24, 000 Textiles__-__------..---------- 2 eee 61, 000 68, 000 77, 000 71, 000 69, 000 Nonferrous metallurgy ...---....-..-_-.__- 320, 000 200, 000 140, 000 190, 000 210, 000 Exports. ..-.-.---.----.-------- eee 79, 000 70, 000 67, 000 1107, 000 230, 000 MisceJlaneous.._.......-.------.--_---___- 320, 000 290, 000 223, 000 1 228, 000 208, 000 

Total.-...----.---.------------------| 4,692,000 | 4,581,000 | 4,490,000 | 4,800,000 | 4, 880, 000 $e Oe 
1 Revised figure.
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‘Sodium Sulfate.—Sales of 265,862 short tons of natural sodium 

sulfates by domestic producers was a new record. Production of salt 

eake (including natural sodium sulfate) was at an all-time high. Due 

to the critical shortage of soda ash during 1947 and part of 1948, glass - 

manufacturers made more extensive use of salt cake as a source of 

soda in the glass batch. However, the kraft pulp and paper industry 

continued to consume the largest portion, and substantial quantities 

were consumed in “‘soapless’’ detergents. 
The following firms reported production of natural sodium sulfates 

+n 1948: American Potash & Chemical Corp., Trona, Calif.; Arizona 

Chemical Co., 30 Rockefeller Plaza, New York 20, N. Y., plant at 

- Brownfield, Tex.; Dale Chemical Industries, Inc., P. O. Box 319, 

Twenty Nine Palms, Calif., plant at Dale Lake, Calif.; Iowa Soda 

Products Co., P. O. Box 476, Council Blutis, lowa, plant at Rawlins, 

Wyo.; Ozark-Mahoning Co., P. O. Box 449, Tulsa 1, Okla., plant at 

Monahans, Tex.; and Wm. E. Pratt, P. O. Box 738, Casper, Wyo. 

Production of sodium sulfate in the United States, 1944-48, in short tons 

[U. S. Bureau of the Census] 

Glauber’s 

_ Year art oot Salt cake nano (100 
NasSOu- (erude) ! percent 
10H30) 1 Na2SO4) 

1944__..____________- ee eo -- ee ee ee eee errr 231, 200 564, 889 69, 997 

1945__..___.___---__---- +e ------- - - - - - een 200, 782 548, 371 91, 340 

1946_...___.__---- en nee nee nnn rrr 167, 153 527, 746 122, 573 

1947.0 197, 963 627, 331 135, 088 
7-71 Sn 183, 630 656, 438 169, 018 

1 Includes natural sodium sulfate as shown in table in sodium carbonate section of this chapter. 

According to the Oil, Paint and Drug Reporter, at the end of 1948, 

price quotations on domestic salt cake were $25-$28 a short ton, bulk, 

works; anhydrous sodium sulfate was unchanged at $2.10 per hundred 

pounds, works; and Glauber’s salt, $2.25-$2.50 per hundred pounds, 

less than carlots, bags, works. , 

Sodium sulfate imported for consumption in the United States, 1944-48 

Crude (salt cake) (eat) Total 

Year oo 

Short tons Value Short tons Value Short tons Value 

1044. eeeeeeee---------| 81,305 | $466,985 ]------------[------------] 31,805 | $466, 985 
1948 TTT] 20 293 | “289; 940 [22-22 --|------------] 20, 298 289, 940 
1948 eT) age | 352, 407 [2-2 ------|-----2--22--| 22, 446 352, 407 
1947... nee eeeeeee--| 49,157 | 583, 377 91 $1, 760 49, 248 585, 137 
1948__......-.----------------- 29, 612 468, 561 |._.---------]|------------ 29, 612 468, 561 

nn 

Sodium Metal.—Statistics on output of sodium metal cannot be 

published, as it is produced by only two companies in the United 

States. The Ethyl Corp., 405 Lexington Avenue, New York, N. Y., 

produces sodium at Baton Rouge, La.; and E. I. du Pont de Nemours 

& Co. produces sodium at Niagara Falls, N. Y. Important uses of 

this metal are as a reagent in the preparation of tetraethyl lead, in the 

production of sodium peroxide, sodium cyanide, and other com- 

pounds, in the refining of metals, and as a reducing agent in organic 

synthesis.
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_ A paper was published describing the properties and inorganic applications of sodium.® 
The price of sodium metal was increased at midyear to 16% cents ‘ per pound, drums, works. 

BORATES 

Domestic production of boron minerals during 1948 decreased ap- 
proximately 10 percent from the previous year. | 

In 1948 the following firms reported production of boron minerals: 
American Potash & Chemical Corp., Trona, Calif., on Searles Lake; 
Pacific Coast Borax Co., 510 West Sixth Street, Los Angeles 14, 
Calif., mine at Boron; Pittsburgh Plate Glass Co., Columbia Chemical 
Division, Bartlett, Calif.; United States Borax Co., 510 West Sixth 
Street, Los Angeles 14, Calif., mine near Shoshone ; and West End 
Chemical Co., 608 Latham Square Building, Oakland 12, Calif., plant 
at Westend, on Searles Lake. 7 

According to Oil, Paint and Drug Reporter, the price of technical 
borax, 99% percent, granular, bulk, carlots, freight split, was $44.50- 
$47.50 a short ton in 1948. 

Producers announced a new price policy to become effective Jan- 
uary 1, 1949, involving an f. o. b. works basis for price schedules, and 
elimination of the 1 percent cash discount, making terms net 30 days.’ 

| Salient statistics of the boron-mineral industry in the United States, 1944-48 

1944 1945 1946 1947 1948 ee 
Sold or used by producers: ! 

| Short tons: 
Gross weight__..._.-.-..._._..___. 277, 586 325, 935 430, 689 501, 935 450, 932 B,Os content...-.--2.----222.--2-| 91,700 | 104,600 | 1297800 | 148° 700 134, 700 Value. __._._--.-.--- ee $6, 579, 587 | $7, 635, 365 | $9, 575, 866 |$11, 844, 108 | $11, 147, 735 Imports for consumption (refined): 

Pounds____._._-.22 222 2-- ee} 1, 344 100, 567 2, 000 3, 056 ) Value. 22222222022 $491 $4, 077 $747 $1, 503 Exports: 
Short tons...-.-...---2- 2-2 32, 759 43, 475 53, 303 85, 736 70, 940 Value_-_....2- 2-22 $1, 601, 014 | $2,059, 510 | $2, 644, 760 $4, 651,642 | $4,075, 049 

Apparent consumption: ? 
Short tons.........---.---.....-----...| 244,827 | 282,461 | 377,436 | 416, 200 379, 994 

eee 
1 Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. ? Quantity sold or used by producers plus imports minus exports. 

Sale of the Western Borax mine of Borax Consolidated, Ltd., in 
Kern County, Calif., to Pacific Alkali Co., of Los Angeles, was ap- 
proved as one of the moves in the dissolution of the borax trust, as 
ordered in a consent decree to the civil antitrust suit filed in Federal 
Court in September 1947.8 | 

A series of articles was published on the chemistry and role of 
boric oxide in glass technology.° 

The market for boron compounds in fertilizers and as a weed 
killer was described in an article. 

6 Gilbert, H. N., Some Unique Properties of Sodium and Potassium: Chem. and Eng. News, vol. 26, No. 36, Sept. 6, 1948, pp. 2604-2606, 2660. 
7 Oil, Paint and Drug Reporter, vol. 154, No. 25, Dec. 20, 1948, p. 53. 
8 Engineering and Mining Journal, vol. 149, No. 1, Jan. 1948, p. 114. 
* Weyl, W. A., Boric Oxide—Its Chemistry and Role in Glass Technology: Glass Ind., vol. 29, No. 3, March 1948, pp. 131-136, 156, 158; No. 4, April 1948, pp. 200-204, 228: No. 5, May 1948, pp. 264-265, 284; No. 6, June 1948, pp. 328-329, 346; No. 7, July 1948, Dp. 388-390, 413-415; No. 8, August 1948, pp. 444-445, 465; No. 9, September 1948, pp. 500-502, 524, 526: No. 10, October 1948, pp. 559-561, 594. 10 Chemical and Engineering News, vol. 26, No. 49, Dec. 6, 1948, p. 3656.



By FLORENCE E. HARRIS anv E. M. TUCKER 

RODUCTION of common salt of all types continued its upward 
trend in 1948. Thirteen States and Puerto Rico contributed a 
total of 16,403,293 short tons valued at $54,331,782 in 1948 com- 

pared with 16,053,882 tons valued at $52,191,688 in 1947. This is an 
imcrease of 2 percent in volume and 4 percent in value. The accom- 
panying table shows an increase in apparent domestic consumption . 
as well as larger exports. | 

Salient statistics of the salt industry in the United States, 1935-39 (average), 
and 1944-48 

SS SC TEAS SSD A GSC OSE De ra tS srr 

1935-39 
(average) 1944 1945 1946 1947 1948 

Sold or used by producers: 
Dry salt: 
Evaporated (manufactured) 

. short tons._| 2,507,374) 3, 448, 578 3, 182, 570} 3, 249, 457 3, 158, 718) 3, 207, 403 Rock salt_..--.----......do-.._] 1, 947, 254| 8, 448, 238! 3, 505, 740} 3,412,008) 3, 754,353) 3, 846, 846 

Total... _____..._do____] 4, 454, 628 6, 896, 816} 6, 688,310) 6,661,465} 6, 913, 071 7, 054, 249 
Value____________________] $21, 730, 339 $37, 355, 192/$37, 335, 488) $38, 294, 396 $43, 032, 6211$46, 430, 927 Inb Average per ton___._.._.___ $4, 88 $5. 42 $5. 58 $5. 75 $6. 22 $6. 58 rine: 

Short tons.-.---...-....-._____| 4, 205, 587| 8, 820,355) 8, 705,831] 8, 470,680} 1 9,140,811) 9,349, 044 
rn nnn $1, 675, 273} $6, 360, 300} $6, 578,918) $6, 618, 190} 1 $9, 159, 067] $7, 900, 855 - otal salt: 

Short tons_-.-.------_-....-__.} 8, 660, 215] 15, 717,171) 15, 394, 141; 15, 182, 145! ! 16, 053, 882) 16, 403, 293 Value 3_____..._____________]$23, 408, 612 $43, 715, 492)$43, 914, 406/$44, 912, 586}1 $52,191, 688/$54, 331, 782 

Imports for consumption: _ 
For curing fish....._short tons__ 3 21, 250}-..- fe 1, 407]. 768 Value____-- | 3 $48, 722) $5, O11]... $2, 744 In bags, barrels, ete__short tons_. 1, 385 14 1, 572 275 377 1, 591 

Value__._.. $11, 813 $700 $36, 343 $4, 456 $8, 571 $20, 971 
In bulk____...___.___short tons... 24, 131 5, 540 2, 981 2, 571 1, 533 3, 262 
Value... $55, 876 $31, 459 $37, 047 $20, 161 $14, 322 $17, 033 

Total: 
, Short tons... 46, 766 5, 554 4, 553 4, 253 1,910 5, 621 E F ANMC nnn nnn nnn $111, 411 $32, 159 $73, 390 $29, 628 $22, 893 $40, 748 xports: 

Short tons. -_--...-----._-- 90, 214 198, 368 190, 524 223, 426 4 188, 307 368, 921 
Value... $521, 652] $1, 620, 226) $1, 509, 301 $1, 889, 522! 4 $1, 588, 847| $5, 672, 578 

Apparent consumption 5 . 
Short tons._| 8, 616, 767| 15, 524,357] 15, 208, 170) 14, 912, 972]! 415, 771, 006} 16, 039, 993 

a 

1 Revised figure. 
2? Values are f.o. b. mine or refinery and do not include cost of cooperage or containers. 
3 Includes salt in bags, sacks, barrels, or other packages—1938: 93 tons, $673. 
‘ 96,479 short tons valued at $2,347,679, shipped under the U. S. Army Civilian Supply Program, is ex- 

Cluded from the exports shown but is deducted from apparent consumption. 
§ Quantity sold or used by producers plus imports minus exports. 
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The output of evaporated salt, rock salt, and brine each increased 2 
percent. Comprising both rock and evaporated salt, 143,119 short 
tons of table salt and 70,262 tons of livestock salt were iodized in 1948. 
This represents an increase in iodized table salt but a decrease in io- 
dized livestock salt. 

Figure 1 compares the indexes of production of salt in brine and 
dry salt (evaporated and rock) with the index of industrial activity. 
The first two—with a 3-point rise each—did not keep pace with the 
d-pomt rise in industrial production. However, the salt-in-brine 
curve, which advanced from 219 in 1947 to 222 in 1948, is still above 
that for industrial production, which rose from 187 in 1947 to 192 in 
1948. The dry-salt curve rose from 155 in 1947 to 158 in 1948. 

300 

wt EE 
# 250 

Zi i soul 

eae 
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7055 1940 1941 1942 1943 1944 1945 1946 1947 1948 

FIGURE 1.—Index of salt in brine and of evaporated-and rock salt sold or used compared with industrial 
production, 1939-48. Index of industrial production from Federal Reserve Board. 

Relative quantities of the three types of salt produced in the United 
States are shown in figure 2 for the 1939-48 decade. 
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FIGURE 2.—Trends in the quantity of rock salt, evaporated salt, and brine (in terms of salt content) sold 
or used by producers in the United States, 1939-48. 

PRODUCTION 

Salt was produced by 43 companies in 71 plants in 1948. Of the 
total companies producing dry salt in continental United States, 
about 20 are small; six are medium size; and 6 may be placed in the 
“Large” category, which includes 5 parent companies composed of 
subsidiaries or divisions with large composite tonnages and 1 concern 
that has a large output at a single location. Of the parent companies
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in the “‘Large” classification, 1 company has 11 companies or divisions 

under it; 2 other companies have 5 each. Eight chemical companies 

operate 12 plants. Solar salt was produced in Puerto Rico in 1948 

by three operators at five works. 

PRODUCTION BY STATES na 

California.—The unique pinnacles of salt that occur in this State 

were described and illustrated in an article on salt lands in the Searles 

Lake area.! Imperial Salt Co., operated by Western Salt Co., San 

Diego, produced no salt in 1948, closed the plant, and moved the 

machinery. C. C. Miller’s salt operation on Mono Lake, which has 

operated on an experimental basis, was idle during 1948. 

Louisiana.— Myles Salt Co., a wholly owned subsidiary of the 

Morton Salt Co., was merged with the parent company October 1, 

1948. Jefferson Island operations in Louisiana were described and 

illustrated in an article. a 

Salt sold or used by producers in the United States, 1946-48, by States 
ns 

1946 1947 | | 1948 

Quantity Quantity Quaritity 

State ————__—__-——. ———--— ————_—___— | 

Per- | Value Per- Value ..'! Per- | Value 

Short | cent Short cent Short | cent 

tons of tons of tons: | of 

total total | total 

California______.-.| 729, 092 5|$3, 358, 060 768, 397 5| $3,810,898} 914,035} 6|$3, 927, 722 

Kansas-_...------- 815, 018 5| 4, 014, 919 904, 398 6 4, 534, 406 831, 756 5| 4, 960, 828 

Louisiana.........| 1,846,522) 12| 4,612,350] 1,955, 382| 12) 5, 898, 828] 2,223,249) 13) 6, 444, 751 

Michigan-_-_..--.-.| 4, 334, 202 29/15, 711, 074) 14, 447, 269 28] 1 15, 043, 057| 4, 387, 9) 27|16, 265, 743 

New Mexico--_--.-- 8,677) () 16, 399 12, 006; (2) 19, 239 (3) | @ (3) 

New York_-_-...---| 2, 813, 782 19/10, 153, 274; 2, 928, 023 18] 11,875, 485] 3, 065, 831} 19|13, 056, 542 

Ohio__..-.--------| 2, 645, 995 17| 4, 160, 011 2, 975, 676 18 6, 815, 639} 2, 752, 696 17| 5, 884, 343 

Puerto Rico.-----| 12,411} (®) 83, 494 13, 344| (@) 101,287; 15,145] @) 112, 072 

Texas_..___-------| 1, 098, 589 7| 1, 356, 676 1, 191, 621 7 2, 090, 098) 1, 354, 109}. 8] 1, 712, 169 

Utah_..----------| 121, 669 1} | 339, 505 113, 285 1 340,028] | 113, 779 1| ” 429, 494 

West Virginia__._. 272, 841 2 896, 894 279, 300 2 1, 161, 429 246, 732 1} 1,197, 645 

Other States 4__.-. 433, 347 3 209, 921 470, 181 3 501, 294 498, 082 3 340, 473 

. Total_._....]15, 132, = a 912, = 1 16, 053, = 9 1 §2, 191, sai 403, 2 ol 331, 782 

Sonn ORI US nnn [eeeorcsennnnce ms ernest 

1 Revised figure. 
2 Less than 0.5 percent. 
3 Included in “Other States.” 
4 Comprises Nevada, New Mexico (1948 only), Oklahoma, and Virginia. 

Michigan.—The great salt resources of Michigan were described in 

an article The Mulkey Salt Co., which before March 25, 1948, was 

an independent subsidiary of the Morton Salt Co., was merged and 

made a division of the parent company. | 

New York.—The Worcester Salt Co., a wholly owned subsidiary of 

the Morton Salt Co., was merged with the parent company January 1, 

1949. 
Ohio.—Salt deposits in Ohio were described in 1947.* _ The Ohio 

Salt Co., Wadsworth, Ohio, was merged with the Morton Salt Co. on 

1 Fackard, Charles, Mysterious Giants of the Desert: Rocks and Minerals, vol. 23, No. 2, February 1948, 

pp. 99-104. re 
2 Chemical Engineering Progress, Salt: Vol. 44, No. 2, February 1948, pp. 22,24. 

3 Mineralogist, Enormous Salt Deposits in Michigan: Vol. 16, No. 11, November 1948, pp. 540-542. 

1 04 Pepper, Js’ Areal Extent and Thickness of the Salt Deposits of Ohio: Ohio Jour. Science, vol. 47, No. 6, 

, DP.
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December 31, 1948. In May 1948 the Morton Salt Co. closed the Cleveland plant that had been acquired from the Union Salt Co. 
Texas.—The facilities of the Dow Magnesium Corp. at Velasco, 

Brazoria County, purchased by the Dow Chemical Co., Midland, 
Mich., February 8, 1947, were inactive as regards salt production in 
1948. The Imperial Salt Co., Missouri City (formerly at Henderson), was building an evaporation plant; it was not yet in operation in 1948, | Development work on the brine wells was described® The Diamond Alkali Co. of Cleveland, Ohio, opened an extension of its plant in 
Houston, Tex.® 

| West Virginia.—The Ohio River Salt Corp. plant at Mason was idle 
all of 1948 and is now being dismantled. 

A railroad surveyed’ the salt region of New York, Ohio, Pennsyl- 
vania, and West Virginia. 

To summarize the corporate changes in the Morton Salt Co. to effect 
economies in 1948, the parent company consolidated several of its 
wholly owned subsidiary companies and closed one. By the end of 
1948 it had 10 producing divisions in various parts of the country. 
In addition, it also merged the Mulkey Salt Co., a heretofore inde- 
pendent subsidiary, with the parent company, making it a division. 
The Mulkey Co. in recent years has been a distributing company only 
and has not been considered a producer. 

PRODUCTION BY METHODS OF RECOVERY 

| By far the greatest percentage of salt operations in the United States is at wells. Mines are next, followed by solar salt works using sea water, salt brine of the Great Salt Lake, and various sources in desert areas that are worked by simple methods. The early salt wells were : simple wellse¢hrough which connate brine was pumped. In 1883 the | first well into which fresh water was introduced and salt brine pumped up was installed in New York. Today connate brine is a compara- 
tively minor source of salt in the United States. Certain modern wells supplying artificial brine are as much as 7 000 feet deep. 

Salt sold or used by producers in the United States, 1947-48, by method of recovery 
eee 

1947 1948 
Method of recovery 

Short tons Value Short tons Value 

Evaporated: 
Bulk: 

Open pans or grainers___.........._ 526, 041 $6, 336,068 | 462, 325 $6, 868, 010 Vacuum pans_.. 1, 790, 346 15, 824, 364 1, 724, 264 16, 908, 921 Solar....-_-_1____------ 581,932 | 2) 173, 652 748, 303 2; 749, 560 Pressed 1) (0c) :<: 260, 399 2, 708, 857 274, 511 2, 933, 694 
BOCK 3, 685,190 | 15,350,722 | 3, 798,016 | 16, 510, 756 Pressed blocks__-..--.--.--.---_. 69, 163 638, 958 48, 830 459, 986 Salt in brine (sold or used as such)_____________ 19, 140, 811 1 9, 159, 067 9, 349, 044 7, 900, 855 

Total...---------------------------------} 116, 053, 882 | 152,191,688 | 16, 403, 298 54, 331, 782 

1 Revised figure. 
1 94g. oemical and Engineering News, Imperial Salt Starts Texas Brine Operations: Vol. 26, No. 20, May 17, 

6 Of, Paint and Drug Reporter, Diamond Alkali Dedicates New Electrochemical Plant: Vol. 154, No. 121, Nov. 22, 1948, pp. 5, 38. 
7 Salt in the Area Served by the Baltimore & Ohio R. R., 1948.
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A discussion of the term “open pans’”’ as used in the accompanying 
table seems in order, inasmuch as there is a little confusion regarding 
it. For many years the term ‘open pan” meant the type of salt pan 
used in the early days of salt making in the United States. Those 
pans were heated directly by fuel underneath the pans. Later, open 
pans of oblong form were made, with steam pipes running through 
the inside of the pans near the bottom. They became commonly 
‘known as “grainers,’’ because of the type of the crystal produced. 
Although old-type pans heated by fuel underneath are still used in 
many salt-producing plants abroad, they are no longer used in the 
United States. According to W. G. Wilcox,’ the Mulkey Salt Co., 
which was the last company to use them, discarded them 20 years ago. 
Another type of open pan is part of the Alberger process, used exclu- 
sively by one salt company. It consists of a connected pair of circular | 

evaporator pans. The brine is first heated under high pressure and 
passed through flashers that reduce the pressure and temperature. 
No heat is applied either in or under this type of pan. 

Evaporated Salt.—Plants producing evaporated salt totaled 48 in 
1948, operating in 12 States and Puerto Rico. 

Evaporated salt sold or used by producers in the United States, 1947-48, by States 

nn 
1947 1948 

State ———— —  —_——_—— 
Short tons Value Short tons Value 

California._.......-..--------------.----~------ 625, 379 $3, 452, 309 740, 418 $3, 464, 327 

Kansas_._..-.--..------------------------~----- 345, 178 2, 961, 140 321, 812 3, 255, 070 

Louisiana.....--..------------.--------------- 74, 843 591, 330 88, 304 991, 871 

Michigan__.........---------------------------- 896, 555 8, 645, 977 871, 226 9, 705, 533 

New York--.---------------------------------~-- 432, 505 5, 192, 627 429, 870 5, 620, 727 

Ohio__..--...---.---.------+-----.-------------- 446, 568 4, 285, 469 4419169 4, 287, 147 

Puerto Rico....--.-.--------------------------- 13, 344 101, 287 15, 145 _ 112, 072 

West Virginia. -__.....-.--------------~---------- 134, 872 1, 017, 001 120, 397 1, 072, 758 

Other States !.__.---------------------—-----—=- 189, 474 795, 801 179, 062 950, 680 

Total.....-------------------------------| 3, 158, 718 | 27, 042, 941 3, 207, 403 29, 460, 185 

a 
1 Includes Nevada, New Mexico, Oklahoma, Texas, and Utah. 

For several years the Salt Producers Association reported monthly 
output of evaporated table salt by the majority of producers. Begin- 
ning July 1, 1948, the reports represented a wider coverage. Hvapo- 
rated-salt producers (whether or not members of the association) 
reported monthly shipments to a firm of accountants, which compiled 
the figures and submitted a report only of totals to the association 
and those receiving the service. This arrangement applies to evapo- 
rated salt only and not to rock salt or brine production. 

Rock Salt.—The 1948 output of rock salt from 19 mines in 8 States 
increased 92,493 short tons over that of 1947. 

Rock salt sold by producers in the United States, 1944-48 
nn 

"Year Short tons Value | Year Short tons Value 

1944. | 8, 448,038 | $12, 225,057 |] 1947_...___.--------] 3, 754,353 | $15, 989, 680 
1945...-..-| 3,505,740 | 12, 964,391 || 1948... | 3, 846,846 | 16, 970, 742 
1946__..-...-..-.-------] 3,412,008 | 13, 308, 001 
a 

8 Managing director, Salt Producers Association, Detroit, Mich.
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Pressed Blocks.—In 1948 the increase in pressed blocks made from 
evaporated salt in 22 plants was more than offset by the decrease in 
blocks made from rock salt in 9 plants, which reduced the total 6,221 
short tons. 

Pressed-salt blocks sold by original producers of the salt in the United States, 
1944-48 , 

LL SS aa Sy SSS SS SS vues ip SS is ese USS SSSA ‘ 

From evaporated salt From rock salt Total 
Year 

Short tons Value Short tons Value Short tons Value 

1944... 274,216 | $2, 797, 015 79, 063 $794, 456 353,279 | $8, 521, 471 
1945... ____ 242,632 | 2,479, 109 94’ 811 849, 154 337, 443 3, 328, 263 
1946___..-.______- 298,314 | 2, 942; 966 97, 060 828, 412 395, 374 3, 771, 378 
1947.______._______ 260,399 | 2, 708, 857 69, 163 638, 958 329, 562 3, 347, 815 
1948... 274,511 | 2,933, 694 48, 830 459, 986 323, 341 3, 393, 680 

wa 

Salt Content of Brine.—EKight chemical companies operating 12 
plants in 7 States reported production of salt in brine. In addition, 
small quantities of brine were produced by other firms for use prin- 
cipally in the chemical industry. Salt in brine constituted 57 percent 
of the total salt output in the United States in 1948. 

The accompanying table shows primary shipments of salt by the 
producers in the various States. 

Distribution (shipments) of evaporated and rock salt in the United States, 1947-48, 
by States of destination, in short tons 

rr ce ncn eer en rere ennennenneerewesnsnny 

1947 1948 
Destination $$ | 

Evaporated Rock Evaporated Rock 

Alabama____.__-__---------------------------_- 12, 938 88, 323 14, 875 98, 655 
Arizona____---------------------.-.._-....._. 16, 230 3, 038 15, 732 3,014 
Arkansas__.....--.------.-.--- 11, 652 44, 130 11, 278 41, 607 
California__..-.-----------.------.-....-...... 331, 693 53, 709 355, 451 65, 116 Colorado..__-_-_-..----------------------.....| 87, 565 60, 384 37, 276 36, 821 Connecticut__...--.-.-------------.------..... 13, 818 17, 397 13, 432 23, 409 
Delaware-__...--..---.---_---__-- 4, 725 16, 387 8, 005 12, 206 
District of Columbia____.._..------- 5, 706 2, 220 5, 843 2, 654 Florida ___._......--..----...-...-_.....-...... 10, 450 36, 179 10, 342 31, 569 Georgia___.._.__.._-.-------------.-----..._. 21, 670 46,710 22° 464 42, 556 Idaho..-------------------.-------.--.-...... 15, 996 L571 19, 978 1, 394 Ilinois._.__..._-.-------------.---_-----....... 235, 427 246, 046 227, 036 223, 613 Indiana._.________.__.------------------_..... 100, 056 72, 907 103, 022 76, 510 
Towa________--_--..--_.---------------_-___- 114, 256 108, 675 101, 813 103, 541 Kansas_...-.-----.--------.----------....... 53, 741 142, 970 49, 151 137, 744 Kentucky_..___-__._-----------------.-_-...._. 30, 325 70, 209 33, 803 66, 252 
Louisiana..-------------------.- 2. 16, 277 138, 949 14, 690 135, 167 Maine_______-__-__.._-----_-------_-.---...... 13, 382 58, 706 13, 578 59, 435 
Maryland. -_~----------------2- 35, 250 52, 827 36, 439 61, 379 
Massachusetts__.--------------------------_- 55, 738 84, 764 54, 312 93, 771 
Michigan____.._-__.---.------------------.._._. 139, 660 115, 967 118, 666 115, 852 
Minnesota_.....-------.------------------_._._ 111, 455 69, 688 104, 466 71, 523 
Mississippi-_-----------------------.---- 2 8, 664 26, 238 9, 537 23, 018 
Missouri___..------------------------------ 2. 69, 914 78, 025 72, 937 76, 996 
Montana. __------------------------------ ee 20, 194 3, 478 22, 215 2, 597 
Nebraska. .---.----------------------------. 55, 960 63, 835 53, 462 61, 046 Nevada_..-.------------------------------ 4019 88) 181 5, 862 77, 662 
New Hampshire. -_-_-----.-----------_-_______ 4, 628 55, 561 4, 581 54, 901 
New Jersey._...--.-----------------_---_-_____- 103, 478 138, 421 113, 268 163, 750 
New Mexico____------.-------------------__-__- 7, 291 28, 355 7, 954 22, 622 
New York_._---------------------------------- 229’ 149 554, 376 213, 273 585, 470 
North Carolina_._----.--.-.------------------_ 49, 432 57, 599 48, 860 62, 988 
North Dakota___.------------------------------ 11, 654. 6,177 12; 024 6, 119
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Distribution (shipments) of evaporated and rock salt in the United States, 1947-48, 

. by States of destination, in short tons—Continued 
| | 

| | 1947 1948 
Destination | 

Evaporated Rock Evaporated Rock 

Ohio._.----------------- =a anne nnn nee 212, 762 160, 876 208, 826 167, 616 
Oklahoma______-------------------------------- 29, 639 26, 228 29, 455 31, 721 

Oregon_____----------------------+------------- 50, 775 5, 144 64, 196 401 
Pennsylvania_--------------------------------- 156, 237 131, 069 138, 986 148, 733 
Rhode Island..-------------------------------- 7, 796 10, 725 "8, 294 14, 584 
South Carolina___..---------------------------- 9, 638 17, 658 9, 836 17,391 ° 
South Dakota__-----------------------~-------- 21, 609 18, 346 21, 061 20, 362 

Tennessee___-..-------------------------------- 28, 042 73, 300 32, 750 70, 011 

TexaS.-_-_.------------n nee 60, 835 220, 111 59, 867 217, 010 
Utah_____---.------ oon 22; 068 2; 233 20, 763 1,799 
Vermont._.--------------------------~--------- 5, 066 19, 143 5, 375 18, 617 

Virginia__.--------------------------- eee 50, 517 92, 726 53, 526 103, 855 
Washington.---.------------------------------- 178, 661 1, 530 161, 507 1) 227 
West Virginia..._-.---------------------------- 156, 967 83, 032 140, 341 80, 971 
Wisconsin..._._-...----------------------- = 126, 476 39, 670 125, 357 43,489 
Wyoming. _.....------------------------------- 11, 042 3, 535 10, 908 2, 419 
Other !___..-.-.----------- ene 85, 195 222) 025 180, 800 270, 683 

Total....--------------------------------| 3, 158, 718 3, 754, 353 3, 207, 403 3, 846, 846 | 

a 
1Includes salt used in Puerto Rico (evaporated salt), shipments to noncontiguous Territories of the 

United States, exports, and shipments to unspecified destinations. 

Salt shipped to noncontiguous Territories of the United States, 1946-48 

[U. 8S. Department of Commerce] 

a 
1946 1947 1948 

Territory I 

Short tons Value Short tons Value Short tons Value 

Alaska__...---------.----------| 14,816 | $111, 965 14,055 | $119, 614 (2) (2) 
American Samoa. .------------ 6 338 2 285 1 $53 
Guam __-_------ none nn [ee eee ence [eee eee 133 3, 899 98 4, 202 
Hawaii..-.---.--------------_- 2, 528 91, 790 2, 810 90, 495 (2) (2) 
Puerto Rico.-.---------------- 4,741 | 170,798 6,711 | 345,681 7, 000 407, 883 
Virgin Islands. .--------------- 76 4, 730 85 5, 447 41 2, 669 

Total....-—--------------| ~ 12, 167 | “379, 621 | _13, 796 | 65, 421 | 7, 140 | ~ 414, 807 
a 

1 Shipping weight. 
2 Data not available. . 

After March 1948, shippers were not required to declare manifests 
on merchandise shipped to Alaska or Hawaii; this is why such figures 
for salt do not appear in the table on noncontiguous shipments. 

| CONSUMPTION AND USES 

Total consumption of salt increased in 1948 from 1947, but de- 
creases were noted for most of the uses shown in the accompanying 
table. Increases occurred in salt used for chlorine, soda ash, dyes and 
organic chemicals, other chemicals, livestock, table and other house- 
hold and agriculture. The largest increase was in the undistributed 
item, due chiefly to inclusion of most of the augmented exports. 

In 1948, much was written about chlorine, the second-largest use 
for domestic salt. In the United States, where all chlorine is pro- 
duced from sodium chloride, chlorine production approached the peak 
record of 1944. A concise review traces the growth of the industry 

883326—50——69 :
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for a number of years.° Where chlorine is made and used is givenin 
another article.” The sewage and water-processing season was pro- 
longed in 1948 by the mild weather."' It is reported # that the 
Grosvenor-Miller process, which has been tested successfully in pilot 
plants, may enable soda-ash producers to utilize hydrogen chloride, 
now a waste product, in the manufacture of chlorinated and certain 
other organic chemicals. 

Salt sold or used by producers in the United States, 1947-48, by classes and uses, 
in short tons 

1 a 

| 1947 1948 | 

Use 

Evapo- Rock Brine Total Evapo- Rock Brine | Total 

Chlorine, bleaches, chlo- | | 
rates, et¢_...---.-----| 368,430] 711, 439] 1,661,943! 2, 741,812} 336,180| 705, 31511, 796, 533| 2, 838, 028 Sodaash....-..-..----| (@)|--_.1___|2 7,382, 646] 2 7, 382,646, (1)—|_____.__|7/399' 248! 7° 399’ 248 

Dyes and organic chem- 
icals________--_.--.-...| 59,683] 67,100|_-_.-_.___| 126,783| 78,873) 104,401|__-____| 183, 274 

Soap (precipitant)._____- 43, 445 16, 733}_-..-__- 60, 178 33, 350 10, 852|_-- 44, 202 Other chemicals...------| 96,958] 510, 747| @) 607,705} 91,529] 523, 737/ (3) 615, 266 Textile processing....---| 33,518) 117, 724|__..._.-__| 151} 242] 29. 838/ 92) 555|___--.__| . 115'303 Hides and leather.....--| 95,438] 155,370|_.--------| 250,808} 79,964} 150,647|_-.......| 230, 611 Meat packing...______-__| 368,670} 408,019/---..--_|  776,689| 324,041| 366,259|__...--..| 690,300 | Fish curing____..__.--] 40,267| 22,726|-------_] 62,993] 15,351/ 19,997|..-....-| 35,348 
Butter, cheese, and other 

dairy products......-.-| 108,323) _5,236|_.________| 113,559] 97,330) 5, o17|-.-______| 102, 356 
Canning and preserving.| 150,482) 16,694/_._._._-___ 167,176} 125,958} 18, 853)__._______ 144, 811 Other food processing-.-| 231,408} 24, 271|__-__--__]__ 255;.679| 193,896, 19279|-_..-...| 2137175 
Refrigeration___._-..---_| 40,730] 196, 242|--_"""] 236,972} 20, 540/196, 087|__-..-..|__ 216, 627 
Livestock...__-----__-_] 528,481] 205,375|_---__--| 733, 856] 553,966, 238, 532|.-..-_| 799, 498 
Highways, railroads, 

dust and ice control_--- 6,942) 466, 762)....______| 473, 704 8,260! 460, 674/._--...._| 468, 934 
Table and other house- 

| hold_....--------------| 478, 647| 178, 411|........] 652,058] 499,339] 173,648|.--____| 672, 987 Water treatment__.------| 220,330| 231,812/ (8) 452, 142| 193/861| 253,095! (3) 446, 956 
Agriculture__-.__----..| 14,785] 9, 198|____..____ 23,983] 13,609 19,867|-_--___| 33,476 
Metallurgy..._----..-...| 22,094] 65,027|_......-_ 87,121; 16,625) 49,152|-----_| 65,777 
Undistributed 4.-------"] 250,087] 350,467| 96,222} 696, 776| 501, 884| 438,879 160, 263| 1, 101'026 

| Total__........----|8, 158, 718 3 754, 353|2 9,140, 8112 16,053, 82/3, 207, 408 8 846, 846|9, 349, 044/16, 403, 293 

1 Data for evaporated salt included with ‘“‘Undistributed.”’ 
2 Revised figure. 
3 Data for salt in brine included with ‘“‘Undistributed.”’ 
‘ Comprises miscellaneous uses and data not presentable by classes (footnotes 1 and 3), including 

most exports. 

With detergent materials coming on the market, a shift in the use 
of salt for soap has already become apparent. Salt is used as a pre- 
cipitant in soap making and is also the basic raw material for soda 
needed for soap, but caustic soda also is used in making the detergents. 

Most of the salt used in making chemicals is brine from wells; but, 
as evidenced by the tables on uses, appreciable quantities of evapo- 
rated and rock salt are utilized for the purpose. 

Exclusive of chlorine, the quantity of salt used for rubber making 
(included in ‘‘Undistributed’’) was less in 1948 than in 1947. How- 
ever, indications are that salt still has a place in synthetic rubber 
making, and this use may increase if certain applications tested ex- 
tensively in 1948 are made. One of the rubber companies found that 
salt added to the material developed for recapping automobile tires 

*Skeen, John R., Chlorine: A Statistical Review: Chem. and Eng. News, vol. 26, No. 30, July 26, 1948, 
pp. 2194-2198. 

10 Lamie, Ralph K., and MacMillin, Robert B., United States Chlorine: Where It Is Made and Where 
It Is Used: Chem. Ind., vol. 62, No. 4, April 1948, pp. 578-580. 

11 Oil, Paint and Drug Reporter, vol. 154, No. 20, Nov. 15, 1948, p. 37. 
12 Chemical Industries, ‘‘Waste’’ Hydrogen Chloride?: Vol. 63, No. 3, September 1948, pp. 371-372.
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was highly successful. Rock crystals are mixed into the stock. As 

| the tread wears down, the salt is released, and surface pores are 

| formed which grip the road. According to an official of one company, | 

“cold” synthetic rubber was the most important rubber development | 

of 1948; it increases the tread wear of passenger-car tires 30 percent 

over the best natural rubber tires.” | : 

Progress was reported in the development of new types and im- 

, provement in old types of insecticides, for some of which chloral is 

needed as the intermediate. | 

A new method of stripping nylon by use of a sodium chlorite bath 

was announced.“ 7 
Miscellaneous uses of the salt produced in 1948 included ceramics, 

synthetic rubber, brick and tile, paper and pulp, tobacco, and oil-well 

drilling. Twelve plants contributed to the total sold to the United 

States Government for miscellaneous purposes including exportation. 

Other uses were coal treatment, laundry, and cleaning. | | 

Motorists have sometimes complained of the corrosive effects on 

automobiles of salt used for deicing city streets. To inhibit these 

effects, a company that has been experimenting and testing mixtures 

for some time has found that a mixture of sodium chromate or sodium | 

dichromate with the deicing salt is successful.” | 

- Federal Specification SS—-S-31c on “Salt: Table and Tablets’ was 

issued on January 22, 1948, superseding SS-S-31b, issued June 8, | 

1944. This new guide, for use of all departments and establishments | 

of the Government, was made effective April 15, 1948. Salt covered 

by this specification shall be of the following types and classes, as may | 

be specified in the invitation for bids: 

Type I. Fine ground salt. 
Type II. Evaporated salt (free runing). 

Type III. Salt tablets: : | 
Class A. Plain. | | 

Class B. Enteric coated. | 
Class C. Impregnated. 

| PRICES | 

Unless otherwise stated, the listings in the following table are quota- 

tions on large lots, f. 0. b. New York City. 

Prices of bagged salt in the United States in 1948 
[Oil, Paint and Drug Reporter] ne 

rors] 8% | ety | Bek 
Per short ton Per 100 pounds 

Rock salt, delivered New York: 
Carlots_...--_---------------ee-e-eeennee------- =] $117. 50 $18.10 | $0. 88-$0.98 | $0. 88-$0. 98 
Less than earlots.__---------.-------------------- 21.70 | 22. 40-23. 00 1.09- 1.22 | 1.09- 1.22 

Table salt, vacuum fine: 
Carlots WOrKS....--------e--------n-ae---------| 1 18.60 | 1 19. 60-21. 60 | 2 19. 60-21.60 |. 98- 1.08 
Less than carlots, delivered New York-.---------- 25.10 | 24. 40-26. 40 | 2 24.40-26.40 | 1.20- 1.32 

eae acne en 

1 Delivered New York. 3 Per short ton. 

13 Industrial and Engineering Chemistry, vol. 41, No. 2, February 1949, p. 436. 

44 Oil, Paint and Drug Reporter, Mathieson Making New Nylon Stripping Agent: Vol. 154, No. 23,- Dec. 

6 © Ohomnical and Engineering News, vol. 26, No. 1, Jan. 5, 1948, p. 56. 

16 Obtainable from the Superintendent of Documents, Washington 25, D.C. (5 cents).
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In the San Francisco area the price of undried stack-run solar salt 
‘in 1948 was $5.30 per short ton, in carlots, f. o. b. plant. | | 

. In a decision handed down by the Supreme Court April 26, 1948, 
for a cement case, the basing-point pricing practice was declared legal. 
This affects all companies that sell their commodities with freight | 

: included in the price or absorb freight charges therein. 
On November 2, 1948, the Federal Trade Commission (Docket 

4319) issued a Modified Order To Cease and Desist, in which all of the 
| | Commissioners concurred. The original order was issued on July 28, 

1944. The modified order, made to conform to the opinion announced 
on May 3, 1948, by the Supreme Court of the United States, was as 
follows: 

_ NOW THEREFORE IT IS HEREBY ORDERED that respondent, Morton 
Salt Company, a corporation, and its officers, representatives, agents, and employ- 
ees, directly or through any corporate or other device in the sale of Morton’s 
Free Running Table Salt, plain or iodized, or other grades of table salt in com- 
merce as “commerce” is defined in the aforesaid Clayton Act, do forthwith cease 
and desist from discriminating directly or indirectly in the price of such products 
of like grade and quality as among wholesale or retail dealers purchasing said 
salt when the differences in price are not justified by difference in the cost of 
manufacture, sale or delivery, resulting from differing methods or quantities in 
which such products are sold or delivered, : 

(a) By selling such products to some wholesalers thereof at prices different from 
the prices charged other wholesalers who, in fact, compete in the sale and dis- 
tribution of such products. a se : | 

__ (6) By selling such products to some retailers thereof at prices different from 
the prices charged other retailers who, in fact, compete in the sale and distribution 
of such products. | a 

(c) By selling such products to a retailer at prices lower than prices charged 
wholesalers whose customers compete with such retailer. 

For the purpose of comparison, the term “‘price’’ as used takes into account dis- 
counts, rebates, allowances, and other terms and conditions of sale. 

a FOREIGN TRADE ” | 
Imports.—Although small in 1948, imports of salt were the highest 

since 1942, when they were 7,754 short tons. 7 
Fish-curing salt reappeared among the imports in 1948 after an 

| absence in 1947. It came from Jamaica entirely. In 1946 such salt 
was reported after an absence of 3 years. 

Salt imported for consumption in the United States, 1944-48, by classes 
[U. S. Department of Commerce] 
eee 

Bulk 
In bags, sacks, barrels, | 

(d abl ) 1 Packages Free (used in curin I ° Year (du € Dutiable fish) 6 

Short tons Value Short tons Value Short tons Value 

1944. 14 $700 25,540 | 2 $31,459 |---| 
1945... .-------------------- 1, 572 36, 343 2, 981 37,047 |_--------__-|--__--__-_- 
1946. ______-------------------| 275 4,456 2, 571 20, 161 1, 407 $5, 011 1947___._.----_-------------- 377 8, 571 1, 533 14, 322 |--------____|__-.-----__- 
1948 anna nn nn 1, 591 20, 971 3, 262 17, 033 768 2, 744 

eee 
1 Includes 9,001 pounds valued at $356 imported free in 1944, 1,500 pounds valued at $40 in 1945, and 2,000 

pounds valued at $20 in 1946. 
2 Includes 3,818,644 pounds valued at $9,244 imported free. 

1” Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U. 8. Department of Commerce.
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Imports of Canadian packaged salt, totaling 1,586 short tons, were 
received chiefly through Maine and New Hampshire customs (1,480 
tons). Of Canada’s bulk salt, 292 tons were received by Michigan. 
The Bahamas shipped salt again to the United States, although not 
in large quantity. In the past decade (1939-48), the Bahamas sup- 
plied salt imports only one other year—97 tons valued at $298 in 1944. 
In 1948 the salt, all bulk, entered through the Massachusetts and 
Virginia customs. Leeward and Windward Islands again appeared 
as suppliers in 1948, the 5 tons having gone to Hawaii. They supplied , 
salt only one other year of the decade—133 tons valued at $1,014 in 
1945. Jamaica sent salt to the United States in the decade, excepting - 
1943 and 1944. However, although the quantity in 1948 was largest 
since 1942, it did not bring the average for 1945-48 (1,533 short tons 
valued at $5,866) up to the average for 1939-42 (10,648 tons valued 
at $21,770). In 1948 all Jamaica salt came in bulk through the | 
Virginia customs. ) 

Salt imported for consumption in the United States, 1947—48, by countries 

| [U. 8. Department of Commerce] a 

| 1947 1948 
Country a 

| | | Short tons| Value | Shorttons| Value 

North America: | 
Bahamas.......-----.-----..-- ed 697 $2, 955 Canada...-____.__.----..-.--.-.----..-..-- 957) $16, 221 1, 878 26, 441 | 
Leeward and Windward Islands..__..-_____..-._-__|_-.----_-____]_.__. 5 110 
Jamaica___-__------------ ee! 494 1,411 3, 041 11, 242 

Europe: 
Spain. -__- ne 345 2,334 |__| ---e 
United Kingdom____________o-_ 1 15 Joie} eee 

Asia: India and Dependencies. ___.__..-_-___.__-.______ ¢)) 31 |---| 
Africa: Cape Verde Islands. .___.--.__._____-_.__- 113 2,881 |---| 

Total. ..---------------eeeneeeeeeeeneeeene-----| 1, 910 22, 893 5, 621 40, 748 
meee 

1 Less than 1 ton. 

Exports.—Salt exports soared to unprecedented heights in 1948, 
This increase was owing chiefly to the large shipments made to Japan 
and Korea. 

Salt exported from the United States, 1947-48, by countries 

([U. S. Department of Commerce] 
me 

| 19471 1948 
Country TT 

Short Value Short Value 

North America: 
Bermuda____.___-_------- ee 14 $800 5 $336 Canada. .--.__---- | 157,523 | 943,373 | 161,370 | 1, 067, 660 
Central America: 

British Honduras. ._.._..-._...-------------- 528 8, 940 421 7, 776 Canal Zone.......-.-.--.--------------.-- 733 31, 642 978 42) 688 Costa Rica__..-..-...---.--.---------....-.._ 140 3) 555 126 4, 465 
Guatemala____..------- 64 1, 621 1, 510 25, 648 
Honduras___...-___---- 203 6, 102 206 5, 195 
Nicaragua__.._.._...-.-----.--_-______ 334 7, 137 348 8, 597 
Panama, Republic of-_...--._----______- 132 2, 736 134 4,165 Mexico. -._.-.-.._._--_.-..-.--.------------ 9,192 | 205, 823 6, 675 548) 283 

Newfoundland and Labrador-.......--.-.--____.__ 5, 484 27, 200 6, 698 35, 585 

See footnotes at end of table.
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Galt exported from the United States, 1947-48, by countries—Continued 

{U. 8. Department of Commerce] | 

a 
19471 1948 

| Country a a cn 
Short tons Value Short tons Value 

ff 

North America—Continued 
West Indies: 

British: 
Jamaica__.__...____----------.------------- 38 $778 3 $70 

Other British. ._-......-..-.---------------- 10 547 4 519 

Cuba____..-------- eee 6,539 | 117, 467 7, 409 150, 984 
Caracao (N. W. 1.)_.-----------.-----------==-- 191 11, 769 203 13, 107 
Dominican Republic_.-..-_.---.-.---.--------- 134 5,118 96 7, 218 

Haiti_...._-._..----_._.-.----------e-se---- oe 22 1, 572 9 912 
Other North America_..--..---.------------------- 73 2, 081. 50 1, 040 

South America: 
Argentina_..---.----------------------------------- 33 779 100 1, 589 
Brazil.._....--.-.-.----------n-n-e nen en nena 546 20, 953 67 2, 481 
Chile_......---.---.---------eoenenen nen enn nnn 17 1, 213 24 ” 906 
Ecuador -..--.----..------------------------------- (?) 54 |_---..-.----|------------ 

Surinam. __--......---.-.------------------+-------- 616 11, 378 231 6, 046 

Venezuela.__.-_-------..--..--.------.-------.~----- 4 81 6 1, 033 

Other South America. ......------.-----------.---- 23 1, 924 4 599 

Europe: 
_ Belgium and Luxembourg. --..----.--------------- 77 6, 890 26 2, 218 

Sweden. __..-----.--.--.--------------------------- 116 7,581 |. ..-..------|------------ 

Yugoslavia___._....__-------------------------------- 18 671 1 129 

Other Europe_-.----------------------------------- 18 943 |.-......---.|------------ 

Asia: 
Ghina.._._-._.-----------------e een 15 4,301 |_.-.---.----|------------ 
Hong Kong. ._.-.---------------------------------- 40 785 61 1, 790 

| ‘Japan 1____.--_--------- owen 71 1,492 | 110,740 | 3, 307, 385 
Korea or enn |eneneeeee---| 67, 501 283, 503 
Philippines, Republic of- -.----------.------------- 3, 779 96, 872 2, 146 65, 510 

Saudi Arabia___._-._-----.-.----------------------- 45 2, 034 59 2, 300 
Other Asia.__.------------------------------------- 12 981 59 2, 435 

Africa: 
Belgian Congo- -....-..---------------------------- 15 648 26 1, 504 

Cameroon.....-------------------------------------|------------ |------------ 155 5, 067 

Liberia....-.-.----.-_--.----------onnn anne enna 850 31, 161 1, 2068 54, 470 
Union of South Africa_.........-.---.-------------- 15 | 893 231 2, 410 
Other Africa. ..-...-------------------------------- 13 1, 127 12) 1, 136 

Oceania: 
French Pacific Islands. ....------------------------ 298 8, 016 132 3, 178 

New Zealand_..-_..__..----.-----------.------------ 332 9, 801 85 2, 591 

Other Oceania. oe eee een e wenn wenn nn enn nen eee (?) 8 2 50 

Total. ccccecce nce eee eeeeeeeeeceeeeeenee-e-----| 188,307 | 1,588,847] 368,921 | 5,672, 578 

cr 

1 Excludes exports under Army Civilian Supply Program in 1947 as follows: Japan, 8 tons valued 

at $329; Korea, 96,471 tons valued at $2,347,350. Values subject to revision. 

2 Less than 1 ton. 

North America.—Plans announced for expanding the salt industry 

in Canada included operations of Alberta Salt Co., Lindberg, Alta., to 

produce all regular packages of salt; Prairie Salt Co., Unity, Sask., to 

market its output in the Province; Nappan, Nova Scotia, output to 

supply the fishing trade; Windsor Salt Works to enlarge; and Brummer 

Mond Ltd., Ambustburg, Ont.—Canada’s only producer of soda ash— | 

to add substantially to its capacity. The largest company producing 

coarse solar salt in the Bahama Islands began developing a new 

area which it is expected will increase output considerably in 1949. 

South America.—The sea-salt industry in Brazil was described.” 

Great efforts are being made to expand Brazil’s salt production, and the 

alkalies industry and developments in other countries are being studied. 

Several other South American countries are expanding their output of 
salt and endeavoring to attain new markets. 

18 Menescal, F. De A. G., A Industria de Sal Marinho no Brasil: Mineracao e Metalurgia, vol.13, No. 73 

May-June 1948, pp. 11-17.
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World production of salt, 1943-48, by countries, in metric tons ! | 

{Compiled by P. Roberts] 

Country ! ' 1943 1944 1945 1946 1947 1948 

North America: 
Canada..._--------------_.--.-..| 619, 528 632, 841 610, 601 488, 049 660, 921 671, 715 Co 
Costa Rica-_-.------------.-....- 3, 414 6, 197 6, 033 8, 000 6, 252 6, 500 
Guatemala_--.-----------__-_--- 12, 618 12, 645 (2) (2) (2) (?) 
Hondurdas....-------------... 2. 2, 500 2, 700 . 900 - 850 726 1, 089 
Mexico......---------------- 22. 156, 000 126, 267 130, 380 131, 972 122, 235 | 3 156, 685 
Nicaragua. .-...---------.-2 3 6, 000 3 6, 000 3 6, 000 3 6, 000 7, 503 3 9, 475 
Panama. .....-..----------- |e 10, 000 2, 437 7, 958 4, 412 3, 374 
Salvador___.-------.-------.-.-_ 1, 868 18, 328 18, 004 22, 680 16, 483 21, 213 
United States: . 

Rock salt__..-----.--.....--_| 2, 956, 625 | 3, 128,173 | 3, 180,337 | 3, 095,305 | 3, 405, 874 | 3, 489, 782 
Other salt__-._---___-...._.__]10, 845,349 |11, 130, 131 {10, 784, 920 |10, 632, 274 11, 157, 887 |11, 390, $57 

West Indies: 
British: 

. Bahamas_---...-__-.____ 790 60, 960 38, 825 36, 580 60, 960 63, 000 
Turks and Caicos Islands. 48, 512 33,779 | . 21,229 31, 571 j.--------_- 38, 610 

Cuba._----------------- 18, 416 15, 422 63, 504 58, 967 64, 431 55, 339 
Dominican Republie__-_____ 12, 620 311, 300 315, 100 315, 750 13, 519 16, 946 
Haiti 3_02--- 8, 000 8, 000 8, 000 8, 000 8, 000 8, 000 
Netherlands West Indies____. 44,791 5, 764 3, 109 2, 017 (?) (?) 

South America: 
Argentina: 

Rock salt_....-------.---_-.- 751 2, 237 3, 275 (?) (2) (2) 
Other salt._-..-.-.---...-_-_- 441, 016 449, 038 433, 116 384, 000 384, 000 (2) 

Bra n-ne nnn 416, 121 453, 601 506, 626 609, 198 562, 570 781, 378 
ile: 
Rock salt_..-.-.-.-.-----___ 34, 162 42, 756 47, 136 52, 093 54, 289 47, 164 
Other salt....-..-...2--0-2-__ 17, 063 3 26, 930 3°30, 655 331,033 | 3 28,001 3 30, 804 

Col oe It | 260 ocK Salft___-.-------..----.- 5, 
Other salt................... 107, 575 } 133, 862 105, 072 124, 367 121, 247 124, 081 

Ecuador. ..--..---.-.--2- 11, 947 35, 958 27, 600 35, 070 24, 943 3 23, 000 
, Peru____. 22-2 49, 027 53, 818 55, 143 56, 615 60, 108 60, 002 

Venezuela. .-....-----. 2 36, 019 44, 792 57, 459 90, 555 35, 794 35, 533 
Europe: 

Austria: 
Rock salt_....----.-- 22-2 381 3, 600 (2) 554 4, 348 1, 752 
Other salt__...-_.-.-..--.____ 240, 656 247, 414 82, 648 168, 150 183, 764 197, 615 

Bulgaria: 
Rock salt___.---.-----_---_-- (2) (2) (2) 13, 659 (2) (2) 
Other salt__...--...--._--_.__ (?) (2) (2) (?) (?) (2) 

Czechoslovakia §_.__.___-___-____ (2) (3) 4, 235 9, 232 (2) (2) 
France: 

Rock salt and salt from 
springs_._...-.....-._.._.__]} 1, 148, 080 546, 323 642, 378 | 1, 514, 470 | 1, 095, 112 (?) 

Other salt__...--.--.---__ 561, 010 410, 506 514, 038 476, 750 (?) (*) 
- Germany_____-___-_.._---_._.-__] 5, 434,401 | 3, 677, 247 (2) 1, 541, 228 |61, 731, 000 |61, 912, 000 

Greece_....------__------.--- 71, 000 21, 000 90, 000 105, 000 51, 000 52, 208 
Hungary.....--.._..-__-.__._._._| 341, 690 (2 7) (27) ween ne nee |oe eee (2) 

italy: kK salt 46 1 53, 256 ock salt_._-.-2 8, 027 32, 511 1538, 25 
Other salt.._-....-.-.......| 401,839 | 450,867 | 995, 103 } 708, 586 | 584,794 | * 559, 000 , 

Malta__.--..----- 3, 112 3, 350 3, 350 1, 402 1, 631 (2) 
Netherlands-_-—-....-.-.___-_.-__-___ 193, 706 124, 184 58, 600 (?) 243, 000 250, 417 
Poland-_-.-------.---- () (2) (2) 280, 099 619, 770 725, 774 
Rumania: Rock salt....._...-...] 360, 240 154, 090 277, 183 345, 000 314, 485 (?) 
pain: 

Rock salt__..-.-.-----_-..- 266, 226 243, 076 228, 029 262, 651 265, 248 283, 952 - 
Other salt_........-_._.........| 500,392 449, 058 562, 453 510, 121 569, 343 (?) 

Switzerland._.......--.---.--__ 76, 686 84, 689 81, 113 93, 000 95,435 | 3100, 200 
United Kingdom: 

Great Britain: 
Rock salt__..--...---_-_. 21, 514 17, 771 17, 062 20, 819 40, 639 g 
Other salt_._-_._...-._._.| 3, 406, 017 | 3, 407, 791 | 3, 268, 083 | 3, 385, 540 | 3, 148, 639 3) 

Asi Ireland, Northern.-......_.__ 11, 183 11, 220 12, 679 13, 474 12, 603 13, 245 
sia: 

Aden... 2 202, 434 208, 603 142,191 114, 856 197, 672 275, 408 
Burma... (2) (2) (?) 3 56, 000 (?) (?) 
Ceylon... ----------- 13, 781 28, 686 42, 364 43, 666 23, 231 78, 300 
China__________-___-_---__-__--_|81, 516, 805 |81, 004,248 | 8800, 435 |82, 267, 345 | 2, 256, 502 |32, 842, 300 
Cyprus 9_____--- 3 3, 000 3 3, 000 (2) 3, 429 15, 622 (?) 
Formosa.__.-.-.---------_---_- (2) (?) (2) (?) (2) 3 360, 000 

ina k salt 332, 843 205, 776 7 ock salt__....--------..---- ie 256. 366 266, 44 
Other salt_.___-.-----____| 1, 624, 976 | 1,661,315 | 1,974,788 | 1, 948, 804 hh, 560, 471 | 2,37, 951 

Indochina, French._.......-.....| 219, 772 148, 100 (2) (3) (?) 64, 000 
Indonesia__....-.-...-..-...--.-..|-----..-.-.| 431, 000 (2) 130, 000 27,000 | 3360, 000 

| See footnotes at end of table.
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World production of salt, 1943-48, by countries, in metric tons 1—Continued | 

Country ! . 1943 1944 1945 1946 1947 1948 

Asia—Continued 
Traq: 

Rock salt__.-_--------------- (2) (2) 2, 521 2, 521 (2) (2) 
Other salt. -...-.-_-.--------- 21, 356 11, 792 12, 364 12, 364 312, 500 (2) 

Japan_____.___---__--.----_-.----| 10 415, 442 | 10353, 153 | 10 193, 845 358, 946 247, 466 318, 979 
Korea___....--------------_------] 3350, 000 | (2) 363,200 | 3 152,000 | 32131, 000 11 89, 979 
-Lebanon_.__.__.----------------- 7, 168 7, 135 6, 959 (2) (4) « (?) 
Palestine (including Israel): 

Roek salt__.-.----------.---- 1, 822 1, 181 2, 144 1, 571 2, 454 (2) 
Other salt_.--..-._-------__-. 17, 955 19, 055 16, 350 23, 163 12, 567 (2) 

. Portuguese India 4.__-_..-..-.-..- 10, 290 11, 013 9, 146 15, 428 13, 267 10, 719 
Syria__..-------- 17, 099 21, 783 312, 000 3 34, 000 30, 000 (?) 
 Thajland._..------..-.-___.-....| 105, 788 61, 309 23, 774 78, 017 (2) (2) 

| en rie It__- | 22, 976 46,193 ock salt__.-_.----_-_----_-- , , : 
A Other salt......_-......-.--..} 243, 353 \ 266, 330 { 255, 308 } 225,917 | 278, 742 | 3 236, 905 

frica: 
Algeria._.-.-..------------.---.-| . 25, 820 50, 937 49, 969 66, 570 76, 682 (2) 
Belgian Congo___.--.--_---.--..- 31, 219 1, 711 3 900 3 900 3 900 (2) 
Canary. Islands 3..-__-_-__________ 2, 500 2, 500 (2) (2) (2) (2) - 
Egypt 4._..__._-..--.-----.-.-.--{| 106, 901 199, 116 255, 107 226, 090 622,629 | . 359, 823 
Eritrea_...--.------_--.-------.- 8, 101 10, 721 3 35, 000 140,000 | = (3) (7) 
Ethiopia: Rock salt_....-..--.--| 310, 000 (?) (2) (?) ‘10,000 (?) 
French West Africa 3..........__- 48, 000 53, 000 55, 000 55, 000 (2) (2) 
Kenya___---------- ee 15, 318 14, 054 15, 491 15, 635 14, 058 (2) 
Libya: 

Cyrenaica.-...-..--..--.-_-- (2) (?) (2) 700 200 140 
Tripolitania...........-.----|..-- |_| 2, 350 3, 000 6, 000 

Mauritius 3......---. 2k 1, 500 1, 500 (?) (2) (2) (?) 
Morocco, French: 

Rock salis-ww-----~----------|_ 3D BGS |} 34,945 | 31,730] 49,545 | 64,000} @) 
Nigeria 3_...-..-._-.-.__-___---_- 400 | 400 (2) (2) (2) (2) 

.- Portuguese East Africa..._.-.__- 379 221 10 71 75 75 
Portuguese West Africa.-.__.-_-- 43, 419 37,652 | 49, 552 61, 657 38, 783 53, 423 
Somaliland: 

French. __ 22-2. 22, 244 42, 657 55, 000 45, 000 48, 000 (2) 
Italian.___-.-..-.-..-.--..-_- (2) (?) (?) 114 715 (2) 

South-West Africa: 
Rock salt__.--.--_-.--_---.-- 2, 096 2, 870 3, 238 3, 533 2, 788 4, 207 
Other salt__--_--..-.--.---... 8, 616 9, 049 10, 011 10, 590 9, 861 10, 612 

Sudan, Anglo-Egyptian__.._.._--| 40, 488 35, 969 44, 471 40, 982 71, 916 (2) 
Tanganyika_._.._----_--_-_--___ 11, 542 ‘11, 214 9, 546 13, 014 10, 837 12, 073 
Tunisia__..--_-..-------..----___ 10, 053 52, 478 61, 289 93, 400 (2) . (2) 
Uganda__.._-..---.-_--_--_---..- 5, 243 (?) (?) 5, 679 7, 003 6, 900 
Union of South Africa........___| 12 108, 690 | 12 123, 560 (2) (2) () (2) 

Australia: South Australia_...tc......| 187, 270 167, 531 173, 813 160, 753 157, 563 88, 545 

Total 18___ 1. __ 141, 186, 000 (37, 847, 000 |34, 984, 000 |38, 335, 000 |38, 751, 000 |42, 488, 000 

1 In addition to the countries listed, salt is produced in Albania, Bolivia, British Somaliland, Gold Coast, 
Leeward Islands, Madagascar, Pakistan, Republic of the Philippines, Portugal, Southern Rhodesia, U. S. 
S. R., Yugoslavia, and other Australian States (Victoria and Western Australia), but figures of production 
are not available. Russian production is known to exceed 4,000,000 metric tons annually. Estimates by 
the author of the chapter are included in the total. 

2 Data not available; estimates by the author of the chapter are included in the total. 
3 Estimate. 
4 Exports. 
5 Excludes Sub-Carpathia, ceded to Hungary and U.S.S. R. 
6 Bizonal area. 
7 Data represents Trianon Hungary subsequent to October 1944. 
8 Data represents areas designated as ‘‘Free China’’ during the period of Japanese occupation. 
9 Incomplete data. 
10 Fiscal year ended March 31 of year following that stated. 
11 South Korea only. 
12 Fiscal year ended June 30 of year stated. 
13 Estimated by senior author of chapter.



| “SALT 1089 

Europe.—An historical account of Great Britain’s salt industry was 
* given.” Recent shortages of potash there also have brought to atten- 

tion studies by British scientists of the application of salt to sugar- | 
beet cultivation, and for other crops for which common salt was used 
formerly as a fertilizer. A report 7! described in detail an unusual 
system in Germany for dissolving salt in a salt mine and for treating 
the brine. In Jtaly efforts were made to expand salt output and trade 
of a leading salt operation.” The Polish Salt Monopoly operated four 
lants producing salt of various types. Rumania, which, it is said 

e e ° e ° ’ ? e e ) ranks next to the Soviet Union in salt deposits in Europe, was optimis- 
tically planning chemical industries based on these and other available 
basic requirements.* Salt production in Switzerland, by works and 
types, for 1900-47 was reported.» | 

Asia.—The Ceylon salt industry reported by the Government salt a 
commissioner *° was reviewed.” China’s industry and barter agree- 
ments with Japan for salt were noted.” The salt situation in French 
Indochina ® and Indonesia ® and Thailand’s plans” for salt produc- 
tion were reported. nda is seeking to improve the size and quality 
of the output of salt and methods of obtaining it. Salt is now tax- : 
free, the late Mohandas K. Gandhi having effected cancellation of 
taxes in April 1947. Miscellaneous facts on salt in Angola, Tran, 
Iraq, and Syria were reported briefly. Pakistan planned to utilize 
salt deposits in Northwest Province and western Punjab for a chemical 
industry. 

Africa.—In 1948, Italian Somaliland produced salt chiefly for local 
consumption.” Details of some of the 1948 production of salt by 
types were reported for South-West Africa and the Union of South 
Africa. 
048 Imperial Se ical Industries Magazine, The Story of the Salt Division: Vol. 26, No. 152, November 

1 » Dp. = ° 
7 chemical Industries, Worth Its Salt: Vol. 63, No. 1, July 1948, p. 136. Chemistry and Industry, No. 2, Jan. 8, 1949, p. 18. 
21U. S. Department of Commerce Technical Services, Soda Ash Manufacture in Southern and Western 

Germany: P. B.-81278, 51 pp. (mimeographed reproduction). 
. 22 Chemical Age (London), Italian Salt Output: Vol. 59, No. 1526, Oct. 9, 1948, p. 492. 

23 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 3, March 1948, p. 40. 
24 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 51-52, 57-60. 
25 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 59. 
26 Tisseverasinghe, E. B., Potentialities of the Salt Industry in Ceylon: Ceylon Government, 1948, 24 pp. 27 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 5, November 1948, pp. 56-58. 
28 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, pp. 49-50. 
49 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, pp. 51, 56. 
30 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 45. 
31 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, pp. 51-52. 
32 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 52. 
38 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 51-52.



Sand and Gravel 
By D. G. RUNNER anp G. E. TUCKER 

GENERAL SUMMARY | | 

HE continued high-level construction activity of all types in 1948 
resulted in heavy demands for sand and gravel. As shown in 
figure 1, the output of sand and gravel exceeded, by a considerable 

amount, the former production record established in 1942. For the 
second time in history, the value passed the 200-million-dollar mark. 

, As stocks of sand and gravel are relatively small and constant from 
year to year, production virtually equals sales. Thus these terms 
are used interchangeably in this chapter. — | 

As indicated in the accompanying salient statistics table, sales in 
1948 of building, paving, railroad ballast, and ‘“‘other’’ sands by . | 
commercial operators increased over those reported for 1947; sales | 
of gravel by this class of operators increased for all types. The 
combined total of sand and gravel used on Government-and-con- 
tractor operations also showed substantial increases over the previous 
year’s totals. In general, industrial sands declined in output for 
1948, but average unit values increased substantially over the previous 
year’s figures. 

350 350. . 

ql | | | | | “Vis |, 
eee ee 

| eee 
1905 1910. Igt5 i920 1925 1930 1935 1940 1945 1950 

FIGURE 1.—Production of sand and gravel in the United States, 1905-48. 
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Sand and gravel sold or used by producers in the United States, 1947-48, by com- 
mercial and Government-and-contractor operations and by uses 

, . | Percent of 1947 1948 change in— 

Value Value 

Short 9 ~——-—7——— Short —_————_;-—| Ton- rane 
tons ons nage Av- Av- value Total erage Total erage . 

COMMERCIAL OPERATIONS 

Sand: | . 
Glass.._...--.-..---------..| 5, 321, 247/$11, 395, 245} $2.14) 4, 542, 260)$10, 770, 845) $2.37) —14. 6]+-10. 7 
Molding....._.-...---------}| 8, 308, 434| 11, 944,228) 1.44) 8, 265,451) 12,892,392! 1.56 —. 5] +8.3 
Building_....-....-.-..--_-| 52, 475, 831) 39, 982, 460 . 76) 59, 357, 062) 47, 102, 476 . 79} +13. 1] +3.9 
Paving__.....---..---------| 28, 386, 749) 20, 988,676] .74) 31, 127, 243] 25,018,409} .80; -+9.7/ +8.1 
Grinding and polishing !__.| 1,099, 253) 1,801,989) 1.64) 1,119,802) 2,151,095) 1.92) +1.91+17.1 
Fire or furnace.__....-.---- 373, 917 426, 956} 1.14 322, 576 492,128} 1.53] ~—13. 7|+34, 2 
Engine_.......---....----.-] 2, 683, 333} 2, 092, 656 . 78] 2,445,454) 2,439,135] 1.00) —8. 9/+28.2 
Filter. .._..-.----..-.----.- 211, 646 366, 905) 1.73 158, 269 382, 600} 2.42; —25. 2/+39.9 
Railroad ballast 2.....-....- 852, 076 382, 278 - 45 869, 699 374, 498 43) +2.1] —4,4 
Other 3____-..-.....-.-....-| 1, 406,677) 1,739,367; 1.24) 1, 588,814} 2,027,982) 1.28) +12.9] +3.2 

Total commercial sand -|101, 119, 163] 91, 120, 760 . 90/109, 796, 630} 103, 651. 560 94; +8. 6] --4. 4 

Gravel: . 
Building. _...-..-.-........| 43, 494, 575] 40, 005, 616 . 92) 48, 679, 419] 48, 315, 368 99] +11.9} +-7.6 
Paving..........-.-.---.-.-| 51, 863, 727| 42, 974, 456 . 83] 58, 775, 303) 49, 639, 057 . 84| +13. 3] +1.2 
Railroad ballast 4........_..] 18, 935, 934; 6,790,456] .49| 14,033,722) 7, 888, 283 . 56 +. 7|+-14.3 
Other 5_._....--.-..........] 2,149,018; 1, 480, 350 -69| 2,218,448] 1, 825, 464 .82| +3. 2/+-18.8 

. Total commercial gravel__|111, 443, 254| 91, 250, 878 . 82/123, 706, 892'107, 668, 172 87, +11.0| +6.1 

Total commercial sand . 
and gravel.........-._..|212, 562, 417/182, 371, 638} . 86/233, 503, 522/211, 319,732} .90) -+9.9] +4.7 

GOVERNMENT-AND-CONTRACTOR . . 
OPERATIONS 6 

Sand: , 
Building-_...--............| 1, 551, 000 717,000| .46} 1,529,000 811,000} .53| —1.4/-+415.2 
Paving-.-.-.---------------] 6,049,000) 2,316,000) .38] 7,336,000) 3,452,000} .47) +-21.3|-+23.7 

Total Government-and- . | | 
contractor sand.._...._.| 7,600,000) 3,033,000} .40) 8,865,000) 4,263,000) .48) +-16.6)+20.0 

Gravel: - , 
Building. ._........._...._.| 2,208,000] 1,541,000) .70) 5,487,000} 3,405,000) .62/+148. 5j|-11.4 
Paving.....-.-....-.......-| 65, 289, 000} 29, 923,000}  .46) 71, 411,000) 33,510,000) .47) +-9.4] +2.2 

Total Government-and- 
contractor gravel.......| 67, 497,000] 31, 464,000} .47| 76,898,000) 36,915,000] .48) +-13.9| +-2.1 

Total Government-and- | 
contractor sand and 
gravel. ..............__.| 75, 097, 000} 34, 497,000} .46} 85, 763, 000/ 41,178,000} .48] +14.2) +4.3 

COMMERCIAL AND GOVERNMENT- 
AND-CONTRACTOR OPERATIONS 

Sand_._.._....-..--...-......_-]108, 719, 000) 94, 154,000] .87/118, 661, 000/107, 915,000) .91; +9.1] +4.6 
Gravel_.......-..--.....---..-_|178, 940, 000/122, 715, 000}  . 69/200, 605, 000/144, 583,000} . 72) +-12.1| +4.3 

Grand total. ............./287, 659, 000/216, 869,000|  . 75/319, 266, 000/252, 498,000! .79) -+-11.0| +5.3 

1 Includes blast sand as follows—1947: 308,128 tons valued at $953,023; 1948: 381,455 tons, $1,189,530. 
3 Includes ballast sand produced by railroads for their own use as follows—1947: 5,760 tons valued at 

450; 1948: 87,684 tons, $7,321. . 
3 Includes some sand used by railroads for fills and similar purposes as follows—1947: 159,983 tons valued 

at $31,886; 1948: 197,379 tons, $34,213. 
4 Includes ballast gravel produced by railroads for their own. use as follows—1947: 5,424,388 tons valued 

at $1,813,184; 1948: 5,126,293 tons, $1,823,741. . 
§ Includes some gravel used by railroads for fills and similar purposes as follows—1947: 1,058,333 tons 

valued at $298,249; 1948: 1,145,673 tons, $478,007. . . 
ip Pproximate figures for States, counties, municipalities, and other Government agencies directly or 

under lease.
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The production of sand and gravel in 1948 totaled 319,266,000 
short tons valued at $252,498,000, an increase of 11 percent quantity- 
wise and 16 percent in value over the 287,659,000 tons valued at 
$216,869,000 reported in 1947. Reflecting the construction activity, 
substantial increases were recorded for sand and gravel in the building 
and paving industry. | 

In 1948, as in the previous year, California was the largest producer, 
and Michigan, Wisconsin, Illinois, New York, Ohio, Texas, Minnesota, 
and Pennsylvania followed in that order. These nine States, each 
with an output exceeding 12,000,000 tons, accounted for 51 percent 
of the total production. | 

, The following tables show details of production, by States and uses, 
in 1948. | | 

Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States, 1944-48 

Sand Gravel pene railroad Total 

Year a 

Short tons Value Short tons Value Short tons Value 

1944_..._--._--.---] 68,978,000 | $54,054,000 | 125,805,000 | $71,110,000 | 194,783,000 | $125, 164, 000 
1945....--.--------| 71,726,000 | 54,856,000 | 123,798,000 | 73,981,000 | 195,524,000 | 128, 837, 000 
1946.....----.-----| 96, 440,000 | 74,975,000 | 157,691,000 | 96,411,000 | 254,131,000 | 171, 386, 000 
1947_....-.--.-----| 108,719,000 | 94,154,000 | 178,940,000 | 122,715,000 | 287,659,000 | 216, 869, 000 
1948.....-.--------] 118, 661,000 | 107,915,000 } 200, 605,000 | 144, 583,000 | 319, 266,000 | 252, 498, 000 

Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States 

| State Short tons Value State Short tons Value 

Alabama.....---......-| 3, 619, 469 $2, 405, 901 || Nevada. _.._........-_.] 2, 248, 885 $2, 018, 151 
Alaska. ....-.------...- (*) (1) New Hampsbire_._...._| 2, 481, 658 651, 042 
Arizona__.2---- 2-2 2, 013, 769 1, 799, 353 || New Jersey_.._.-.._.._-| 16, 325, 445 17, 489, 662 
Arkansas.....-.------.-| 1.2, 545,104 | 1.2, 078, 784 || New Mexico.........-..| 1.717, 088 1 573, 385 
California. _._----------| 33, 786,520 | 30, 592,965 {| New York.._.___-..-.-| 16,369,303 | 13, 382, 370 
Colorado.._-..---..----| 4, 906, 299 2, 657,610 || North Carolina__.......| 4, 837, 437 3, 522, 403 

. Connecticut__..........} 2, 576, 848 1, 487, 530 || North Dakota__.._.._..} 5, 244, 995 1, 712, 827 
Delaware__._.-_.-._--_- (!) (4) Ohio... .22-------2_--__| 15, 508, 815 15, 149, 848 
Florida_.......---.-----| 2, 812, 181 2, 432,575 || Oklahoma...._._...--..] 2, 004, 512 1, 088, 003 
Georgia. .__...--------- 985, 729 719, 771 || Oregon___.---.-.-.-----| 8,384,755 | 10, 628, 889 
Hawali___.....--------- (1) (1) Pennsylvania._...-..-..| 12,422,546 | 15, 304, 020 
Idaho...._..-----------| 3, 671, 033 2, 552, 224 || Puerto Rico....___.-.- (1) (1) 
Mlinois.....-..---------| 17, 400,430 | 15, 101,915 || Rhode Island___________ 633, 436 728, 990 
Indiana....-...--------| 9, 439, 358 7,091, 922 || South Carolina. _.___._- 403, 285 198, 439 
Iowa...-..-------------| 8, 039, 601 3, 729, 488 || South Dakota__.....-.-| 4,687, 055 8, 247, 428 
Kansas__...-.----------} 5, 083, 083 2,748, 765 || Tennessee_.-....-..----] 3, 816, 802 4, 147, 728 
Kentucky.....---------| _ 2, 066, 993 2, 068, 780 || Texas....--.-.-.------.] 15, 137,848 | 12, 810, 573 
Louisiana. -..----------] 14,319,420 | 15,204,046 || Utah...-........-......] 2, 278, 184 1, 368, 562 
Maine.___.....---------| 1 496, 355 1286, 765 || Vermont._______..._--- 731, 687 619, 069 
Maryland._...---------| 5, 833, 559 6, 158, 041 || Virginia_.___._......-__] 4,098, 616 3, 837, 845 

Massachusetts__-...---.- 5, 500, 350 4,418,182 || Washington_.__..___.__{ 9, 267, 225 6, 657, 129 
Michigan_____..---..---| 20,671, 078 14, 071, 712 || West Virginia_________- 3, 974, 264 6, 306, 898 
Minnesota.....--------| 18, 722, 541 4,818,983 || Wisconsin.____........-| 18,613,088 | 11,370, 089 
Mississippi.....--..----] 2, 879, 256 1, 519,930 || Wyoming._.___.__._...] 2,021, 848 1, 507, 906 
Missouri........--------| 4,886, 611 4,197,922 || Undistributed 1____..._.| 8, 192, 000 3, 844, 000 
Montana_____---_---..-| 7, 383, 873 3, 256, 957 | —_____— 
Nebraska.......--------| 4, 725, 530 2, 933, 256 Total._._----.--.-] 319, 266,000 | 252, 498, 000 

1 Output of commercial producers in Alaska and Delaware and of Government-and-contractor operations 
in Alaska, Arkansas, Hawaii, Louisiana, Maine, New Jersey, New Mexico, and Puerto Rico comprises 
“Undistributed.”
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Sand and gravel sold or used by commercial and Government-and-contractor | 
producers in the United States in 1948, by States and uses 

{Commercial unless otherwise indicated] 

Sand 

Building 

Glass Molding . State . Government-and- 
Commercial contractor 

. | 

Short Value Short Value | short Value Sbort Value 

Alabama. .....------]..--------[.--------- 73, 550! $132,495} 720, 530; $578, 630 33, 803 $1, 521 
Alaska.....----------|----------|_---------|----------|----------}---- +--+} - (1) (1) 
Arizona...-.--------|.---------]__----.---]----------|---------- 403,862) 396, 508 675 500 
Arkansas_.-...------ (1) (1) (1) (1) 592,768} 403, 571{_....-_--.]-.-._____- 
California. .-..--.--- (1) (1) 62,374) 180,965) 9, 992, 538) 7, 786, 634 57, 885 10, 701 . 
Colorado. .-.--------|.---------|.---------|_---------]---------- 331, 541 304, 014 26, 543 38, 223 
Connecticut____-..-- (4) () ----------]----------| 701,061] 494,412! 701,869 50, 133 
Delaware_.----------|----------|]----------]----------|_--------- (1) (1) woeeeenne- {eee 
Florida_..-----------|----------}.---------|.---------|----------| 1,185, 399] 1,080, 254{.____.___]__________ 
Georgia_..--.-------- 18, 536] $46,339 38, 773 64,207| 423,786; 225,395 65 120 
Hawaii_--_----.-----|----------|----------|----------|----------]----------]---------- |e Jee 
Idaho_.._-----------]_---------|----------]----------}--------.- 166, 925} 174, 929 176 390 
Tilinois_....--------- (2) (1) 1, 223, 991] 2,082, 618! 3, 733, 422] 2, 599, 870 520 538 
Indiana.._..--.-----|_-----.---|_.------.-] 537,561] 548, 425] 1, 359, 780| 1,036,362| 24,250] 14,000 
Iowa...-.------------|.--_------|_--------- (4) (4) 1,089, 490] 835, 958}__...---_-_} ee 
Kansas_----.--------|----------]----------|----------]----------] 1, 482,961] 86, 766 1, 536 540 
Kentucky..-.-------]._-_------]._-------- (4) (1) 426,770} 392,119].__....._-_]-._____-_. 
Louisiana --...------]._-.------]---------- 63, 830 56, 392 716,042; 625, 862|______----_|-.------.- 
Maine......--.------|---..-----|----------[---------|----------| 79,978] 35,7181 (4) () 
Maryland.-._.------ (4) (4) ----------|----------] 1, 181, 029} 1, 160, 895}..___----_|-- 22-2 
Massachusetts_...---]_....--.--]---------- (4) (1) 1, 754, 963] 1, 244, 910)__....__-__]_-.___-___- 
Michigan____._------ (4) (4) 2,026, 046} 1,304, 306] 1,850, 519} 1, 301,319 23, 922 8, 922 
Minnesota. ...------ 3,462 17,519] (2) (15 1, 639, 577| 1, 100, 895 8, 488 8, 193 
Mississippi---.------|----------|----------|----------]----------]| 476,127} 281, 623]_-..__-_.- J. ool 
Missouri. -.-_..---.--- 366, 708} 685, 491 (4) (1) 949, 623 763, 563 5, 400 2,000 
Montana.-_....-..-.-|._-.------].----_----]----------]--_------- 149, 204 183, 218 13, 702} 18, 684 
Nebraska_...------.-|.--.------|.-.-.-----]-----.----]--.-------| 289, 560] 223,630 34, 460 9, 249 
Nevada--.---------- (1) (1) (4) (1) 98,384; 141,811 190,690; 208, 600 
New Hampshire.__--|..--..----|----------]----------]----------] 182,049 95, 350}._._.-.---]-----.___- 
New Jersey___.------ (4) () 1,604, 097) 3,048,875] 2,036, 669! 1,442, 420|._---_____]-_-__-- oe 
New Mexico.....---|..-.------|.----.----]... -.----|---.------| 248,103] 187,357] (1) (1). 
New York_._--------|.---------|----------| 470, 275| 961, 335] 6, 602, 978) 4, 995, 285 47, 413 2, 738 
North Carolina_.....|....------|...-------|---.-.----|...-.-----| 807,894] 498,347] 70,000] 35, 000 
North Dakota_.-----|..--------[----------]..-.------]---------- 129, 976 116, 531 10, 616 8, 536 
Ohio. _.-----.------- (1) (1) 830, 910} 1, 862, 954) 3, 574, 152) 3, 110, 353)..._.-..._}------_-_- 
Oklahoma.--...------ (1) (1) 5, 803 11, 329 507,289} 269, 240)....__.--[..-..-- Le 
Oregon _...--..------|_.-_------]_--------- (1) (1) 908, 733} 992, 993 (4) ¢)) 
Pennsylvania_____..- (1) (4) 349, 558! 769, 573] 3, 436, 945) 3, 725, 315].-._--__-.]---.-__.-. 
Puerto Rico....--.-_|----------|----------].---------|]----------]----------|---------- (1) (1) 
Rhode Island__.....-]..-..---.-|_---------- (2) (1) 168,006] 135, 503].....-----|---.------ 
South Carolina.-....}._-.--.-._]_---------|.---------[---------- 234, 385 91, 674|._.__-_---[---_-.---- 
South Dakota__-.-.-|..-.----.-]-----_----].-------2-|--------e- 287,325) 225,725 29, 483 27, 902 
Tennessee......-.--- (4) (4) (4) (1) 1,061,171; 1,145, 166).-...-_---]---__----- 
Texas....-.-----.--- (4) (1) (4) (1) 2, 766, 847| 2, 022, 903 1,118 2, 267 
Utah ____...-------.-}_.--------|---------- (1) (4) 253, 063 191, 431 18, 469 16, 069 
Vermont... -..-.------|----------|---------- (1) (1) ©) (1) 810 75 
Virginia__......----- (1) (2) (1) (1) 609, 913} 489, 772}.......___|_-___-_-_- 
Washington.__..--.-|----.-----]---------- (1) (1) 1,114,676} 857,875 61, 109 35, 477 
West Virginia. ____.- (1) (1) (1) (1) 669,152} 870, 242/_......___|.--.-____- 
Wisconsin........---]----------|---------- (1) (1) 1, 913, 942! 1, 284, 879 23, 653 10, 978 
Wyoming. ....--.-.-|----------|----------|---..-----|----------| 96,274] 128,407] 36,822] 41, 010 
Undistributed !____..| 4, 153, 554/10, 021, 496} 978, 683] 1, 868, 918] 56, 681 36, 842 106, 000 259, 000 

Total_....-....] 4, 542, 260/10, 770, 845) 8, 265, 451/12, 892, 392/59, 357, 062/47, 102, 476) 1,529,000} 811,000 

| Figures that may not be shown separately are combined as ‘‘Undistributed.’’
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Sand and gravel sold or used by commercial and Government-and-contractor 
producers in the United States in 1948, by States and uses—Continued 

Sand—Continued 

Paving 

—_—_—— re |_Ss=—GGrrinndiing and sas Fire or furnace 
State Commercial Government-and- polishing ? : 

contractor 

| Short | value | Short | vatue | Short | vatue | Short | Value 

Alabama. ....-.-...- 324, 643} $176,812) 179,503}  $24,167|_-_....--.]_--.------]..--.-.---]---------- 
Alaska_......---.---- @) | () wonee----- | ieee |e ee] |e 
Arizona___..--.----- 41, 261 58, 222 3, 002 2, 290}...-------|--.-------|--.-------|---------- 
Arkansas__--...---.- 348,652} 218,370|.-.....-.-]_-.-_.-__-|_-.--_._--]----------[.--..-----[----- eee 
California__.......--] 4,164,879] 3,311,270] 510,087} 554, 407 72, 637| $221, 647|__.-..----|---------- 
Colorado__--.------- 10, 427 11, 761 52, 443 9, 185 (4) (4) wae e nnn nen fewe ene e nee 
Connecticut...-..--.| 291,151] 208, 681 10, 125 1, 875|.-.--.---- |---|] eee 
Delaware..-..-.----- (1) () wa--------|---------- (1) (2) woeeeene--|---- oe eee 
Florida.....-.-..-..- 98, 266 78,197] 136,350 25, 250 (@) (4) pene nena ee [eee - ne ee 
Georgia.......-.--.--] 279,895} 198, 265 36, 250 9, 700 26, 427 21, 141}.-..---_-_]------- 2 
Hawaii_.._.....-----]----------|----------|----------|.---------|----------]----------]----------|---------- 
Idaho.____-.-------- . 28, 048 32,087; 252,842; 216, 918|.-.--.-..-|-.--------|----------].-------.- 
Illinois.._-----------| 1, 548, 284] 1,197,311] 23, 267| 20,4941 = (1) (1) (1) () 
Indiana___..--------| 1, 428, 387] 1, 072, 931 34 19|..--.-----]-----.----]} (1) 
Towa-_.._--------.--- 553,857; 300, 658 40, 539 9, 295 (4) @)) ween eee fee eee eee 
Kansas. _...-..--.---| 1,100,260] 644,098 81, 425 16, 555 (4) (‘) wo--------|--- eee 
Kentucky_..--------| 480,188} 514,421|_.._-.__-_-|----------|----------|----------|----------]---------- 
Louisiana_..---.---- 425,496] 535, 644 (4) (4) wen ennnene | oe eee fee fee eee 
Maine..._--.-_------- 28, 048 15,092}  @) (4) we eee ne nee |e e eee Jee ee] eee eee 
Maryland _--_-_-.-----} 1,607, 610) 1, 772, 921 185, 700 17, 590)_-_-.-.---}----.----- (1) (4) 
Massachusetts. --.---- 777, 801 590, 747 98, 512 40, 241 210 75 20, 515 $12, 535 
Michigan__._...-....| 2,182, 715} 1, 582, 833 59, 808 15, 429 (4) (4) ween nee nee n elle nee 
Minnesota_-.__------ 482, 731 302, 606 67, 420 38, 192 580 280)_---..---./-...------ 
Mississippi.-.------- 240, 987 90,176) 151, 681 20, 785|_-..------]---------.]----------]--------.. 
Missouri_.._-.------ 741,334; 528, 664 18, 563 14,181 (4) (4) wow eee nee] eee eee eee 
Montana...---..---- ) (4) 276, 889 42, 580|-.----.---|---.------|---------- fee 
Nebraska_.___----.-- 269, 821 137, 959/..-..---_-]---------- 2, 613 1, 706|-..-.--.._|----.-.-.. 
Nevada__..__.-------]----------]---------- 4,196 6, 112|.-.--.----]---------_|------.-.-]-----.-.. 
New Hampshire... .-- 34, 180 16,400} 353, 524 45,101)..-.-_----]-------_--]-_------2_]---- ee 
New Jersey.__.------ 980, 529] 720,340 Q) (4) 67, 556{ 189, 442 (4) (1) 
New Mexico__._----- (?) (7) (4) (2) (?) (4) w---------|---------- 
New York____..-.---] 2, 057,,268} 1, 700, 659 132, 486 21, 414]__.--..--.]---------- (4) (1) 
North Carolina_----- 244,932} 136,831) 1,954,307} 697,241 (4) (4) wanee enue] eee ee eee 
North Dakota-.------ 104, 396 79, 853}_.-__-.-.-|.-.-----_-|------efee--eee eee 
Ohio..._..-....--_..| 2, 408, 126) 1, 999, 795 34, 000 40, 800 (4) (1) (1) (1) 
Oklahoma....----.-.-- 216, 266 109, 858 42, 000 2, 500|...----.--|-.--------]----------]---..----- 
Oregon. _..--------.- 299, 532} 312, 762 Q (4) (4) (4) wunnue----|--e- ene 
Pennsylvania._......} 1,852, 938} 2,055, 093}_.----.---}---------- 352, 740} 633, 217 46, 923 99, 374 
Puerto Rico_.......-|----------|----------|----------|----------|----------|----+------]---- =e - eee 
Rhode Island___.-__- 94, 700 57, 280 75, 399] 105, 486}_...-_----|----------]---------_|---- ee 
South Carolina_----.- 63, 916 32, 960 32, 954 20, 119 (4) () wa enene ene | ene nee 
South Dakota_------ 15, 536 10,176) 373,418) 657, 203).-.-..--._]-----_----]--------.-]------.-.. 
Tennessee_....--...-| 481,812] 444, 756|_-__.__-_.|---------- ¢3) (1) weneene a |eeee----ee 

. Texas_.......---.-.-]| 1, 867, 475| 1, 488, 768 235, 709 126, 813 14, 612 44, 308 675 1, 500 
Utah__.-....--_----- 111, 455 81, 399 12, 150 12, 0O00|.-.-.----.]----------|--------- ] eel 
Vermont__._.------- 48, 908 29, 616 15, 143 3, 460 ¢)) (4) w---n--en-|--- eee 
Virginia___...---.--- 722, 510 434, 283 118, 205 54, 504)_-..------]----------].------ 2 ]---- eee 
Washington. -_..--.-- 308,692! 233, 796 75, 223 39, 991]_...------|--- pee. 

. West Virginia... -.-- 499,314] 585, 066)--..--.---]---------- (1) (4) 8,121 9, 592 
Wisconsin_.__..-.---| 1,162,497] 780,774} 1,250,590} 257, 510 21, 848 49, 086)_.----._._]------.--- 
Wyoming..--..-.---| (@ (1) 50,933) 31, 866}_---..--_-]---------_]---------_]---------- 
Undistributed 1._.__- 147, 520 128, 218 396, 000 251,000} 560,579} 990,193 246, 342} 369,127 

Total.....-_.--|31, 127, 243/25, 018, 409] 7, 336, 000) 3, 452, 000; 1,119, 802) 2, 151, 095 322, 576| 492,128 

1 Figures that may not be shown separately are combined as “‘Undistributed.”’ 
2 Includes 381,455 tons of blast sand valued at $1,189,530.
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Sand and gravel sold or used by commercial and Government-and-contractor 

producers in the United States in 1948, by States and uses—Continued 

ea 

Sand—Continued 
OT . 

State Engine Filter Railroad ballast 3 Other 4 

Short Short Short Short 
tons Value tons Value tons Value tons Value 

Alabama. .-.-..------ (4) (1) eee ween |eee ee een e |---| eee oe 12,164] $27,000 ‘ 

Alaska_....-.-------|----------|--------+--|----------|----------|---------- [------- 2 = [--- - eee [ene gerne 

Arizona.....-------- 9, 011 $9, O11]....----._|----------|----------]---------- (1) (4) 

Arkansas...-.------- ‘() (1) _ oo ee ae pene een ene|------e eee |----------|---------- | ----- eee ee 

, California. -...-.----- (C) () 14, 284} $89, 773 14, 100 $7, 662 79, 232| 326,323 

Colorado. .---------- (0) (1) ----------]---------- (1) () () (1) 

Connecticut.._.----- 19, 525 16, 597 () (C) (4) () 18, 775 15, 118 

Delaware....-------- (1) (4) eee een |e nen e eee en ene ee enn [een ene ee [eee eee ene fee ee een 

Florida._-.-..------- G3) (4) oe eee eee epee eeeene|eenee-eee-|---- eee |----------|---------- 

Georgia..--.--------- 14, 756 9, 266 140 100|......---_|_.-.------] 180,353} 125, 412 

Hawaii_.......-.----|----------|----------|----------|----------]----------|------ +--+ | ----- 2-222} - opens 

Idaho___.._...-------|_---------|]----------|----------]-----=----]----------]-----<---- 1, 356 2, 034 

TiHlinois__.....---..--] 109, 451 97, 438 (4) (1) (4) (1) 149,998] 299, 542 

Indiana-_-...--.----- 188, 235} 100,941)_....-..--]-----.---- (4) (‘) 11, 415 7, 576 

Towa...------------- 62, 254 62, 797 () (1) (1) () (1) (1) 

Kansas...----------- 97, 047 81, 784 Q) re) 125, 481 42, 192 10, 738 5, 059 

Kentucky-..-.------- 104, 668 99, 203]......--.-]----------|----------|----------|----------|---------- 

Louisiana. ---------- 16, 351 9, 844)_--...----]---------- 36, 686 14, 550|_.._...--_|---------- 

~Maine......---------|----------|---- 2-9-2 =| ----e eee [ene ee eee fee eee fee eee 2, 856 1, 028 
Maryland..--------- () (Q) [lll aa |----------|--------+-|----------|-----2----|---- 22-227 

Massachusetts. ------ 41, 241 34, 254 (1) () ween een e ee |en eee ne ne 56, 102 25, 877 

Michigan.-_-..--.----- (1) () ween ene w ee |- nee eee ee (1) (1) 1,010] 622 

Minnesota..--..------ 39, 414 22, 540|__....----|---------- (1) (1) 19, 333 6, 134 oo, 

Mississippi. .-..----- 6, 772 4, 016]......--.-]--.-------|----------]---------- 8, 000 3, 620 

Missouri. -.--------.- 26, 039 19, 727 500 450 42, 153 10, 538 () (1) 

Montana..-.--.------|----------|----------|----------|---------- | ------ 2-2 - [ee -- eee ee 57, 528 30, 283 

NebrasKa......------ 84, 163 42, 080) ..--------|----------|----------|---------- 50, 804 16, 153 

Nevada. ....--------|----------|---------- | ----- 2 |---| nee een fer een enn 3, 467 10, 146 

New Hampshire.....].-...-----|----------|----------|----------|----------|------ 2-7" |---- go -gr tenn ga raze 

New Jersey..-.------ 35, 338 24, 448 34, 659 91, 604|....-.----]---------- 29, 817 81, 910 

New Mexico...-.---- 5, 893 6, 848|__..._-.__.|_--_-----_|----------|----------|----------|----22-2-- 

New York..-...------ 60, 457 35, 516 46, 900 27, 330 37, 580 18, 790 158, 360 87, 638 

North Carolina---_-.- 25, 702 23, 132 (1) (1) ween eeeee-|------ =e (1) (1) 

North Dakota..._..-|----------]----------|----------|---- 2-7 --|---- cen ee fee ee ge fee nse ns eon zg gee 

Ohio_.....---------- 73, 208 93, 112 (1) (1) @)) 41) 87,091} 158, 880 

Oklahoma..-..------- 83, 426 54, 777|.---------|.---------|----------|--«------- 45, 975 1, 707 

Oregon...-.--------- (1) (4) woee ee eeee|--e------- 6, 602 3, 876 10. 471 5, 447 

Pennsylvania.....--- 354, 165| 661, 527 (1) (1) wee ee ee een [ene nee eee 174, 144 318, 022 

Puerto Rico....-----|----------|----------|--------- -|---------- [--- 2-2 [pee e een peer fect 

Rhode Island_..._.__|_.-.------|----------]----------|----------|----------}---------- (1) (1) 

South Carolina-.-.-- (4) (2) (1) (4) weeee een n eden ee eee 46, 707 26, 119 

South Dakota....-..].---------|----------]----------]---------- 5, 000 2, 000 7, 716 6, 716 

Tennessee. ...------- (1) (2) (1) ey) wa-n-------]---------- (?) (?) 

TexaS...------------ 77, 310 58, 301 (*) (1) 26, 517 13, 514 8, 410 3, 406 

Utah....------------ ©) (") () ) oe een ene | eee eee ee () 0) 

Vermont....-------- 2. 543 2, 017|_.....----|----------|----------]---------- 1, 525 1, 430 

Virginia_...--------- 172, 260 103, 356]. _....----]----------]----------]---------- 42, 958 29, 230 

Washington.-__...---|----------|---------- () (4) 2, 100 1, 750 67, 190 41, 641 

West Virginia.......| 307,909} 468, 884|.-..._--.-|----------|----------|----=--z:; (*) (1) 

Wisconsin_..-..----- () (1) 5, 000 13, 750} = 113, 240 58, 757 44, 095 27, 384 , 

Wyoming..._..----.|----------|----------|----22-2=2|---222- 275 |---a32-297}--- a2 anal 77 aea eg) aae BOF 

Undistributed !_._._- 428, 316} 298, 019 56, 786 159, 593 460, 240| 200,869) 251, 224 336, 525 - 

Total_.....----| 2, 445, 454] 2,439,135) 158, 269 382,600] 869,699} 374, 498] 1, 488, 814 2, 027, 982 

a 

1 Figures that may not be shown separately are combined as “‘Undistributed.” 

3 Includes 87,684 tons of ballast sand valued at $7,321, produced by railroads for their own use 

4 Includes 197,379 tons of sand valued at $34,213, used by railroads for fills and similar purposes.
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Sand and gravel sold or used by commercial and Government-and-contractor producers in the United States in 1948, by States and uses—Continued 
TT 

eee 

Gravel 
A 

Building Paving 
IT I A 

. State C ‘al Government-and- Commercial Government-and- ommercia contractor 0 TC1a, contractor 

Short Short Short Short tons Value tons Value tons Value tons Value 

Alabama____._......} 812, 168 $684, 630 36, 974 $6,199) 778,784} $664, 529 491,647; $48, 296 Alaska. ___- 2222222 2|o oe} (2) (4) (*) (1) (1) (2) Arizona__.......--..] 245,684; 271,692], | (1) (1) 526,980! 305, 513 Arkansas__._._......| 517,088} 565, 225 (?) (4) 545,605} 372, 715 (1) (1) California__.._.._.__| 8, 820, 266 8, 153, 354 65, 098 12, 136) 5, 619,979) 5, 413, 159] 3, 779, 820 3, 842, 570 Colorado_._____.____ 465, 229 535, 102] 1, 534, 584; 251,912 157, 339] 170, 814] 2, 220, 689} 1, 262, 111 Connecticut__...___. 501, 545 476, 660)_._-.-.-__._]___. | 243, 964 163, 057 58, 200 21, 500 Delaware___....-.-.-|-  () (4) ~---------[-- 2-2-8 (4) ¢3) w--------- [eee eee Florida..-_.__..____ 541,506; 915, 749)____--_____}___ 22, 000 17, 300]-_--_----_}_- Georgia. __......-.-_|_.________]._.. 20 55 16, 728 19, 771}... |e Hawaii_------..-2222}2_. ef (1) (?) -------~--}-----~--- [eee _]e . Idaho___ 212,034} 217, 688 4,185 1,488) 817,042} 819, 138] 1, 885, 947 1, 020, 662 Tlinois__..-..-__._._] 3, 096, 609 2, 326, 240 64, 959 24,611) 3, 793, 847| 2, 547, 188 817, 543 526, 562 Indiana. .__.._...-_.] 1, 340, 241 1, 249, 758 34, 050 5, 750! 3, 268, 144! 2,370,160} 381, 664 152, 904 Towa_____--.-.-____- 726, 526} = 831, 584)___-._____]__.._-. 1, 579, 886 781, 159} 3, 873, 773 752, 219 Kansas____--.-.-__ 184, 905 174, 395 4, 568 943] 1,020,180} 648, 853 723,717! 210, 160 Kentucky. ___..-___- 365, 656] 428, 876 25, 043 23,100) 320,664} 376, 637 339,012| 225, 458 Louisiana___...._...] 1, 286, 003 1, 531, 030}-.--..----|----._____] 1, 642, 545 2, 350, 600 6) (1) Maine______-_-_..____ 135, 046) 101, 168 () () 137, 388 80, 171 (4) (4) Maryland___________ 787, 787| 1,082, 470}__-____.__]__.._ 1, 491, 645} 2,016,654] 548, 884 50, 951 Massachusetts._._.__| 1, 393, 740 1, 481, 656) _____._.___-}_________. 959, 634) 725,398) 265, 900 42, 630 Michigan._.._.______| 2, 938, 832] 2, 415, 932 314, 641 58, 168} 5, 633, 860] 3, 867, 005 4, 498, 058] 2, 415, 612 Minnesota__________ 939, 585} 1, 138, 060 90, 312 7, 806} 1, 329, 531 880, 283) 7, 332, 223 752, 341 ; Mississippi_____..___ 578, 585, 443,167} 127, 825 98, 462; 768,633; 398, 770 326, 514) 123, 245 Missouri___.___.___. 727, 581 658, 018 270 200; 959,420} 617, 701 571, 874| 286, 051 Montana_____._______ 172, 582 187, 438 27, 668 40, 980 (2) (1) 4, 654, 944! 1, 306, 806 Nebraska__...______. 987,355! 680, 274 14, 606 2,355) 2, 568, 073] 1, 617, 449 422, 968 199, 951 Nevada_____________ (1) (1) 450, 632; 520, 407 5, 300 11, 339) 1,159, 485} 427, 485 New Hampshire____. 124,627; 168, 442)._.....-__]..-- 103, 596 122, 833] 1, 733, 682| 202,916 New Jersey__._______ 794, 717 814, 360}... __]__-_ 8. 269, 672 227, 363 (1) (1) - New Mexico_______. 204, 101 184, 876]___._- 22 _}-- 8 (1) (4) (1) ()} New York__.__.___._| 2, 826, 616! 3, 041, 691 25, 586 3, 429) 2, 425, 193] 2, 127, 645 1, 329, 280 222, 243 North Carolina... ___ 413, 354 642, 416 28, 050 28, 050 822, 890 984, 685 405, 722 41), 761 North Dakota______. 125, 101 190, 615 64, 338 24, 632 408, 587 252, 258) 3, 840, 960 853, 574 . Ohio___.___-__..____] 2, 384, 240] 2, 160, 575 50, 753 4, 238] 3, 886, 967} 3, 270, 680 294, 772 139, 153 Oklahoma._.___._____ 110, 128 85, 758 31, 534 34, 140 1) (‘) 575, 837 75, 294 . Oregon__._____..____] 1, 183, 712} 1, 321, 170 (1) (?) 2, 461, 308] 2, 428, 620] 2, 460, 209] 4, 146, 227 Pennsylvania. ______|{ 3, 049, 786 3, 415, 953 145, 1389 31, 369] 1, 446, 999) 1, 528, 452 338, 346 41, 125 Puerto Rico._--_____|-_--___..}---2-- |e | ----------}------ 22d Rhode Island________ 93, 734 108, 595)... _}- 2 ee - 42, 006 44,125}  129,347/ 232, 636 South Carolina______|__..______J-...--.___|__._...-._|_........ ---0-~----fo-- ~~ eee} eee South Dakota_______ 36, 245 33, 713 226, 756 74, 430 322, 755 197, 800] 3, 214, 515) 1, 948, 448 Tennessee. _.___..___ 827, 243 994, 447 50, 828 75, 300 659, 809 595, 351 383, 743 88, 247 Texas__..-.--.-.-._.| 3, 210, 656] 3, 722, 125 83, 066 33, 293) 3, 535, 064] 3, 491, 618) 1, 257,954; 264, 444 Utah... 312, 584 224, 135 37, 842 35, 566 273, 775 197, 481] 1, 149, 015 577, 723 Vermont___________. 6, 750 2, 000 789 131 99, 834 87, 103 502, 161 476, 481 Virginia. ____..____.- 611, 992 751, 860}... _{_--- 8. 1, 382, 932] 1, 688, 711 384, 640 169, 717 Washington_________] 2, 184, 366) 1, 694, 036 432, 788 521, 108) 1, 306, 231} 1, 161, 003 2, 799, 407; 1, 639, 139 West Virginia_______ 568, 743) 681, 791)_.--______|_._______- 662,676) 717, 703 117, 134 159, 564 Wisconsin. _._...._._| 1,664, 991 1, 278, 404; 500,694} 321, 073) 3, 032, 742) 1, 967,818) 7, 445, 072| 4, 188, 123 Wyoming____.______ 119, 913 166, 740 76, 966 77, 229 150, 173 129, 374| 1, 045, 678 622, 040 Undistributed 1_____ 49, 267 81, 500 936, 000} 1, 086, 000} 1, 807, 903 1, 488, 584} 7, 124,000) 3, 078, 000 

Total_.____-__.|48, 679, 419/48, 315, 368 5, 487, 000} 3, 405, 000/58, 775, 303 49, 639, 057/71, 411, 000/33, 510, 000 
a
 

1 Figures that may not be shown separately are combined as “Undistributed.’’
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Sand and gravel sold or used by commercial and Government-and-contractor . 
producers in the United States in 1948, by States and uses—Continued . 

. Gravel—Continued Sand and gravel 

State Railroad ballast 5 Other 6 Total commercial Total Government: | 

Short Short Short Short 
tons Value tons Value tons Value tons Value 

Alabama.._--..__- (1) (1) _---------]----------| 2, 877, 542| $2,325,788} 741,927} $80, 113 
Alaska... __|----- ee |---| ee |e eee (1) (1) (1) (1) 

- Arizona___.--._--- (1) (1) (1) (1) 1, 483, 112} 1,491,050] 530,657] 308, 308 
Arkansas....-.....| 355,249! $200, 620 i, 401 $4, 303] 2,545,104] 2,078,784; (2) (1) 
California_._......| 184,757] 80,719] 152,511 60, 713| 29, 373, 630] 26, 173,151] 4, 412, 890] 4, 419, 814 
Colorado. ________- 58, 841 35,204 (1) (1) 1, 072, 040] 1, 096, 179} 3, 834, 259] 1, 561, 431 
Connecticut_-_--_- (1) (1) (1) (1) 1, 806, 654} 1,414,022] 770,1941 73, 508 
Delaware__.._____.]..--.------|-------_--].---------|---------- (1) (2) ween eee eee eee ene 
Florida...._.---.--| 321,280] 309, 792|.____.___.]...__..--..] 2,175, 781| 2,407,325] 136,350] 25, 250 
Georgia......_.__..|--..------|----------|.-.-------|.--------- 949,394] 709,896] 36, 335 9, 875 
Hawaii__...-._____|----------|-------___]---.------ | ----e- Jee eee (1) 63) 
Idaho_..._..-----.| 302,478} 66, 890|_____._._.|-.-_____-_] 1, 527, 883] 1, 312, 766] 2, 143, 150| 1, 230, 458 
Ilinois....-_--..-.] 1,432,940) 814,904) 22,811 11, 018] 16, 494, 141] 14,529,710] 906,289] 572 205 
Indiana.......__-.| 618, 533} 413,320} 52,014] 38, 433] 8, 999,360} 6,919,249) 439,998] 172,673 
Iowa_.__..-.____-- 74,922}  62,045/ 11,103) 25,504} 4,125,280] 2,967,974] 3,914 312] 761, 514 
Kansas_...._._._-.| 295,125} 101,148 903 1,138] 4, 271,837| 2,520,567| 811,246] 228 198 
Kentucky. _______- (1) (1) w--------|----..----| 1, 702; 938) 1, 820,222] 364, 055 248, 558 
Louisiana_..-.....| 125,493] 75, 341 6, 974 4,783| 4,319,420} 5,204,046) (1) (1) 
Maine.........__..| 109,729] 51,797 3,310 1,791} 496,355} 286,765) (1) (1) 
Maryland___._____].---__--__|-_--_____- (1) Q@) 5, 098, 975} 6,089,500} 734, 584 68, 541 
Massachusetts_.._- 13, 007 963| 16,718 7,248] 5,135,938} 4,335, 261| 364,412) 82, 871 
Michigan.______.--| 624, 427| 391,353] 28,048] 23, 809] 15, 774, 649] 11, 573, 581] 4,896, 429] 2, 498 131 
Minnesota._-._____| 1,498,747} 482,137] 213,336] 45,957] 6, 224,098) 4,012, 451| 7,498 443] 806, 532 
Mississippi.....__.} 184,132] 50,141 10, 000 5, 925| 2, 273, 236} 1,277,438! 606,020] 242, 492 
Missouri-_-.._....| 213,731] 188,613 4,500 4,037| 4,290, 504} 3,895,490} 596,107/ 302, 432 
Montana.____.._--|_ 923,803] 665,232} 488,066] 348,315) 2,410,670] 1,847, 957| 4,973, 203] 1, 409, 000 
Nebraska.-..---_-_|_--.------].-.----- 1, 107 2,450} 4, 253,496] 2,721,701] 472,034] 211, 555 
Nevada.......--_.| 157,119] 113, 646|__---__.__]-----___-- 443,882} 855, 547) 1,805, 003| 1, 162, 604 
New Hampshire_._|.-.....-__].__---.__.]._..------]---------- 394,452] 403, 025} 2, 087, 206] 248, 017 
New Jersey_.-_____ (1) (1) 81,416] 164,108] 6,325,445] 7,489,662} (1) (1) 
New Mexico.._..-- 93, 211 57, 103|_.---...__]----__---- 717, 088 573, 385 (1) (1) 
New York........| (2) (1) 142,117| 131,878] 14, 834, 538] 13,132,546! 1,534,765| 249, 824 
North Carolina.._.|  () (1) Jill. .__|ee-----_..| 2, 379, 358} 2, 350, 351| 2, 458, 079] 1, 172, 052 
North Dakota_._..| 370,763} 158,737; 190,258} 28,091} 1,329, 081 826, 085 3,915,914 886, 742 
Ohio.._.____-_____] 1,191,866] 778,761] 279,823] 485, 155| 15, 129, 290] 14,965,657} 379,525) 184,191 
Oklahoma._________|.._._.----|--..-_----]-----_-.._|..------_.] 1, 355, 141 976,069] 649,371] 111, 934 
Oregon...._....--.| 355,634)  295,720| 18,593 9,089] 5, 262,933] 5, 389, 893] 3,121, 822] 5, 238, 996 
Pennsylvania.._.__ 90,083} 50,000! 34,612} 61,333] 11, 939, 061] 15,231,526] 483,485] 72, 494 
Puerto Rico__.___.|_--._-_.__|.-.._-__-_|---._-._-__|_.-------_]---_------_}.----__---- (1) (1) 
Rhode Island______|___.__._--|_---._____|-_-_-__-__|-.--.-_--- 428,690} 390,868] 204,746] 388, 122 , 
South Carolina___. 1, 137 1, 794|....-.----|---------- 370, 331 178, 320| 32,9541 20, 119 
South Dakota.._..}| 138,858] 49,508} 29,448! 13,807] 842,883] 530, 445| 3, 844, 172] 2, 707, 983 
Tennessee__..____. 70, 751 54, 590 2 544 2, 678| 3,382,231] 3,984,181} 434,571] 163, 547 
Texas...._..-.--_.| 1,883, 703] 1, 234,071] 114,913] 126,187] 13, 560, 001| 12, 383, 756] 1,577,847] 426, 817 
Utah._____...____. (1) (1) (1) (1) 1, 060, 708} 727, 204] 1,217,476] 641, 358 
Vermont._...__-..|...-...-..|_-.....-.-|----_.----|---------- 212, 784| 138,922} 518,903] 480, 147 
Virginia_.._..____- 10,031} 25, 078|__.._....._|_.--_-----| 3, 600, 771] 3,613,624) 497,845] 224, 221 
Washington_..____| 768,701] 359,655] 147,672/ 50, 242| 5,898,698] 4,421,414) 3,368, 527! 2, 235, 715 
West Virginia. ._.. (1) (1) 21,638| 25,160] 3, 857,130] 6,147,334] 117,134] 159, 564 
Wisconsin.._._.-__| 825,967| 292.761] 101,581} 81,225] 9,393,079] 6, 592, 405] 9, 220, 009] 4, 777, 684 
Wyoming.._._____| 442,245! 310,640! = (1) (1) 811,449]  _735,761| 1,210,399] 772,145 
Undistributed 1_...| 296,459] 166,000) 41, 031 61,087} 292,452/ 261, 879] 7, 900, 000} 3, 582, 000 

Total_..__-__|14, 038, 722] 7, 888, 283] 2, 218, 448] 1, 825, 464/233, 503, 522/211, 319, 732/85, 763, 000/41, 178, 000 

! Figures that may not be shown separately are combined as ‘‘ Undistributed.” 
5 Includes 5,126,293 tons of ballast gravel valued at $1,823,741, produced by railroads for their own use. 
6 Includes 1,145,673 tons of gravel valued at $478,907, used by railroads for fills and similar purposes. 

Government-and-Contractor Production.—As shown in the accom- 
panying chart and tables, the output of sand and gravel from non- 
commercial or Government-and-contractor operations in 1948 com- 
prised 27 percent of the total tonnage, compared with 26 percent in 
1947. The value of this tonnage in 1948 represented 16 percent of 

883326—_50———-70



1098 MINERALS YEARBOOK, 1948 

the total for the industry. The increase in quantity is mainly ac- - 
counted for by sand and gravel utilized in paving construction, and 
gravel also showed a sizable gain for building purposes. © — 

| States reported 53 percent of the total Government-and-contractor — 
output in 1948, counties 38, municipalities 2, and Federal agencies 7. 
In 1948, contractors furnished 50 percent of the Government-and- 
contractor tonnage compared with 49 percent in 1947. The average | 
value increased 2 cents per ton in 1948. 
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FIGURE 2.—Sand and gravel sold or used in the United States by commercial and Government-and- 
contractor producers, 1932-48 

Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1944-48, by uses 
Ss 

enn creas 

Gravel Sand ave Total Government- 
nnn nn! §6acN d-contractor 

Year Building Paving Building Paving sand and gravel 

Short Value Short Value Short Value Short Value Short Value 
tons |(dollars)}| tons {| (dollars)} tons | (dollars)| tons (dollars) tons (dollars) 

1944__| 856,000) 474, 000/4, 592, 000)1, 431, 000|2, 663, 000/1, 626, 000/36, 039, 000/12, 837, 000/44, 150, 000/16, 368, 000 
1945__/1, 018, 000) 428, 000/5, 631, 000}1, 998, 000/2, 145, 000/1, 225, 000/34, 592, 000/14, 764, 000 43, 386, 000/18, 415, 000 
1946._) 894,000} 313, 000/4, 752, 000|1, 629, 000/2, 752, 000/1, 416, 000/53, 641, 000/19, 932, 000/62, 039, 000/23, 290, 000 
1947__|1, 551, 000} 717, 000/6, 049, 000}2, 316, 000}2, 208, 000/1, 541, 000/65, 289, 000/29, 923, 000175, 097, 000/34, 497, 000 
1948. _}1, 529, 000} 811, 000}7, 336, 000/3, 452, 00015, 487, 000/3, 405, 000/71, 411, 000/33, 510, 000/85, 763, 000/41, 178, 000
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Sand and gravel sold or used by Government-and-contractor producers in the 
United States, 1945-48, by type of producer 

gee PS 

| 1945 1946 1947 1948 

Aver- Aver- Aver- Aver-. 
Type of producer age age | | age age 

Short tons | value | Short tons | value | Short tons | value | Short tons | value 
per |. per per per . 
ton ton ton ton 

Construction and main- . 
tenance crews........-| 29,353, 000 | $0.31 | 37,614,000 | $0.32 | 38, 662,000 | $0.35 | 42,531,000 | $0. 34 

Contractors... .........| 14,033,000 | . 67 | 24,425,000 | .46 | 36,435,000 | .58 | 43,232,000 | 62 
Total....---..-----| 43,386,000 | . 42 | 62,039,000 | .38 | 75,097,000 | .46 | 85,763,000 | —. 48 

States...........--..----| 15,944,000 | .44 | 30,812,000 | .40 | 37,017,000 | .49 | 45,166,000 | —. 55 
Counties. ._...._..-..--.| 19,126,000 | .28 | 26,005,000 | 31 | 26,958,000] .34 | 32,260,000 | .32 
Municipalities..._-.----| 1,155,000 | :30| 1,402,000| :41| 1,573,000] .46] 1,881,000| .41 
Federal agencies..-..--.| 7,161,000 | :78| 3,820,000} .63] 9,549,000] .70} 6,456,000} .83 

Total......--------| 43, 386,000 | . 42 | 62,039,000 | .38 | 75,097,000 | .46 | 85,763,000]  .48 
a 

DEGREE OF PREPARATION 

The bulk of the sand and gravel shipped by commercial plants is | 
prepared material, whereas most of the output of Government-and- 
contractor operations is unprepared material. The accompanying 
table shows this relationship in the past 2 years. Prepared sand and 
gravel (commercial and Government-and-contractor) represented 73 

. percent of the total production in 1948 compared to 72 percent in 1947. 
This slight gain resulted from the increase in preparation of material 
by Government-and-contractor operations during 1948. 

Sand and gravel (prepared or unprepared) sold or used by producers in the 
United States, 1947-48, by commercial and Government-and-contractor 
operations | 
a 

| 1947 | 148 , 
I aa 

Quantity Average Quantity Average 
————__________—____—| value per |————-_- Value per 

Short tons | Percent | 2 Short tons | Percent | ‘0 

Commercial operations: . 
Prepared__........-----------| 192, 619, 538 g1 | $0.89 | 212,072, 878 91 $0. 95 
Unprepared.._.-....-..--.--.| 19, 942, 879 9 “51 | | 21, 430, 644 9 50 

Total__...--...-...-._------} 212, 562, 417 100 .86 | 233, 503, 522 100 . 90 

Government-and-contractor oper- : 
ations: 

Prepared.......-..-----------| 14, 689, 000 20 .89 | 20, 514, 000 24 1.02 
Unprepared..._-...----------| 60, 408, 000 80 .36 | 65, 249, 000 76 31 

Total.......----------------| 75, 097, 000 100 .46 | 85,763, 000 100 48 
Grand total........--..-----| 287, 659,000 |... .75 | 319,266,000 |_....----- .79 

re a 

SIZE OF PLANTS | 
The average plant output of commercial operators, excepting 

railroad plants, approximated 96,000 short tons in 1948 compared 
with 92,000 tons in the previous year. Plants producing 100,000 to 
200,000 tons in 1948 accounted for 20 percent of the total output, . 
the largest quantity produced by any one group. Plants producing
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more than 500,000 tons annually increased from 58 to 63 and supplied 
25 percent of the production. The less-than-25,000-ton group showed 
the greatest expansion in number of plants—from 869 to 916. Details 
of output, by size groups, are shown in the accompanying table. 

Comparison of number and production of commercial sand and gravel plants in 
the United States, 1947-48, by size groups ! 

aT Sr a a cc eS STEPS 

| 1947 1948 

. "Size group, in short tons Plants 2 Production Plants 2 Production | 

| . Num- | Percent Pereent| Num- Percent Percent 
oo ber | of total Short tons oftotal] ber {of total Short tons of total 

Less than 25,000....--------.| 869 | 389] 8,366,000 4.1 916 | 38.6} 8,975, 000 4.0 
25,000 to less than 50,000._...}| 388] 17.4 | 14,098,000 6.8 395 | 16.7 | 14, 486, 000 6. 4 

oO 50,000 to less than 100,000.--.| 404] 18.1 | 28,729,000} 14.0 429 | 18.1 | 30,277,000 13.3 
100,000 to less than 200,000.--| 298 | 13.3 | 41,655,000] 20.2 324. | 13.7 | 45,203,000} © 19.9 
200,000 to less than 300,000. -_ 136 6.1 | 33,165,000 | 16.1 148 6.3 | 36, 078, 000 15.9 
300,000 to less than 400,000: -. 56 2.5 | 19, 395, 000 9.4 60 2.5 | 20, 505, 000 9.0 
400,000 to less than 500,000. - 27 1.2 | 12, 065, 000 5.9 36 1.5 | 15, 909, 000 7.0 
500,000 to less than 600,000- -- 25 1.1 | 13, 614, 000 6.6 | 20 .8 | 10, 871, 000 4,8 
600,000 to less than 700,000. - - 3 .1 | 1,934, 000 9 11 .5 | 7,076, 000 3.1 
700,000 to less than 800,000. _- 7 .3 | 5,139, 000 2.5 3 .1 | 2,202, 000 1.0 

"800,000 to less than 900,000- _. 3 .1 | 2,517, 000 1.2 8 -3 | 6,782, 000 3.0 
900,000 to less than 1,000,000__ 5 .2 | 4,690, 000 2.3 4 .2| 3,826, 000 1.7 
1,000,000 and over_._.__.__-_- 15 .7 | 20, 547, 000 10. 0 17 .7 | 24, 756, 000 10.9 

. Total_..........-..--..| 2,286 | 100.0 {205,914,000 | 100.0 2,371 | 100.0 |226,946,000} 100.0 
ee Pe i pS tS Se vr eet Pe —eveessnbseeennmeneverneesverpes annanenesenyemtn, 

1 Excludes operations by or for States, counties, municipalities, and Federal Government agencies as 
follows—1947: 759 with an output of 75,097,000 tons of sand and gravel; 1948: 774 operations, 85,763,000 tons. 
Excludes operations by or for railroads as follows—1947: 163 with an ouput of 6,648,000 tons of sand and 
gravel; 1948: 147 operations, 6,557,000 tons. 

i 2 Includes a few companies operating more than 1 plant but not submitting separate returns for individual 
plants. : 

; METHOD OF TRANSPORTATION . 

Truck transportation in 1948 moved 56 percent of shipments from 
commercial plants. Railroads carried most of the remainder, but 
their portion of the total decreased from 38 percent in 1947 to 35 in 
1948. The amount shipped by waterway, a method important in a 
few areas, decreased 1 percent in 1948. As shown in the accompanying 
table, the percentage of total shipments (including Government-and- 
contractor material as well as the output of commercial plants) moved 
by truck is greater than indicated in the above figures. In 1948 truck 
movements comprised 68 percent of the grand total. 

Sand and gravel sold or used by commercial producers in the United States, 
1947-48, by methods of transportation ! 

a 

1947 1948 

Method of transportation Percent Percent 

Short tons | of total Short tons | of total 
reported reported 

Truck_.......------------------------------------------| 107, 380, 870 53.1 | 125, 468, 383 56.2 
Rail..........------------------------------------------| 75, 941, 543 37.5 | 78, 888, 488 35.4 
Waterway. __-_----------------------------------_ 8 e 19, 003, 120 9.4 18, 838, 840 8.4 

Total reported __.-.-_-----------------------.--_-| 202,325, 533 100.0 | 223, 195, 711 100.0 
Percent of total commercial production covered_..____.|__.__________- 95.2 |_-_--_-___ Le 95. 6 
ee 

1 For practical purposes, the entire output of Government-and-contractor operations commonly is moved 
. by truck. Including Government-and-contractor production, sand and gravel moved approximately as 

follows—1947: truck 66 percent, rail 27 percent, and waterway 7 percent; 1948: truck 68 percent, rail 26 percent, 
and waterway 6 percent.
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CONSUMPTION TRENDS | 

Sand and Gravel for Construction.—The demand for sand and gravel 
by the construction industry in 1948, as measured by shipments from 
commercial plants, increased sharply over 1947. Building sand 
reached a total of 59,357,062 short tons, a figure 13 percent above 
that reported for 1947. Paving sand likewise showed a strong in- | 
crease over the preceding year’s figure, as did gravel for building and 
paving. The heavy building program, both public and private, and 
paving projects accounted for the substantial increase in sand and 
gravel consumption. | 
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FIGURE 3.—Value of sand and gravel production compared with total construction (contract awards, 
value) and concrete pavements (contract awards, square yards) in the United States, 1933-48. Data on 
construction and pavements from the Bureau of Foreign and Domestic Commerce. 

Industrial Sands.—The output of industrial sands in 1948 suffered 
declines ranging from 0.5 percent for molding sand to 25 percent for 
filter sand. ‘The percentage decreases for glass, fire or furnace, and 
engine sands were 15, 14, and 9, respectively. However, the output 
for grinding and polishing uses increased 2 percent. ‘The volume out- 
put of these sands depends largely on industrial production; conse- 
quently, their output is governed by industry trends.
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| FIGURE 4.—Production of industrial sands in the United States, 1916-48. 

Employment and Productivity—In 1948 the total number of men 
| employed in the commercial sand and gravel industry averaged more 

than 25,000, or about the same as in 1947. As the following table 
7 indicates, the average number of days worked (246) was the same 

as in the preceding year, and the average production per man per 
shift increased from 34.4 to 37.2 short tons. The accompanying 
table, showing a break-down of employment and production, by 
regions, of all commercial plants (except those operated by railroads) 
indicates that the California-Nevada region, as in 1947, employed the 
greatest number of men. The highest production per man per hour 
and shift was reported from the Michigan-Wisconsin region.
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Employment in the commercial sand and gravel industry and average output 
per.man in the United States, 1944-48, by regions ! 

me 

Employment | Production (short tons) 

. Per- Time employed 
| ee Average cent 

per man com- 
Aver- Man-hours mer- 
age . Commer- j_.. OC num- | Aver cial cial 

age indus- ber | num-| Total | Aver- sand and tr 
of |"ber | man- | age gravel repre: 

men | of shifts per Total Per | Per sent ed 
da: man shift | hour 

ys per 
day 

1944 ______________-____--.___|17, 777 | 228 |4,055,192 | 9.0 |36, 584, 540 /120, 968,395 | 29.8; 3.3 80. 3 
1945... ---__--_.----_..__}16, 528 | 233 |8, 857, 671 8.7 |33, 745, 368 |116, 632,047 | 30.2; 3.5 76. 7: 
1946__.._._.--__-_._...._-...]18, 400 | 240 [4,408,376 | 8.8 |89, 001, 584 |159, 203,204 | 36.1 4.1 82.9 ‘ 

1947 

Maine, N. H., Vt., R. I, 
Mass., and Conn_ waneeue- 765 197 150,517 | 8.6 | 1,289,749 | 6,198,548 | 41.2] 48 80. 2 

N, Y___..----.--------..---{ 1,079 | 227 | 245,043 8.4 | 2,066,772 | 9,482,905 | 38.7} 4.6 76. 4 
Pa., N. J., and Del...._.._-} 2,318 276 640, 643 8.5 | 5,450,121 | 16, 247, 643 25.4 | 3.0 97.6 
W. Va., Va., Md.,and D. C_| 1,574 | 279 | 489,776 | 9.0 3,945,140 | 10,061,790 | 22.9! 2.6 88. 7 
§. C., Ga., Ala., Fla., and 

. Miss_.____-.-..-----------| 1,068 | 275 | 293,945 | 9.1 ) 2,661,071 | 7,736,670 | 26.3 | 2.9 92.1 
N. C., Ky., and Tenn... _- 919 258 236, 918 9.5 | 2, 243, 670 5, 742, 810 24.2] 2.6 79.0 
Ark., La., and Tex._....-...} 1,790 | 268 | 479, 581 9.3 | 4,462,114 | 14,122,938 | 29.4} 3.2 76. 8 . 
Ohio. _._-____...--------_-_--| 1,665 | 257 | 428, 483 8.4 | 3, 588,959 | 14, 137, 502 33.0 | 3.9 95. 2 
Ti. and Ind___._...-..-._..] 2,089 | 251 512, 553 8.6 | 4,416, 505 | 22, 156, 695 43.2 | 5.0 90. 6 
Mich. and Wis__._.-.--_-.-| 1,856 | 200] 371,863 | 9.0 | 3,346,382 | 18,476,607 | 49.7] 5.5 88.8 
N. Dak., S. Dak., and Minn. 539 166 89,326} 9.1 812, 288 4, 652, 126 52.1 5.7 60. 1 
Nebr. and Iowa____-._-.-_-- 409 | 209 85,296 | 9.2 787, 989 3, 585, 440 42.0} 4.6 50. 
Kans., Mo., and Okla. _-__- 940 | 251 235,643 | 8.8 | 2,062,929 | 8,301, 281 35.2 | 4.0 88.1 
Wyo., Colo., N. Mex., 

Utah, and Ariz__..._._-_- 585 | 204 119,593 | 8.3 997, 805 3, 893, 002 32.6 | 3.9 78. 2 
Calif. and Nev...........-..] 2, 451 259 | 635,112 |} 8.1 | 5,163, 405 | 25, 384, 143 40.0 | 4.9 88. 0 
Mont., Wash., Oreg., and 

Idaho. __..-...----------.| 1,247 | 204 | 258,872 | 8.2 | 2,081, 281 9, 484, 422 37.4 | 4.64) 77.9 

Total........--.-.-.._}21, 244 | 246 |5, 218,164 | 8.7 [45,376,180 |179, 664, 522 34.4] 4.0 84.5 

1948 

Maine, N. H., Vt., R. L., 
Mass., and Conn___......| 819 | 212] 173,454] 8.6 | 1,492,570 | 7,766,192 | 44.8) 5.2 91.6 

N. Y__---------------------] 1,109 | 235 260,717 | 8.4 | 2,189,002 | 11, 044, 255 42.4, 6.0 74, 4 
Pa,, N.J., and Del______._.] 2,419 | 275 | 664,715 | 8.4 | 5,609, 262 | 17,770,242 | 26.7; 3.2 95.8 
W. Va., Va., Md.,and D. C_| 1,747 | 270 | 471,289 |} 9.0 | 4,242,050 | 10,854,258 | 23.0 | 2.6 86. 4 
S. C., Ga., Ala., Fla., and . 
Miss__..-..---.-.--------- 969 | 268 | 260,022 | 9.1 | 2,360,940 | 8, 128, 399 31.3} 3.4 94.0 

N. C., Ky., and Tenn. -_.__- 921 264 | 248,356 | 9.1 | 2,209,890 | 6,487,476 | 26.5 | 2.9 86. 2 
Ark., La., and Tex._._..-...} 1, 591 310 | 492,655 | 8.0 | 3, 934, 280 | 14, 271, 231 29.0 | 3.6 69.9 
Ohio__.._..-.....----_-.__-.] 1,618 | 259 | 419,286 | 8.4 ] 3,512,113 | 14,526,897 | 34.7) 4.1 96.0 
Ill. and Ind. ___--_--_-__.__} 2,104 | 244} 512,484 | 8.5] 4,354,167 | 22,799,985 | 44.5] 5.2 89. 4 
Mich. and Wis.._..-._.....-| 2,038 | 206 | 419,649 | 9.0 | 3, 760,527 | 22, 666, 492 54.0} 6.0 90. 1 
N. Dak., 8S. Dak., and Minn. 763 176 134, 635 | 9.2 | 1, 289,288 | 5, 239, 577 38.9 4.2 62. 4 
Nebr. and Iowa__.....-..._- 659 195 128,296 | 9.4 | 1,201,903 | 6,874,071 538.6 | 5.7 82.0 
Kans., Mo., and Okla... __- 951 235 | 223,873 | 8.6 | 1,920,846 | 9, 143, 233 40.8 | 4.8 92. 2 
Wyo., Colo., N. Mex., 

Utah, and Ariz._.........| 453 | 208 94,103 } 8.4 787,080 | 4,539,368 | 48.2] 5.8 88. 2 
Calif. and Nev_.........--_.| 2,516 | 252 | 635,143 | 8.2 | 5,203,952 | 26,950,548 } 42.4} 5.2 90. 4 
Mont., Wash., Oreg., and 

Idaho._____.__.....-.--._._] 1,218 | 210 | 255,540 | 8.2 | 2,085,525 | 11,694,539 | 45.8 | 5.6 77.4 

Total__....-...._.-...]21.895 | 246 15,389,167 | 8.6 |46, 103, 345 |200, 706,763 | 37.2 | 4.4 86.0 

a 

1 Excludes plants operated by or directly for States, counties, municipalities, and Federal Government 
agencies.
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| PRICES . 

The average value for all shipments of sand and gravel in 1948 
increased 5 percent over the previous year’s figure. For commercial 
plants the average value increased 5 percent compared with 12 per- 
cent in 1947, thus reflecting the rise in labor and other production 
costs. The change for Government-and-contractor operations 
amounted to a 4-percent increase over 1947. Higher prices were the 
rule rather than the exception. Increases of 3 and 6 cents per ton 
were recorded for building and paving sand, increases for other types 
ranged from 12 cents for molding sand to 69 cents per ton for filter 
sand. Sand for railroad ballast decreased 2 cents per ton compared 
with 1947, whereas gravel for building and paving showed increases 
of 7 cents and 1 cent per ton, respectively. With the exception of 
gravel for building, the unit values of Government-and-contractor 
output also increased in 1948. 

FOREIGN TRADE ! 

Imports of sand and gravel in 1948 amounted to 441,456 short 
: tons, 9 percent in quantity and 14 percent in value lower than in 

1947. Belgium-Luxembourg supplied virtually all of the glass sand, | 
while Canada furnished 328,224 short tons of “other sand” with 
Belgium-Luxembourg, Iceland, United Kingdom, France, Turkey, 
Australia, and Egypt supplying the balance. The gravel imported 
amounted to 89,174 short tons and came from Canada and the 
United Kingdom. 

Sand and gravel imported for consumption in the United States, by classes, 1989-48 

[U.S. Department of Commerce] 

Sand 

| | SENET SR Gravel Total 
Year Glass sand ! | Other sand 2 

Short Short Short Short tons Value tons Value tons Value tons Value 

1939. _-...-.--------- 23,690 | $33,604 | 192,106 | $79, 272 60, 147 $8,399 | 275,943 | $121, 275 
1940... --_--_----.- 4, 337 8,722 | 264,170 90,350 | 175, 558 25, 686 | 444, 065 124, 758 
1941.__._-__-_._--- 2]. 22 el]----------| 268, 389 | 105,088 | 164,175 26,132 | 427, 564 131, 220 
1942. _._-_--.--_-_----- (3) 5 | 408,825 |} 297,122; 146,116 60,389 | 554, 941 357, 516 
1943__....-_-.-.----- 18 363 | 296,262 | 206, 145 86, 924 63, 381 | 383, 204 269, 889 
1944___...-_-------.- 15 181 | 209,255 | 129, 632 67, 929 31,208 | 277,199 161, 021 
1945... ------------ (3) 148 | 200,280 | 126, 102 80, 861 43,976 | 281,141 170, 226 
1946._._-...--------- 5, 006 9, 102 262, 485 194, 830 83, 860 25, 847 | 351,351 229, 779 
1947. _....----------- 7, 804 12,532 | 297, 481 283, 884 | 177,244 | 100,665 | 482, 529 397, 081 
1948. ._-----.-------- 16, 914 24,1384 | 335,368 ] 287, 521 89, 174 30,411 | 441, 456 342, 066 

1 Classification reads: ‘Sand containing 95 percent or more silica and not more than 0.6 percent oxide 
of iron and suitable for manufacture of glass.” 

2 Classification reads: 1939-47: “Sand, n. s. p. f.”; 1948: “Sand, n. s. p. f., crude or manufactured.” 
3 Less than 1 ton. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines,f rom records of the 
U.S. Department of Commerce.
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TECHNOLOGY 

| The sink-float process is used extensively in the mineral separation 
| of metallic ores. The possibility of using this method in the sand 

and gravel industry for separating aggregate of different specific 
gravities and for the removal of such deleterious matter as clay-balls, 
coal, wood chips, etc., has been suggested. 

One method of solving the problem of blending different-size 
aggregates has been developed by a sand-and-gravel plant in the 
Northwest. A reclaiming belt serves 10 steel storage silos in such a 
manner as to blend the materials to meet almost any specification. 
Another plant in the Northwest features a blending system with belt 
conveyors, radial stock pilers, and other features to produce many — | 
sizes of ageregate.* | | 

Two aids for determining the moisture content of sand for use in 
connection with ready-mixed concrete have been developed. These 
charts, used in conjunction with the Chapman flask method will aid 
in producing uniform concrete. A method of freeing glass sands 
from ferruginous impurities by two-stage flotation is described in 
United States Patent 2,433,633. Two articles on foundry sands | 
have been recently released.’ The American Society for Testing . 
Materials has published a report dealing with the characteristics and 
uses of mineral aggregates. The use of sand and emulsified asphalt 
for airport runway bases has been discussed.°® | 

? Rock Products, vol. 51, No. 10, October 1948, pp. 100-103, 117-119. 
3 Rock Products, vol. 51, No. 11, November 1948, p. 68. 
4 Rock Products, vol. 51, No. 10, October 1948, pp. 88-94. 
5 Rock Products, vol. 51, No. 5, May 1948, pp. 140-141. 
6 British Abs., November 1948, p. 614. 
7C. A. Sanders, Foundry Sand Evaluated—N aturally Bonded vs. Synthetic Sands: Refractories Jour. _ London), No. 10, October 1948, pp. 369-376. . 
Chemical and Engineering News, vol. 26, No. 27, July 5, 1948, p. 2009. 
8 American Society for Testing Materials, Mineral Aggregates: Spec. Tech. Pub. 83, October 1948, pp. 240. ® American Road Builders Association, Airport Runway Base Construction with Emulsified Asphalt 

and Sand: Tech. Bull. 140, 1948, 6 pp.
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| GENERAL SUMMARY 

PLANTS recovering secondary metal from nonferrous scrap had a 
busy year in general in 1948. Secondary production of most 

: metals was not as large in 1948 as in 1947, but prices received for all 
but magnesium were higher. Demand for metal products did not fluctu- 

| ate as much as in 1947, and this was reflected in steadier operation of 
| plants consuming scrap. Activities of aluminum ingot makers, 

| contrary to the general trend, were severely restricted because of the 
: dwindling supply of military aircraft scrap, so plentiful immediately 
| after World War II. Demand for aluminum ingot by foundries was 

firm all year. Primary producers offered the ingot makers strong 
| competition for available plant scrap during the year. | 

Salient statistics of nonferrous secondary metals recovered in the United States, 
1947-48 

From new scrap From old scrap Total | 

Metal —_— | — > | 
Short tons Value Short tons Value Short tons | Value 

1947 
Aluminum......--.--...| 180,990 | $51,147,774 | 168,847 | $46,303,162 | 344,837 | $97, 450, 936 
Antimony..-.__-_------_- 3,794 | 2,538, 186 19,190 | 12,838, 110 22,984 | 15,376, 296 
Copper....------------.| 458,365 | 191,596,570 | 503,376 | 210,411,168 | 961, 741 | 402, 007, 738 
Lead.....-.--.--------.| 67,302 | 19,274,112 | 444,578 | 127,149,308} 511,970 | 146, 423, 420 
Magnesium_..____----___- 4907 | 2,011,870 4,506 | 1,884, 360 9,503 | 3, 896, 230 
Nickel__-.------..--__-_. 6, 734 5, 073, 395 "2,807 2, 114, 794 9, 541 7, 188, 189 
Tin..._-_---.--.---------| 11,055 | 17,232, 834 18,999 | 29, 615, 641 30,054 | 46,848, 175 
Zinc..-------.-----------.| 285,814. | 50, 464, 196 74,979 | 16,045,506 | 310,793 | 66, 509, 702 

Total.-.------...-|_--..-------] 339,388, 637 |__-__-..---.] 446, 362, 049 |..__-.__----] 785, 700, 686 
1948 EE 

Aluminum..._.--------..| 191,129 | 55, 427, 410 95,648 | 27,737,920 | 286,777 | 83, 165,330 
Antimony. -------------_- 3,594 | 2,635,840 17,998 | 13,199, 733 21,592 | 15,835, 573 
Copper_.-----------------| 467,324 | 202,818, 616 505, 464 | 219,371,376 972, 788 | 422, 189, 992 
Lead__.------------------- 67,338 24, 107, 004 432, 733 154, 918, 414 500, 071 | 179, 025, 418 
Magnesium. ..-..-------_- 3,376 1, 384, 160 4, 458 1, 827, 780 7,834 | 3,211,940 
Nickel__-_--------------—- 5,944 | 4,679, 117 2,906 | 2,287, 603 8,850 | 6,966, 720 
Tin___-_------------------ 10,034 | 19, 917, 490 20,090 | 39, 878, 650 30,124 | 59, 796, 140 
Zinc...-------------------| 250,449 | 66, 619, 434 74,190 | 19,734, 540 324, 639 | 86,353,974 

Total.-_.-----------|------------| 377, 589,071 |........-._| 478, 956,016 |------------] 856, 545, 087 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 
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Recovery of aluminum from scrap decreased 58,060 tons compared 
with 1947. Decreases in lead, magnesium, antimony, and nickel | 
from scrap, totaled 15,651 tons, and copper, zinc, and tin 
from scrap made an aggregate gain of 24,963 tons. All types of 
aluminum- and lead-base scrap were scarce throughout 1948. The : 
supplies of copper-base and zinc-base scrap were relatively more 
abundant than those of lead-base and aluminum-base, and consump- 
tion of both was a little greater than in 1947. Scrap prices reached 
their peaks in November and declined in December. There were 
numerous advances in the prices of the metals discussed in this chap- | 
ter and no reductions. | | | 

The value of metals recovered in 1948 from both old and new scrap | 
was $856,545,087 compared with $785,700,686 in 1947. The increase, | 
as in 1947, was attributable to higher unit values. The value of 
metals recovered from old scrap in 1948 increased for the sixth 
successive year, totaling $478,956,016 compared with $446,362,049 
in 1947. The new scrap recovery value increased a comparable 
amount and totaled $377,589 ,071. | | 

The figures for the values of secondary metals recovered are calcu- | 
lated on the basis of replacement of primary metals by secondary; 
that is, it is assumed that if the plants involved had not been able to 
use scrap in their operations they would have had to use primary 
metals worth the figures quoted above. The amounts are useful for 
year-to-year comparisons but do not represent actual receipts by the | 
secondary plants for their products. As a matter of fact, the unit 
prices of secondary metals usually are somewhat less than those of 
primary metals of the same purity and composition. Secondary — 
smelters operate through their ability to remelt scrap items of different 
composition in the proper proportions to form ingot of specified grade 
at such a price that foundries will buy it instead of producing their own | 
alloys from primary metals or scrap. | | | 

Secondary metals recovered as unalloyed metal, in alloys, and in chemical 
compounds in the United States, 1944-48, in short tons 

Metal 1944 1945 1946 1947 1948 

Aluminum. .__.--.------------------------|_ 325,645 | 298,387 | 278,073 | 344, 887 286, 777 
Antimony._.....---------.-.--.-----------| 15, 886 17, 148 19, 115 22, 984 21, 592 
Copper_—.-------- aaa] 950,942 | 1,006, 516 | $08,546 | 91, 741 972, 788 
Lead. ---.-.-----------2s.-aes-es-n----| 881,416 | "363,039 | 392,787 | 511, 970 500, O71 
Magnesium.-----....----------------------| 14, 185 9, 247 5,117 9, 503 7, 834 
Nickel..........---------------------------|__ 4,321 6, 483 8,248} 9, 541 8, 850 
Tin... -----.-------s----see-nes-----| 82589} ~=—-85,133 | 27, 671 30, 054 30, 124 
Zine...__-.------..-----------------.---| 345,469 | 360,444 | 300,682 | 310, 793 324, 639 

SCOPE OF REPORT 

Plants canvassed in nonferrous secondary metal surveys include all 
known consumers of purchased nonferrous scrap metals, as well as 
consumers of refined copper and brass ingot. The accompanying 
table classifies the plants canvassed by type of operation and kind of 
material consumed. Secondary smelters have been recorded in more 
than one column if they used more than one kind of material; other- 
wise, there is no duplication. The tabulation of the number of plants
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in some categories is subject to limitations. The large number of 
| foundries and the small size of many of them makes it impossible to 

obtain reports from all units. On the other hand, a few large corpora- 
tions operating more than one plant prefer to file consolidated reports, 
in which the number and location of plants are not given, with the 
result that only one plant is credited. These limitations, however, : 
do not affect seriously the validity of the data presented. 

Number and classification of plants consumingfnonferrous scrap metals,!refined 
copper, and copper-alloy ingots in 1948 
we 

Type of material used 

Kind of plant Lead and | an: ' 
. ead an : nonier- 

Aluminum| Copper tin Zine rous types 

Primary producers---.---.----.-------.--- 1 26 17 8 |------------|]------------ 
Secondary smelters.._.....___.---__.--__- 2 67 3106 267 136 |_-.-------e 
Distillers_-.-..----.-----------------------|------------|.-------____]_---2 ee 423 |_----.----.- 
Chemical plants___.---..-----------._____e 17 46 |----.---__._ 21 j---------_-. 
Brass mills. ._._..---------------------.---|----.------- 50 |------------]-----------_|------------ 
Wire mills.._._-_-.-_-------.--.----..-|._-.------_ 614 [a 
Foundries and miscellaneous manufac- 

turers... .....---------------------------_|------------|------------ | 35 $14 7 2, 900 

1 Includes aluminum reduction plants and rolling mills. 
2 Includes 57 aluminum-alloy ingot makers, 5 army airfields, and 5 naval air stations. 
3 Includes 74 secondary copper smelters and 32 smelters using copper scrap in other than copper alloys. 
damtludes 18 secondary plants, including zinc-dust plants, and 5 primary producers which used scrap in 

adadition to ore. 

5 Refers to companies operating wire mills. Some companies operate more than 1 plant. 
6 Includes galvanizers, die casters, and zinc rolling mills. 
7 Chiefly brass foundries, but some aluminum foundries, iron foundries, steel plants, and miscellaneous 

manufacturers. Any or all types of nonferrous scrap were used by these consumers. Excludes plants not 
established in Bureau of Mines scrap surveys. 

The statements from industry, on which data in this chapter are | 
based, were received monthly from the larger smelters, chemical 
plants, and manufacturers and from brass and wire mills. Foundries, 
primary aluminum producers, and smaller plants of other types were 
canvassed on an annual basis. 

Definitions of terms used in this chapter are as follows: | 
‘Secondary metals’ are metals or alloys recovered from scrap and 

residues. The term “secondary” applies only to the source of the 
metal and has no relation to the type of product recovered, either as to 
quality, degree of purity, or physical characteristics. 

Scrap metals are divided into three main categories: Old scrap, 
process or plant scrap, and defective finished or semifinished articles 
returned by purchasers to be reworked. 

‘“‘Old”’ scrap is defined as consisting of metal articles that have been 
discarded because of wear, damage, or obsolescence, usually after 
serving a useful purpose. ‘Typical examples of old scrap are discarded 
trolley wire, battery plates, railroad-car boxes, fired cartridge cases, 
automobile crank cases, used pipe, lithographers’ plates, and obsolete 
military equipment (frequently unused). 

‘‘Process” scrap is that generated during the manufacture of articles 
for ultimate consumption. Typical examples of process scrap are 
clippings, turnings, borings, skimmings, slags, and drosses. 

“Process” scrap is divided into two classifications: ‘“Home’”’ scrap, 
consumed in the plant of generation, and ‘‘new”’ scrap, which is con- 
sumed elsewhere, either after sale to another company or shipment
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to another plant of the same company. Defective articles, the third 
main class of scrap, are classed as new scrap for tabulation purposes. 
In this chapter consumption of old and new scrap only is tabulated, 
no record being kept, in nonferrous metal canvasses, of home scrap. | 
Consumption of scrap is always measured fat the point where it loses 
its identity as scrap and becomes secondary metal. 

Borings and turnings and other items of process scrap when con- , 

| sumed outside the plant of generation are new scrap, whether clean, 
rusty, or oily and whether generated recently or long before reclama- 
tion. Residues are new scrap if generated in processing scrap or 

refined metal. For example, flue dust from smelting brass scrap is 
new scrap. Zinc chemical residues resulting from the consumption of | 

zine dust in the manufacture of sodium hydrosulfite are also new scrap. 
Residues generated in processing ore or concentrates are not scrap but 

primary residue. Old mine tailings are primary residue because 
generated in processing ore. 

a SECONDARY ALUMINUM : | 

The recovery of secondary aluminum from scrap totaled 286,777 
short tons, valued at $83,165,330, a decrease of 17 percent in quantity | 

from the record 344,837 tons valued at $97,450,936 reclaimed in 1947. 
Values were calculated on the basis of the average market price of 
primary pig, which was 14.13 cents in 1947 and 14.50 cents a pound 
in 1948. 

Secondary aluminum! recovered in the United States, 1947—48, in short tons 

Secondary aluminum recovered Recoverable aluminum-alloy content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

As metal______------~--------- 5, 105 2, 384 || New scrap: 
Aluminum alloys._....-..----| 338, 200 282, 302 Aluminum-base 2..____.__| 180, 782 190, 736 

In brass and bronze-_..--.----- 307 455 Copper-base___-.---.----- 67 99 

In zine-base alloys..---------- 624 776 Zinc-base__...---_-------- 93 95 

In magnesium alloys-_..------ 222 354 Magnesium-base__--..---- 48 199 

In chemical compounds-_-__._-- 379 506 ————_|—_—_——_ 
————_—|-____ Total....--------------| 180,990 | 191, 129 

Grand total_.....--.---.| 344,837 | 286, 777 | 
, Old scrap: 

Aluminum-base *......_.-|_ 163,110} 95, 101 
Copper-base_-_----_-.---- 84 93 

| Zinc-base......----------- 346 292 
Magnesium-base.-_...---- 307 162 

Total....--------------| 163,847 | 95, 648 
Grand total__.......-_.| 344,837 | 286,777 

a 
1In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures 

include all constituents of the alloys recovered from aluminum-base scrap. 

2 Recoverable aluminum content of new aluminum-base scrap was 166,269 tons in 1947 and 179,516 tons 

in 1948. 
. * Eecoverable aluminum content of old aluminum-base scrap was 150,219 tons in 1947 and 86,028 tons 

m . 

The drop in recovery in 1948 is attributable to the decline in supplies 

of scrapped military aircraft which had been plentiful since 1942. The 

last important concentrations of this material were at five airfields 

where the Army had gathered obsolete and damaged aircraft and later 

sold them to contractors who melted them into alloy ingot or broke
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them up for shipment to smelters. All but a small fraction of this 
scrap had been disposed of in 1947 and the remainder in the first few 
months of 1948. As a result of the short supply of aircraft scrap, 
which is old scrap, the recovery of aluminum alloy from old aluminum- 
base scrap declined from 163,110 tons in 1947 to 95,101 tons in 1948. 
There was a moderate increase in recovery from new aluminum-base 
scrap. Secondary aluminum recovered as metal and in aluminum 
alloys decreased from 5,105 and 338,200 tons, respectively, in 1947 to 
2,384 and 282,302 tons in 1948, but secondary aluminum recovered in 
brass and bronze, in zinc-base alloys, in magnesium alloys, and in 
chemical compounds increased 48, 24, 59, and 34 percent, respectively. 

7 _ Production of aluminum-alloy ingot by secondary smelters (ingot 
makers), naval air stations, and contractors melting obsolete army 
planes totaled 190,039 tons in 1948, representing a decrease of 27 per- 
cent from 1947. The output of the ingot makers alone was 176,263 
tons in 1948, 4,122 tons less than in 1947. The primary plants produce 
alloy ingot to be made into castings by foundries and into wrought 
products by fabricators; but the purchased scrap, home scrap, and 
primary aluminum from which the ingot is made are so intermingled 
that the quantities of scrap used in castings cannot be measured or 
calculated separately from those used in wrought products. Secondary 
production by primary producers is therefore reported as “Secondary , 
aluminum at primary plants” in the production table. The total for , 
this item increased from 84,074 tons in 1947 to 93,159 tons in 1948. 

Production of secondary aluminum and aluminum-alloy products in the United 
States, 1946—48, gross weight in short tons 

Product 1946 1947 1948 
ee 

Secondary aluminum ingot: 1 | . 
Pure aluminum (98.5 percent). ___-..-------_--__-_ 2,075 5, 052 2, 328 
Silicon (max. Cu, 1 percent)_._..-.-------_-____ 15, 700 12, 370 11, 786 
Silicon (Cu, 1 to 2.5 percent)___----____-__-----_- 7, 268 5, 108 4, 694 
No. 12 aluminum._______-.-21-------w_ 38, 286 27, 605 19, 509 
Other aluminum-copper (max. Si, 2.5 percent) alloys._--__-_____ 23,714 89, 642 217,612 
Copper-silicon (each over 2.5 percent) alloys.________._.________ 67, 540 72, 286 80, 940 
Aluminum-copper- or aluminum-silicon-nickel alloys._.._-_-.___ 2, 603 2,101 3,791 
Deoxidizing and other destructive uses__.....-__......__________ 31, 011 28, 965 34, 143 
Aluminum hardeners_-_--..-..-.-_-.--.--.--___-_-____-_____ 2, 242 2, 695 3, 989 
Al-Mg and Al-Zn alloys._--.-___---_------- \ 17. 135 { 3, 833 2, 860 
Miscellaneous._..-__-------------------------- ee ? 10, 258 8, 387 

Total____________--_--------------o-eneenneee eee] 207,574 | 259, 915 190, 039 
Secondary aluminum at primary plants 3____--______.___...... 73, 388 84, 074 93, 159 
Aluminum powder. --_------------.-----_---------ee |e 4 53 4 56 
Aluminum-alloy castings. -.-----------.---.--__-_-_ eee 4, 444 7, 645 5, 289 
Aluminum in chemicals_____-_---___---_-------2-- 2 563 379 506 

eee 
1 Gross weight of alloys, including copper, silicon, and other added elements; total secondary ingot con- 

tained 1,025 tons of primary aluminum in 1946, 1,525 tons ia 1947, and 3,033 tons in 1948. 
ie Of the total, 18,776 tons produced at naval air stations and plants of contractors melting down army 
anes, 

P 3 Combined with primary aluminum for the production of wrought products and castings. 
4 Does not include production measured as ingot for graining, powder, atomizing, or chemical purposes, 

Production from aircraft scrap, when melted separately, is assigned 
to “Other aluminum-copper” alloys. Output of this alloy declined 
sharply from 89,642 tons in 1947 to 17,612 tons in 1948 as a result of 
decreased consumption of aircraft scrap at secondary smelters from 
135,795 tons in 1947 to 43,196 in 1948. Production of copper-silicon 
alloys (each over 2.5 percent) increased 12 percent to 80,940 tons, and
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that of deoxidizing ingot, after a 3-year decline, increased 18 percent 
to 34,143 tons. Output of No. 12 aluminum decreased to 19,509 tons 

. in 1948. The recovery and production tables of the Secondary Cop- 
per and Brass section are compared in detail in that section, and the 
observations made there apply in general to the same tables in the 
Secondary Aluminum section. 
Aluminum was reported to be gaining as a competitor of zinc in 

die casting in 1948.2_ Aluminum die castings can be made from a 
number of types of aluminum alloys, all of which can be made from 
scrap, but the composition of zinc die castings must be held within 
narrow limits. Special high-grade zinc is generally used, and the allow- | 
able maximums for tin, cadmium, and lead are less than 0.01 percent. 
Because of this limitation in specifications, zinc die-casting manufac- 
turers will use only scrap castings returned by their own customers. 
Zinc is preferred for die casting because it has a lower melting point 
than aluminum and has better casting qualities, but aluminum is 
lighter and stronger. | , 

The consumption of aluminum scrap in 1948 was limited to 324,495 
tons because more was not available. There was strong demand for 
both primary and secondary aluminum that was only partly satisfied, 
and the shortage was accentuated by lack of water power for operating 
aluminum reduction works, brought on by dry weatherin many areas 
of the country. Early in the year the Reynolds plant at Longview 
Wash., suspended operations because of water-power shortage, and in 
June thiscompany’s plant at Troutdale, Oreg., was idle as a result of 
floods. Primary producers and rolling mills competed with secondary | , 
smelters for scrap. Fabricators and foundries with scrap to return 
had an advantage in the buying of scarce ingot. The secondary smelt- 
ers, which had no primary metal to sell but only the ingot they made 
from scrap, were at a disadvantage. The fabricators, needing primary 
ingot, favored the primary producers in the sale of their scrap. This 
situation was thoroughly discussed by Carl H. Burton, secretary of the 
Aluminum Research Institute.’ 

Consumption of old and new aluminum scrap in the United States in 1948, gross 
weight in short tons 

Manufacturers and foundries 

Remelters,  Reametion | 2! : 

| Smreainers plants and Foundries | Total 
Scrap item iia mills manufacturers she 

New | Old | New | Old | New | Old 
scrap scrap scrap scrap scrap scrap 

Pure clippings, wire, and foi]l___._-_._.__-...--__} 11,018 490 | 28, 627 97 573 77 | 40,882 
Castings and forgings... -.-.----.--.--..------| 17,846 | 23,638 |} 1,949 | 7,713 } 1,012 | 2,025 | 54,183 
Alloy sheet...........---....-----.-----------| 40, 546 | 4,952 | 48,130 |’ 219 12 5 | 93,864 
Scrap sheet and sheet utensil.....---.--...--_]--------| 5,652 |_.._-___ 376 | 1,555 386 7, 969 
Borings and turnings._.....__---.--.---------] 29,271 |__------] 1,966 |_----_.- 256 |.---.--.} 31, 493 
Aircraft scrap. .-.....---...--_...-----..-----]--------| 48, 196 |__..--__} 11,360 |-------.|----..__| 54, 556 
Miscellaneous aluminum and dross_-__---...--| 22,418 | 18, 689 5 12 474 |_.._-.__| 41, 548 

‘Total... __-.-.-.------.----------------|121, 099 | 96, 567 | 80,677 | 19,777 | 3,882 | 2,493 | 324,495 

2 Kenly, R. G., The Outlook for Zinc Markets: Am. Met. Market, vol. 56, No. 71, Apr. 12, 1949, p. 5. 
048 ae ou H., Address before the Die Casting Institute: Am. Met. Market, vol. 55, No. 208, Oct. 28,
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Aluminum rolling mills consumed 100,454 tons of aluminum scrap 
in 1948, 10,445 tons more than in 1947; smelters and airfields con- 
sumed 217,666 tons in 1948, 94,421 tons less than in 1947. Total 
consumption of old scrap other than aircraft scrap decreased slightly | 
in 1948, but treatment of new scrap increased 9,018 tons to 205,658 
tons. The construction industry is currently the largest consumer of 
aluminum, but this metal cannot be expected to return to secondary 
smelters as old scrap for a considerable time. More aluminum 
probably will continue to be recovered from new scrap than from old 
for several years at least. 

Stocks of aluminum scrap in the hands of consumers totaled 28,698 | 
tons at the end of 1948 compared with 44,139 tons at the end of 
1947 and 52,386 at the end of 1946. All types of scrap participated 
in the 1948 decline, the greatest drop being 5,945 tons or 53. percent. 
in castings and forgings. | | 

Consumers’ stocks of aluminum-base scrap in the United States at end of year, 
1947-48, gross weight, in short tons 

Scrap item Dec. 31, 1947 Dec. 31, 1948 

Castings and forgings_...._.-..------------------------------------------ 11, 296 _ §,351 
Sheet, turnings, clippings, etc. _.---..--.-------.------------------------ 21, 054 16, 428 
Aircraft scrap___-.--.---.------------------------~-----------------+----- 6, 331 2, 716 
Miscellaneous aluminum and dross. -_..-.--------------------+-+-+------~-- 5, 458 4, 203 

Total__---_--__----------..---------------------------------------- 44, 139 28, 698 

Dealers’ buying prices for cast aluminum scrap increased from an 
average monthly price of 7.11 cents a pound in January to 8.84 cents 
in June. In July it increased to 10.87 cents, then declined to 9.95 
cents in October. Average prices in November and December were 
12.41 and 13.25 cents, respectively, and the average for the year was . 
9.44 cents. The price for new aluminum clippings averaged 9.11 
cents in January and 9.25 cents in February and March, then increased 
in each of the succeeding months of the year and was 16.75 cents in 
December, the average for the year being 11.82 cents. The Alumi- 
num Co. of America advanced the price of primary aluminum pig 
from 14 to 15 cents a pound on June 28, 1948, because wage increases 
to its employees had increased the cost of production. The price was 
raised an additional cent on October 11. 

Imports of aluminum scrap in 1948 were 71,728 tons compared with 
15,719 tons in 1947. Exports were 438 tons in 1948 and 788 tons in 
1947. 

SECONDARY ANTIMONY 

Recovery of secondary antimony from lead- and tin-base scrap 
totaled 21,592 short tons valued at $15,835,573, a 6-percent decrease 
from the 22,984 tons valued at $15,376,296 reclaimed in 1947. The 
value was computed at 36.67 cents a pound in 1948 and at 33.45 cents 
in 1947, the average New York selling price for primary antimony.
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Secondary antimony recovered in the United States, 1947-48, in short tons 

Secondary antimony recovered Recoverable antimony content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

In antimonia! lead-_.--------_| 16, 638 14, 163 || New scrap: 
In other lead alloys__--------- 6, 168 ~ 225 Lead-base__...1.-..---_.- 3, 794 3, 594 
In tin-base alloys......-------- 178 204 Tin-base__....----.....__]...------|---------- 

Grand total_----------.-| 22, 984 , 21, 592 Total_----------------- 3, 794 3, 594 

Old scrap: | 
Lead-base_..-.----..---.--| 19,035 17, 816 
Tin-base__.----.--..-..-- 155 182 

Total___.---------.---- 19, 190 17, 998 

| Grand total_......._.-.| 22,984 | 21,592 

In 1948, 56 percent of all antimony recovered from scrap came from 
old battery plates, always the principal source of secondary anti- 
mony. | 

The quantity of battery plates treated in 1948 decreased 6 percent; | 
correspondingly, antimony recovered from this source decreased 6 
percent, from 12,950 tons in 1947 to 12,111 tons in 1948. Antimony 
recovered from scrap in all antimonial lead decreased at both primary 
and secondary plants but gained in both lead- and tin-base alloys. 
Remelters, smelters, and refiners recovered 95 percent of the anti- 
mony reclaimed, and bearing manufacturers and foundries the 
remaining 5 percent. Data on consumption of purchased scrap from | 
which antimony was recovered will be found in the tables on consump- 
tion of lead- and tin-base scrap in the sections of this chapter devoted | 
to those metals. Products in which antimony was recovered are 
included in the lead- and tin-products tables. | 

Production of unalloyed lead from scrap in 1948 was reported as 
135,071 tons, gross weight. Of this total, at least 65,000 tons were 
probably obtained by softening antimonial lead scrap, because the 
only other scrap from which secondary unalloyed lead would ordinarily 
be obtained was soft lead scrap from which 70,470 tons of lead were 
recovered in 1948. The high-antimony drosses resulting from the . 
softening operation were consumed in other products. Of the 15,455 
tons of primary antimony consumed in 1948, 9,381 tons emerged 
chiefly in lead and tin alloys, the balance being used in nonmetal 
products. Thus the secondary antimony recovered was more than 
twice the primary antimony used in metal products and 40 percent 

- more than the total primary antimony consumed. As far as could 
be determined, all antimony recovered remained in the alloyed state, 
none being reclaimed as unalloyed metal or in chemical compounds. 

Domestic demand for antimony nearly balanced supply in 1948, 
but to insure purchases for the National Strategic Stock Pile, General 
Preference Order M—112, controlling allocation, exports, and imports 
of antimony, was continued through the year. 

The price of primary antimony in January 1948 was 34.61 cents 
a, pound f. o. b. New York, according to the American Metal Market. 
Five increases during the year raised the New York selling price to 
40.17 cents, where it remained throughout November and December. 

883326—50——71
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SECONDARY COPPER AND BRASS 

The recovery of secondary copper from scrap totaled 972,788 short 
tons, valued at $422,189,992, in 1948—an increase of 1 percent in 
quantity over the 961,741 tons valued at $402,007,738 recovered in 
1947. Value was computed at 20.9 cents a pound in 1947 and 21.7 

| cents a pound in 1948, the yearly average weighted prices of all 
grades of refined copper sold by producers in the 2 years, exclusive 
of bonus payments under the Premium Price Plan terminated June 
30, 1947. | 

Secondary copper output data are presented in two accompanying 
| tables, the first of which is double and shows secondary copper 

recovered according to composition on the left and according to class 
of scrap processed on the right side. The data on the left side are 
compiled from individual plant outputs and those on the right by 
calculating the copper that could be recovered from the quantities of 
the different kinds of scrap reported used. The totals so derived for 
each side of the table emerge different because of slight errors intro- 
duced by the necessity of assuming recovery factors. As presented 
here, however, the items have been adjusted to effect the exact 
balance theoretically to be expected. The word “recovery” thus may 
be applied to both sides of the table. 

The copper recovered from scrap falls mainly into two categories— 
that recovered as unalloyed copper and that recovered in brass and 

_ bronze. The other items are minor. Copper recovered from scrap 
in unalloyed form declined to 284,026 tons in 1948 from 303,092 tons 
in 1947 but was still well above the 136,909 tons reclaimed in this form 
in 1946. On the other hand, copper recovered in brass and bronze 
rose 5 percent to 653,281 tons in 1948 compared with 1947. The scrap 
from which the recovery is made is classified as new and old. Both. 
types of scrap yielded more recoverable metal in 1948 than in 1947. 

Total copper production consists of copper recovered from old and 
new scrap plus copper produced from primary materials. The 
1,107,446 tons produced by refineries from domestic and foreign 
primary materials in 1948, as reported in the Copper chapter, is 
obviously an addition to the available supply. The reason for consider- 
ing the 505,464 tons recovered from old scrap an addition to supply 
is more obscure. Old scrap consists of obsolete and discarded articles 
and equipment, returned to industry for reprocessing. These arti- 
cles were subtracted from the available supply when first manu- 
factured and therefore are an addition to it when they return 
in worn-out condition for reuse. The 467,324 tons of copper re- 
covered from new scrap in 1948 is not an item to be added in arriving 
at total supply because it consists of material already accounted for. 
However, data on consumption of new scrap have significance as 
indicators of business activity in copper and copper-alloy fabrication 
and as a part of the metal-reclamation industry.
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Secondary copper recovered in the United States, 1947-48, in short tons 

Secondary copper recovered Recoverable copper content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

As unalloyed copper: New scrap: | 
At primary plants.-------| 269, 085 245, 376 Copper-base...-_---------| 449, 900 458, 892 
At other plants...--------| 34,007 38, 650 Aluminum-base_...------ 7, 426 7, 231 

| Nickel-base_--_-..------- 1, 037 1, 192 
Total___-.-...----------| 303, 092 284, 026 Lead-base___.__-.-..-----}---------- 7 

SSS _ Zinc-base__--_-.---------- 2 2 
In brass and bronze_..--------| 619, 576 653, 281 - —————————————_——. 
In alloy iron and steel__---_--- 2, 830 2,911 Total.._..------...-...| 458, 365 467, 324 
In aluminum alloys-..-..-----| 16, 962 14, 678 —S=_ 
In other alloys....------------ 443 280 || Old scrap: 
In chemical compounds-_.._-.-| 18, 838 17, 612 Copper-base__._._..-...-.| 495, 789 500, 872 

| Aluminum-base..__------ 6, 686 3, 831 
Total_.-----------------| 658, 649 688, 762 Nickel-base- _-.----.----- 789 569 

———S_ SS Lead-base_.__------------ 21 87 : 
Grand total.............| 961,741 | 972, 788 Tin-base...--...--------- 90 104 

Zinc-base_---_------------ 1 1 

Total.......-.---------| 503,376 | 505, 464 
| Grand total.__.._._...| 961,741 | 972, 788 

i 
7 

_ The accompanying production table, unlike the recovery table which 
gives total recovery of copper from all types of scrap and in all prod- 
ucts, shows only copper-base secondary products and excludes such | 
items as copper recovered in iron and steel and aluminum alloys. The 
products are divided into seven groups as shown. | 

It will be noted that the total for the first group in the production 
table is the same as for the first group in the left side of the recovery 
table but is broken down differently. Of the total secondary refined 
and casting copper shown, primary refiners in 1948 produced 245,376 
tons, 9 percent less than in 1947 but more than in any other year on 
record. 
_ The figures for copper-alloy ingot and brass-mill billets made by 
ingot makers, the second and third groups in the production table, 
unlike the items in the recovery table and all the other entries in the 
production table, include both primary and secondary material. They 
represent the copper, zinc, and other metals recovered from all kinds 
of scrap, as well as added primary metals. The scrap constitutes such 
a large percentage of the input that the entire output is tabulated as 
secondary production even though a small proportion represents pri- 
mary material. The total production of copper-alloy ingots, after 
declining for 3 years, increased 6 percent in 1948 to 302,278 tons. 
Changes in individual types of ingot, however, were not exceptional, 
the largest being a 6,670-ton rise in output of No. 1 composition ingot. 
The increase in brass-mill output from 404,135 tons of brass and 
copper products in 1947 to 437,402 tons in 1948 and the gain in brass- 
ingot production accounts for the rise in total secondary copper recov- 
ered; the gain would have been larger except for the drop in output 
of secondary refined copper.
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Analysis and production of secondary copper and copper-alloy products in the 
United States, 1947-48 

ee 

A : ‘ Gross weight pro- 
pproximate analysis (percent) duced (short tons) 

Item produced from scrap a 

Cu | Sn | Pb| Zn | Ni| Al 1947 1948 

Unalloyed copper products: | 
Refined copper (electrolytic grade) -....---.--_| 100 |__.-.]__.-_]_____]_____|_____| 1 275, 415 231, 899 
Casting copper--------------------------------| 99 |----_|----_}]-____]__-__|_____| 2.3, 919 25, 349 
Copper sheet, rod, tubing, etc.---------------_|_ 99 |----_]._-__]_.___|_____|_____| 20, 346 20, 989 
Copper powder-___-__-----___------.-----.----- | 98 |----_}eee-_}_- |__| 2, 991 2, 324 
Copper castings--.-------.------------------_} 98 |_-___}___-_}eo |e 421 3, 465 

Total___.-.-------.-----------.------------_|----_}_-e ee |__|} te 303, 092 284, 026 

Brass and bronze ingots: . 
Tin bronze_......----------.------------------| 88 | 10 [-----] 2. J--___|_____} 19, 391 18, 256 
Leaded-tin bronze_.......--_-.----____________ | 88 6] 1.5 | 4.5 |---|. 16, 253 17, 934 
Leaded red brass......---.-...------__-_______| 85 5 | 5 5 Jii___}e-___| = 118, 508 120, 178 
Leaded semired brass...........-.-.--_________| 81 3/7 9 fi} -.} ©— 46, 522 46, 521 
High-leaded-tin bronze. ....--.------------.---| 80 | 10 |10  {__-__|_____]_____| 22, 215 24, 875 

Do..--------------_-----------__---______| 84 6/8 2 waonne |e eee 8, 074 8, 137 
Do. ...--.------------ | 75 5 {20 wna |e ee |e 8, 109 11, 412 

Leaded yellow brass...........-.-___..____.___| 66 1/3  j30 w----} eee 20, 912 22, 535 
Manganese bronze._...-.....-.---_---.-.-.--._| 62 |_____I___._127 |____ 5 13, 017 13, 826 
Atuminum bronze.__._---..---_------________| 89 sara cee Tee Te 10 1, 674 2, 063 

ickel silver_.....-..-_-_--...-----_-___________| 58 8 14 Jue 
Do..--------------------------- et) 65 | 448 06¢«~S«éUE ae \ 4, 800 4,811 

Low brass..-.---..--.--------------------------| 80 J-u--_}-----]20, feet 1, 960 2, 642 
Silicon bronze......__-..----_-.-------------__-_} 92 [ee _|eLee} 4 JL 2, 141 2, 467 
Conductor bronze_______----- | 94 2};2 {2 Joe file 831 685 
Hardeners and special alloys........-...._----.| 81 |_-_-_|_-___]_-___]_____|_e 5, 461 5, 936 

Total________-------__-- |e} |_--__|_-___|___-_|_____] 284, 868 302, 278 

Brass mill billets made by ingot makers._____-____|_.--_|_--__]__.__|_-o__|_--_fe 3, 329 6, 881 
Brass and bronze sheet, rod, tubing, ete._.__.--_-_|_-___|_---_]____|_____]_____|_____! 3 383, 789 | 3416, 413 
Brass and bronze castings... -.-----------_---__...|~----|-----|----_|.---_]__-__]_____| 4 139, 880 | 4 135, 092 
Brass powder__..-_...-------.------------___- ||} 1, 425 1, 333 
Copper in chemical products (content) -_-._-....._|.-.__|_---_|___--_|_____|_-.__|_-_._| 518, 838 17, 612 

et 

1 Total includes 19,525 tons of casting copper produced at primary plants and 255,890 tons of refined copper. 
2 Production at secondary plants only. 
3 Gross weight of secondary brass and bronze in commercial shapes. Includes 269,408 tons of copper, 2,702 

tons of nickel, 3,483 tons of lead, 276 tons of tin, 107,795 tons of zinc, and 125 tons of aluminum in 1947; and 
290,430 tons of copper, 3,052 tons of nickel, 4,137 tons of lead, 354 tons of tin, 118,338 tons of zine, and 102 tons 
of aluminum in 1948. 

4 Gross weight of secondary metal in brass and bronze castings. Includes 110,624 tons of copper, 95 tons 
of nickel, 14,228 tons of lead, 5,676 tons of tin, 9,216 tons of zinc, and 41 tons of aluminum in 1947; and 107,323 
tons of copper, 39 tons of nickel, 13,635 tons of lead, 5,441 tons of tin, 8,535 tons of zinc, and 119 tons of alu- 
minum in 1948. 

§ Corrected figure. 

All the items in the production table except those for the second and 
third groups are the outputs, chiefly, of primary producers, brass mills, 
foundries, and chemical plants. These producers melt so much refined 
copper or copper-alloy ingot with their scrap that their secondary 
production cannot be measured separately, like that of the ingot 
makers, but must be calculated as a part of the total. The calculation 
is made by using average recovery percentages to obtain recoverable 

metal content of the scrap used. The secondary output of primary 
producers is refined copper; but that of the brass mills and foundries 
includes other metals recovered from scrap such as zinc, lead, alumi- 
num, etc., as well as copper, which are contained in brass products. 

Total consumption of copper-base scrap in 1948 was 1,489,358 tons, 
slightly greater than in 1947, as was the case with secondary copper 
production and for the same reason—the increased activity by ingot - 
makers and brass mills and despite reduced activity by primary 
producers. The latter consumed 500,679 tons of scrap in 1948 com-
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pared with 393,717 tons by the secondary smelters, but the output 

of the smelters was greater because the grade of the scrap they con- 

sumed averaged higher than that of the scrap used at primary plants. 

The increased consumption of scrap by the ingot makers was due to 

a 13-percent rise in their use of composition scrap, and the use of 

yellow brass scrap by brass mills increased from 263,649 tons in 1947 

to 287,946 tons in 1948. The percentage of old scrap in the total used 

decreased from 55 percent in 1947 to 53 percent in 1948. 

Consumption of old and new copper scrap in the United States in 1948, gross 

| weight in short tons 

OT
 

Manufacturers and foundries 

Remelters, smelt- 
ers, and refiners Foundries and Total 

Scrap item Brass mills other manu- scrap 
turers used 

. . New Old New | Old New Old 

, scrap scrap scrap scrap scrap scrap 

ff 

No. 1 wire and heavy_.----------------| 143,416 | 147,463 | 19, 772 39 | 2,485 | 16,473 | 129, 648 
No. 2 wire, mixed heavy, and light.___| 154,675 |1101,555 | 23,590 | 2,753 | 2,743 | 11,850 | 197, 166 
Composition or red brass...------------| 45, 124 60, 923 |--------|--------] 16,916 | 23, 221 146, 184 

Railroad-car boxeS-_...-----------------|---------- 707 |__..----|--------|--------| 62, 807 63, 514 

Volo. yeeeS TTT) 6, 455 | 48, 558 |286,542 | 1,404 | 6,781 | 11,023 | 370,718 
Cartridge cases__..--------------------- 4 4,170 1,520 | 54,017 |_-__---- 242 59, 953 

Auto radiators (unsweated).__...------|----------| 38, 688. |--------|--------|--------|-------- 33, 683 

Electrotype shells___-------------------|---------- 8,139 |_-..----|--------|--------|-------- 8, 139 

Bronze.__..---------------------------- 4, 032 25, 389 977 |__..----| 1,285 | 10, 446 42, 129 

Nickel silver...2.w | «= 226 | G1 | 15,681] 590 15 20 | 20,143 
Low brass._-.--..---.-.---------------| 2, 490 237 | 18,031 | 435 | 494| 1,706 | 28,393 
Aluminum bronze.._-----------------+- 110 357 173 |__------ 308 380 1,328 

Low-grade scrap and residues-.--------- 1129, 626 | 1 268, 446 |_-------|--------|-------- 293 393, 365 

Total...--------u----------------| 207, 158 | 597, 238 |366, 286 | 59, 238 | 30,977 (138, 461 | 1, 489, 358 

nn ee ere es ee 

1 Of the totals shown primary refiners reported the following: Unalloyed copper scrap 92,524 tons of new 

and 60,616 tons of old; and of low-grade scrap and residues 103,641 tons of new and 243,898 tons of old. 

Demand for copper and brass scrap, especially copper scrap, 

exceeded the supply during most of 1948. One of the large chemical 

_ plants, facing a scarcity of refined copper and scrap, further developed 

a method for separating zinc from brass scrap by distillation. Com- 

mercial-grade zinc and copper suitable for use in making copper 

sulfate were produced. Much of the experimental work on this 

process had been done previously at another plant.* 

The accompanying table stresses the relative importance of scrap 

in comparison with other copper raw materials in the operations of the 

principal consumers of copper materials. The primary producers 

used more scrap than any other group but recovered only the copper, 

and much of their scrap was low-grade material. The temperatures 

at which primary copper smelters operate are so high that the zinc, 

lead, and other metals in brass scrap except copper, are vaporized. 

The brass mills use plant scrap from brass fabricators as an auxiliary 

raw material to supplement refined copper and zinc in making brass 

and copper sheet, rod, tubing, and wire. According to figures recently 

published,® shipments of brass-mill products in 1948 totaled 1,075,966 

4 Poland, F. F., Scrap Recovery: Metal Ind. (London), vol. 69, No. 22, Nov. 29, 1946, pp. 448-450; No. 23, 

Dee. 6, 1946, pp. 466-467, 470. 
’ American Bureau of Metal Statistics, 1948 Yearbook: New York, 1949, p. 28.
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tons, of which 42 percent was copper and brass sheet, 27 percent rod, 26 percent pipe and tubing, and 5 percent wire. The last item does not include wire for transmission purposes, which is considered to be a 
wire-mill product. 

Consumption of copper and brass materials, by principal consuming groups, in 
1948, in short tons | 

eee 

Item consumed = Bes wie = Sooondary Sanne OO ONO 
Copper-base scrap_......-_--_--___._______ 500, 679 425, 524 |-.-.._______ 169, 438 393,717 Primary material_..........-.._.......____|1 1, 107, 446 |_------ fe wae nee Refined copper__..--..-.-_-...-.-_____--__|_... 614, 314 765, 849 30, 387 6, 805 Brass ingot-_---.__---_.....-_......_____._|_-_._...... 4,322 |---_-. 298, 770 |-------.--__ Slab zinc. _~--..--___.------...-.__.____--_|--...-.___. 109, 140 |----e_-_ fee Miscellaneous_.__--._...---...._.--._-___..|______..__.. 1,125 |. eee 13, 723 

1 Recoverable copper content; gross weight not available. . 

The secondary smelters’ or ingot makers’ chief raw material is scrap, : which they do not separate into its constituent metals but remelt to form alloys of specified composition for use in foundries. Billets are made for brass mills by a few ingot plants but in relatively small quantities. The ingot maker must be able to treat scrap of all com- positions to produce alloys that will compete with those made by : mixing refined metal. Each new alloy that is introduced providesa __ new type of scrap that must be fitted into his scheme of operations. A recent innovation is the addition of small quantities of iron to cupro- nickel alloys used in condenser tubes. Although more expensive than other alloys commonly used for tubing in marine condensers, it is preferred for use on warships in which the wide-spread use of electric current increases galvanic corrosion. Under such conditions, brass condenser tubes are subject to severe dezincification. The purpose of | adding iron to the alloy is to provide resistance to erosion and wear | from impingement. Under less rigorous conditions, aluminum brass 
consisting of 76 percent copper, 22 percent zinc, and 2 percent alumi- num is a satisfactory and less expensive alloy for condenser tubes, the , aluminum preventing dezincification. Admiralty metal is lower in price than either cupronickel or aluminum brass and is more economi- 
cal to use for condenser tubes under some conditions. Secondary smelters consumed 5,509 tons of brass pipe and tubing scrap, most of it old, in 1948 and brass mills 1,789 tons, all new scrap. Another inno- vation in 1948 was the addition of small percentages of lead to alumi- 
num bronze to improve machinability. It was found ® that this alloy, 
containing 1 percent of lead, after heat treatment, was more easily 
machined and had nearly the same mechanical properties as lead-free 
aluminum bronze. 

Brass foundries used nearly all of the brass ingot produced by the 
secondary smelters and in addition consumed subordinate quantities 
of scrap and refined copper. Foundry consumption of brass ingot 
was tabulated for 1948 for the first time by the Bureau of Mines and 
was reported at 225,298 tons. Foundries and brass mills are virtually 

* Grodsky, V. A., Improving the Machinability of Aluminum Bronze: Metal Progress, vol. 55, No. 3, March 1949, pp. 310-341.
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the only consumers of this product, and the 4,322 tons which the mills 
used brought the total for the year to 229,620 tons. Ingot makers sold | 
302,910 tons of brass ingot in 1948; and, so far as can be determined, 
all of it went to the above groups of consumers except for a 

: few bundred tons that were exported. If the consumption of ingot 
by these plants equaled their purchases, as is probable, the 229,620 
tons reported to the Bureau of Mines as consumed account for 76 
percent of the 302,910-ton total. In all, 3,433 foundries were can- 
vassed on consumption of copper materials in 1948 but not all were 
established as plants permanently covered by the copper materials 
survey. 

The accompanying table shows the consumption of nine types of 
ingot, by States, arranged in groups according to quantities used. 
The East Central group, which contains the Chicago area, used the 
greatest total—104,060 tons—and Ohio of the same group used more 

| than any other State—34,838 tons. The group consuming the next 
largest total, 65,124 tons, was the Middle Atlantic, in which the New 
York area is located. These two groups between them consumed 
74 percent of the entire quantity used by foundries in the country. 
Consumption of leaded red brass, which is chiefly No. 1 composition, 
amounted to 123,489 tons or 54 percent of the total. | 

Foundry consumption of brass ingot in 1948, by States 

| Stat Tin |Leaded|Leaded leaded Leaded) Man’ | Hard- | Nickel | Low | otal 
ate in re * yellow | ganese * ova. 

bronze bronze | brass bots brass | bronze | °2ers | silver | brass 

East Central: 
Ohio._....-_---....| 1,759 | 8,317 | 20,826 | 1,753 910 710 91 44 428 | 34,838 
Hlinois._....-..---.| 1,102 | 3,434 | 18,033 678 542 | 1,321 296 151 633 | 26,190 
Michigan......_._..-_| 396 | 3,038 ; 11,829 | 1,079 | 1,637 908 94 |___._--_} 325 19, 306 
Wisconsin.......--.| 638} 1,352 | 5,709 | 1,417 | 2,354 366 24 | 1,703 68 | 13, 631 
Indiana_----..--_.- 143 296 | 6,212 472 285 118 25 49 16 7, 616 
Minnesota_..._--.-- 159 605 } 1,311 75 291 21 6 2 9 2,479 

Total__..---._.| 4,197 | 17,042 | 68,920 | 5,474 | 6,019 | 3,444 536 | 1,949 | 1,479 | 104,060 

Middle Atlantic: 
Pennsylvania__..-.| 2,730 | 3,543 | 17,181 | 2,359; 1,963 | 2,927] 1,661 148 876 | 33,388 
New York_-...-..__| 1,164 | 2,935 | 10,880 | 6,298 246 961 62 277 522 | 23,345 
New Jersey - ._----- 776} 1,126) 3,981 122 659 310 10 6 62 7, 052 
Maryland and Dis- 

trict of Colum- 
bia...-......--| 42] 315| 284] 144 || 39 17 |---| 68 904 

Delaware-.-.-...---.- 28 2 350 18 8 3 |--------]-------- 26 435 

Total..._......| 4,740 | 7,921 | 32,676 | 8,941 | 2,876; 4,240] 1,750 431 | 1,549 | 65,124 

New England: 
Massachusetts.._...._ 731 | 7,148 | 4,765 181 387 266 71 23 225 | 13,797 
Connecticut._.__-..| 446 | 3,251 | 2,884 418 | 1,819 146 43 3 133 9, 143 
New Hampshire. - - 78 48 627 167 685 7 1 j-------- 9 1, 622 
Rhode Island......| 60] 191] 409] 62 |-...--_. 1 Q |} an 747 
Maine__.....-.----- 12 [-------- 314 8 |-------- 52 §5 |-------- 19 460 
Vermont______--_-_]~------|-------- 69 12 |-..-----]-------- 1 |--------]------- 82 

Total._....--._| 1,327 | 10,688 | 9,068 848 | 2,891 472 173 26 408 | 25,851 

Western: 
California__..---.-_ 555 653 | 9,293 | 1,048 149 578 33 14 346 | 12, 669 

Washington -..----- 53 89 61 19 6 72 1 |-__---.- 1 302 
Oregon._--..-..._.- 76 64 32 |--------|---.---~- 3 |--------|--------]------- 175 
Utah....--.-..----_|------. 45 |_..----_|--------]-------+-}---.---- 2 |--------j]------- 47 
Arizona- .---.-----~}--~---- 11 31 |--.~.-.|-----.-_]-------_]--------]--------]~------- 42 
Idaho-------._---~_|--.-.-.]-------- 7 |-----+-~]--------]---.---_]-------~]--------]------- 7 
Montana. --_.__.-__|---.---}--------|--------|---2----|------~-]-~..---- 2 |--------|------- 2 

Total.........| 684|  862| 9,424] 1,067] 155] 653 38 14| 347] 13,244
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Foundry consumption of brass ingot in 1948, by States—Continued 

| | Stat Tin |Leaded/ Leaded jeadea [Leaded Man- | Hard- | Nickel | Low | rp 
ate tin re : yellow | ganese : otal bronze] pronze | brass pun brass | bronze | @Zers | silver brass 

ronze 

West Central: 
| Missouri...._._....| 287| 193 | 1,538 73} 962 27| 101 2| 428] 3,616 

Iowa_....-.--.-----| 261] 168] ‘877| 114 7| 138 |__-----|--------|-------] 1 565 
Nebraska_...---.-_|_------ 23 304 |-------- 24 16 |_--_---_ 3 |------- 370 
Kansas. ......----_- 1 167 99 |---_--__ 142 |________ |---| 2 411 
Colorado........--._}| 115 22 30 31 16 7 2 | ------- 4 227 ‘ 

Total. ...----_- 664 573 2, 848 223 1,151 188 103 5 434 6, 189 

Southeastern: 
Alabama......__...|  57| 28] 3,659 3] 279} 6g |---| 10 |---| 4,204 
Georgia_-..._.-._- 3 279 lil 1 9 3 |------.}-------_|---L. 406 
Florida_...._....--.]--.---- lj, 45 2 |--------]-------_]|---.--~.]----~---]------- 48 
South Carolina._.._|_------ 57 6 |------~_]-------_ 6 |--------|----.---|------- 69 
Mississippi._.-.--_- 12 |_------. 12 |-------_|--------]-------.|-------_ |---| 24 

Total.......--.| 72] 365 | 3,833 6} 28) 477 |---| 10 |---| 4,751 : 

South Atlantic: 
West Virginia..___..| 63 3| 254 12} 582 |. f 8 992 
Virginia} 16 | 477] 19 87 25 47 26 |---|] 797 
Tennessee_._.......| 296 384 308 155 37 13 3 |--------|-------| 1, 196 
North Carolina____- 16 1 17 |_.------ 136 |_------._|.--.--__]--------|_--.--- 170 
Kentucky......-... 3 39 184 20 1§ |---.--_- 5 |--------|------- 266 

Total....-.....| 394] 904] 882] 274] 795 60 34 |.-.----| 78 | 3,421 
Southern: a se es es es 

Texas.........._...| 272| 562] 624 38 10; 161 4|_..| 72] 1,748 
Oklahoma.____.____ 210 388 114 26 |------.- 7 1 j--------}------- 746 
Louisiana..-------| 26 13 74 7S (sen EN 133 
Arkansas_..-------- 10 |-------- 26 |--------|--------|]----~--_}]-------_|-------_]------. 36 

Total....-.....| 518} 963] 838 68 10} 178 5 |__| 78 | 2, 658 
Grand total____|12, 596 | 39,268 |123, 489 | 16,901 | 14,185 | 9,412 | 2,639 | 2,435 | 4,373 | 225, 298 

Consumers’ stocks of unalloyed copper scrap were about the 
same at the end of 1948 as they were at the end of 1947, but the 
brass mills, which were the largest holders of alloy scrap, decreased 
their stocks, causing a drop in the total for that category. The 
primary refiners, chief repositories of low-grade scrap, had the same 
experience with that class of material. 

Consumers’ stocks of copper-base scrap in the United States at end of year, 
1947-48, gross weight in short tons 

Scrap item Dec. 31, 1947 | Dec. 31, 1948 

Unalloyed copper---_.----------.--------------------------------- +--+ 15, 830 15, 241 
Copper-base alloy _ __---------------------------_-----~---------- +--+ +--+ 72, 780 59, 924 
Low-grade scrap and residues___----.---_-------_----------~----------------- 66, 936 47, 574 

Total__-_-----------—-- een en nnn 155, 546 122, 739 

The demand for both refined copper and copper-base scrap increased _ 
during the first 11 months of 1948. In December there were signs 
that supply was catching up with demand; and scrap prices began to 
decline, although the price for refined copper remained firm at 23% 
cents a pound. This illustrates the greater market sensitivity of 
scrap metal compared to primary metal, as discussed in a recently
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published article.” Dealers’ buying prices for No. 1 Heavy copper 
- gserap were relatively stable during the first 6 months at a little under 

17 cents a pound, then rose to 18.99 cents in December, the average for 
1948 being 17.31 cents. The price of No. 1 Composition scrap moved 
along a parallel line, a little under 13 cents in the first half of the year 
and up to 15.35 cents in November. The average for the year was 
13.45 cents. 

Brass and copper scrap imported into and exported from the United States, 
1944-48, in short tons | 

a 
1944 1945 1946 1947 1948 

Imports for consumption: 
Brass Scrap___------------------------- 6, 226 7,727 24,008 | 112,393 59, 984 
Scrap copper. -.----------------------- 1, 055 1,348 1, 030 * 5, 957 9, 334 

Exports: 
Brass scrap._-.---------------.-------- 38 421 1,184 8, 157 6, 584 
Serap copper-.---------------------~--- 99 133 909 969 2, 266 

| 

SECONDARY LEAD 

The secondary lead industry maintained a high rate of recovery in | 
1948, reclaiming 500,071 tons of lead valued at $179,025,418 compared 
with 511,970 tons valued at $146,423,420 in 1947. The quantity of 
lead recovered decreased only 2 percent, but the value increased 22 
percent, being computed at 17.9 cents a pound in 1948 and 14.3 cents 
in 1947, the yearly average weighted price of all grades of refined 
lead sold by producers. Again in 1948, as was the case in the preceding 

| 3 years, recovery of lead from scrap, as metal and in alloys, exceeded 
production of refined primary lead from domestic ores and base bul- 
lion and for the third successive year was greater than domestic mine 
production. 

'  §econdary lead recovered in the United States, 1947-48, in short tons 

a 
Secondary lead recovered Recoverable lead content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

As metal: New scrap: | 
At primary plants....-.-.| 15, 662 4, 952 Lead-base._-...---------.| 60, 277 59, 618 
At other plants._.---....-| 95, 848 126, 951 Copper-base....__-...----- 7,115 7, 720 

Total...---.------------| 111,505 | 181, 908 Total......---..-------| 67,392 | 67,338 
In antimonial lead t..---....-_| 265, 935 243, 552 | Old serap: 
In other lead alloys_...-------| 1038, 799 102, 603 Battery lead plates_._.-...| 273, 952 256, 193 
In copper-base alloys..___._----| 30, 137 21, 499 All other lead-base__..---| 151,111 156, 019 
In tin-base alloys. ._--.------- 594 514 Copper-base___........--_| 19, 494 20, 497 

|__| Tin-base.__277777 21 24 
Total.....-.------------| 400,465 | 368, 168 —_____|_____— 

—S>S = Total..........._..----| 444, 578 432, 733 
Grand total.........----| 511,970 | 500,071 | 

: Grand total_...-...---] 511,970 | 500,071 
a 

1 Includes 56,456 tons of lead recovered in antimonial lead from secondary sources at primary plants in 
1947 and 49,525 tons in 1948. 

7 Merrill, Charles White, Scrap Prices in the Metal Markets: Waste Trade Jour., vol. 87, No. 1, Apr. 2, 1949, 

PP. 94-95, 99.
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More scrap went into the production of refined lead in 1948 and less 
into antimonial lead. Production of refined soft lead increased 20 
percent—from 112,664 tons in 1947 to 135,071 in 1948—but the second- 
ary lead content of antimonial lead produced fell 8 percent—from 
265,935 tons to 243,552. Secondary lead recovered in solder increased 
for the third successive year whereas lead reclaimed in type metals 
declined for the second year and in lead babbitt remained almost un- 
changed. Total production of the secondary lead industry was slightly 
higher in 1948 than in 1947 entirely owing to the use of more primary 
metals with scrap and secondary. 

_ Shipments! of secondary lead, tin, and lead- and tin-alloy products in the United 
: States in 1948, gross weight in short tons 
pee 

. Gross Secondary metal content 
Product weight of |<—-_--_-_—__—_—__— 

product ? Lead Tin Antimony | Copper 

Refined pig lead....-..-_.---------------|_ 108,347] 105,347 |---|. Remelt lead_....-__.__--._.-.....-...-.| 28,738 26, 135 |__2 2 | 
Lead foil. __---.-----_-_------------------- 986 421 |_- fee} 

Total___-..--------------------------| 185,071] 181,903 |__| 
Refined pig tin--._----_--.----- 3, 424 |_----e 3, 424 |---| 
Remelt tin--_-----..----------- 228 |------------ oS 

Total._-_--------- nee 3,652 |... 8,508 |__| 
Lead and tin alloys: 

Antimonial léad_-.-_..--.-...-.....-.| 272,592 | 243, 552 486 14, 163 67 Common babbitt.---------7--77777}, “at a72 | “30; 930 2, 021 3, 108 66 Genuine babbitt_._....--___-_-_____ 3, 249 237 822 137 83 Other tin babbitts____.-._-..-..__ 1, 166 277 218 67 15 Solder_.__.--..--..__-----------..--.-| 77,867} 37,111 7, 404 439 4 Type metals___._-_____--___- 39, 579 31, 620 2, 008 3, 580 17 Miscellaneous lead-tin alloys.__....____ 3, 709 2, 659 180 71 fee 

Total._.-------.---------------..--.] 439,684 | 346, 386 13, 139 21, 565 252 
Composition foil_.__._......-.-.---________. 586 283 115 27 |---------.-_ + Tin content of chemical products__________ 580 |~---.---2.__ 580 |---------- |e 

henner operant 

1 Most of the figures herein represent shipments rather than production of theitemsinvolved. However, it has been necessary to record actual production figures in some instances. 
2 Difference between gross weight of products and secondary metal content represents added primary 

metals or impurity content. 

Many problems of the secondary lead smelters differ from those of 
smelters of other types of nonferrous scrap metals. Lead refining is 
simpler than other types of metal refining and is not confined, as in the 
case of copper, to the larger plants. Refined lead is produced from 
scrap at numerous secondary lead smelters as well as at primary plants, 
whereas secondary refined copper is produced chiefly at 17 primary 
copper refineries in combination with primary metal. There are 
relatively few kinds of lead-base scrap, as the only other metals that 
are generally used in lead alloys are tin, antimony, and copper. Lead 
up to about 30 percent is used as an alloying ingredient in tin bronze 
(a copper-base alloy) and may outweigh copper in packing metal but 
is not used in zinc or aluminum alloys. 

The product of the secondary smelters and the primary plants is 
about the same; but the secondary smelters, by using mainly scrap, 
have the elements for most products already combined. Antimonial
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lead can, in general, be made more economically from scrap battery 
plates, which contain both lead and antimony, than from primary 
lead and primary antimony. In 1948 lead recovered from scrap in 
antimonial lead at secondary smelters was 194,027 tons, whereas the 
lead content of antimonial lead output at primary plants totaled 
100,764 tons, including 49,525 tons from scrap and 51,239 tons from 
primary material. 

A rough approximation of the competitive positions of the secondary 
and primary lead industries with respect to several kinds of alloys 
may be obtained by comparing total lead. consumption, as indicated 
in the Lead chapter, with the secondary lead content of metals and 
alloys produced, as shown in the accompanying table. The total 1948 
consumption of lead for bearing metals (babbitt), solder, and type 
metals was 42,594, 71,025, and 26,279 tons, respectively, and the 
corresponding quantities of secondary lead contained were 31,444, 
37,111, and 31,620 tons. The comparison indicates that production 
of the three products is principally secondary. On the other hand, 
411,646 tons of lead were produced as metal at primary plants in 1948 
compared with 126,951 tons at other plants. No scrap was used 
directly in either pigments or chemicals, these being made only from 
ores and refined lead. 

Of the 500,071 tons of secondary lead recovered in 1948, 471,854 
short tons were reclaimed from lead- and tin-base scrap, while the 
remaining 28,217 tons was reclaimed from copper-base scrap. In all, 
2,820 tons of lead in lead- and tin-base scrap were added to brass 
and bronze to bring the total recovery of secondary lead in copper- 
base alloys to 21,499 tons. 

Consumption of old and new lead scrap in the United States in 1948, gross weight 
in short tons 

| Remelters, smelters, Manufacturers and 
Scrap item and — _— mT otal serap 

New scrap | Old scrap | New scrap | Old scrap 

Soft lead_..-._-.-.--_--------- | ee 69, 600 15 1, 567 71, 182 
Hard lead_ 2... 20, 621 2 328 20, 951 
Cable lead__.-__---_..-- 30, 675 5 44 30, 724 
Battery-lead plates.._._.....----_--- |e 384, 270 j_-.----_____ 161 384, 431 
Mixed common babbitt.._.................|---.-.------ 11, 573 377 7, 806 19, 756 
Solder and tinny lead_____.-__.____--______]__-_-___.__. 9, 580 1, 180 228 10, 988 
Type metals________.--__-.----- 17, 056 |_--...__--_- 474 17, 530 
Dross and residues__.-.__----.----.---__- 87, 994 |_------- Cs 87, 998 

Total 87,994 | 543,375 1, 583 10, 608 643, 560 | 

The quantity of lead-base scrap consumed in 1948 totaled 643,560 
tons, a decrease of 4 percent from the peak 1947 consumption of 
671,282 tons. Treatment of battery-lead plates decreased 26,657 
tons (6 percent), soft lead 1,120 tons (2 percent), common babbitt 
4,465 tons (18 percent), type metals 616 tons (3 percent), and drosses 
5,113 tons (5 percent). The only increases in use over the preceding 
year were a 51-percent gain in the treatment of cable lead scrap and a 
very small increase in use of solder scrap. Highest operations of the 
year occurred in December, January, and March, in the order named, 
and the lowest in July. :
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The lead-scrap market did not weaken at any time in 1948. Lead 
scrap was not plentiful at the beginning of 1948 and grew scarcer as 
the year advanced. Smelters, in bidding for the limited supply dur- 

| ing 1948, progressively reduced their charges.on battery plates from 
$50 a ton to nothing. High consumption of all types of lead by manu- 
facturers and the Government stock-piling program sustained the 
demand for both primary and secondary lead. | 

Percentage and remelt metals circulated among remelters, smelters, 
and refiners in 1948 totaled 53,104 short tons, consisting of 3,029 tons 
of solder, 3,945 tons of lead-base babbitt, 12,724 tons of soft lead, 
30,517 tons of antimonial lead, 1,582 tons of type metals, 714 tons of 
cable lead, 512 tons of tin-base babbitt, 78 tons of remelt tin, and 3 
tons of pewter. | 

Smelters’ stocks of scrap, which had shown an almost constant de- 
cline during 1947, increased 25 percent during 1948, from 56,929 to 
70,984 tons. Year-end inventories of unalloyed lead were 9 percent 
higher, and stocks of lead-base alloys 44 percent higher, whereas drosses 
and residues decreased 4 percent. Inventories of secondary pig, bar, 
and ingot held by smelters also increased during 1948 from 22,591 

| to 29,900 tons. 

Consumers’ stocks of lead-base scrap in the United States at end of year, 1947-48, 
gross weight in short tons 

Scrap item . oa as 

Unalloyed lead_-----------------------nnnnn enn ne eee eee een nee 2, 878 3, 124 
Lead-base alloy___..------.---------------------------~---------------------- 33, 388 47, 952 

Drosses and residues__--._-.-.----__--------.--..----------------------+----- 20, 663 19, 908 

A 56, 929 70, 984 

The price of primary lead, which had advanced to 15 cents on March 
3, 1947, remained at this level until April 5, 1948, when it was raised to 
17.5 cents. Two additional rises of 2 cents each (on July 28 and No- 
vember 1) brought the price to 21.5 cents, where it continued through- 
out the remainder of the year. With each price rise for primary 
metal, scrap and secondary prices were adjusted accordingly. 

Imports of lead scrap totaled 15,693 tons (revised lead content) in 
1947 and 28,301 tons (lead content) in 1948. 

SECONDARY MAGNESIUM 

Secondary magnesium (including alloying ingredients) recovered 
from scrap in 1948 totaled 7,834 short tons valued at $3,211,940 com- 

pared with 9,503 short tons valued at $3,896,230 in 1947. Values were 
calculated for both years at 20.5 cents a pound, which has been the 
price of magnesium since January 1943. Primary production in 1948 
was 10,003 tons, all from the Freeport, Tex., plant of Dow Chemical 
Co. Consumption of primary magnesium was 9,661 tons compared 
with 6,869 tons (revised) in 1947. 

Secondary magnesium recovered from scrap in magnesium alloy 
ingot totaled 4,604 tons, as shown in the accompanying table. Of 
this, 2,420 tons were secondary ingot, and the remaining 2,184 tons
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were incorporated in primary ingot and so, although recovered from — 
scrap, lost its identity as secondary metal. Of the three other major 
items containing secondary magnesium, recovery from scrap made into 
anodes for cathodic protection was 45 percent less in 1948 than in 
1947, recovery in aluminum alloys was 26 percent less, and recovery 
in magnesium-alloy castings was 6 percent less. 

Secondary magnesium recovered in the United States, 1947-48, in short tons 
ed 

Secondary magnesium recovered Recoverable magnesium-alloy content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

Magnesium-alloy ingot! (gross New scrap: Magnesium-base. 4, 907 3, 376 
weight) _.____.-_ _---.--___-- 5, 1388 4, 604 —S  _ 

Magnesjum-alloy castings Old scrap: 
(gross weight) _.-.___---___-- 1,377 1,301 Magnesium-base__.-___.-- 3, 622 4, 041 

Magnesium-alloy shapes. .-.-.. 85 1 Aluminum-base.___..-. 974 417 
In aluminum alloys_._..-.__.- 1, 883 1, 388 ———_—__ | 
In zine alloys--.--..---------- 3 6 Total_...--.-----.---- 4, 596 4, 458 
Chemical and other destruc- — | ——= 

tive uses____.__.._--_--_---- 199 | 84 Grand total___.---.--_. 9, 503 7, 834 
Cathodic protection_....._..._ 818 450 | 

Grand total_....-------- 9, 503 7, 834 

a 
1 Figures include secondary magnesium incorporated in primary magnesium ingot. 

Consumption of secondary magnesium ingot was 2,647 tons, or 227 
tons more than was produced. Of the total, 1,323 tons was used in 
making castings, 1,314 tons in aluminum alloys, 3 tons in zinc alloys, 
and 7 tons for cathodic protection. There is no duplication between 
these quantities and those in the preceding paragraph. The total 
weight of metal used in cathodic protection, for example, included 
450 tons of anodes made from scrap, 7 tons from secondary alloy 
ingot, 85 tons from primary alloy ingot, and 309 tons from pure 
primary magnesium—851 tons in all. The scrap used in making the 
7 tons of secondary ingot was additional to that used in making the 
450 tons of anodes. It was reported that magnesium alloy had been 
found to be more suitable for cathodic protection than unalloyed 
metal.® If so, that fact should increase the use of scrap for such pur- 
poses because it is chiefly alloy and is cheaper than pure magnesium. 

There were indications that magnesium might replace zine for die 
" castings used in some automobiles. Magnesium die castings are 

lighter and have higher yield strength than zinc die castings. Perhaps 
its greatest weakness is its inadequate corrosion resistance,” but the 
Dow Chemical Co. bas developed a plating method to overcome this 
defect.2 Only strictly segregated, new die-cast scrap can be used in 
zinc die castings but there are no unusual restrictions on the use of 
magnesium scrap in magnesium die castings. 

The decrease in consumption of magnesium-base scrap from 9,420 
tons in 1947 to 8,163 tons in 1948 was due to a 970-ton reduction in 
use of cast scrap and a 477-ton reduction in borings, drosses, etc., 
which were partly counterbalanced by a 190-ton increase in wrought 

8 Rogers, R. R., and Stewart, W. R. G., Cathodic Protection of Steel in Various Chemical Solutions: 
Canadian Min. and Met. Bull., vol. 42, No. 445, May 1949, pp. 218-221. 

9 Hauser, R. F., Why Die Casting: Modern Metals, vol. 5, No. 1, February 1949, pp. 18-21. 
10 Materials and Methods, vol. 29, No. 6, June 1949, p. 82.
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scrap. The percentage of old scrap used, however, increased from 42 
percent of the total magnesium scrap consumed in 1947 to 54 percent : In 1948. The price of remelt magnesium ingot was unchanged at 18 to 18.5 cents a pound (carlots) throughout 1948. | 

Stocks and consumption of magnesium scrap in the United States in 1948, gross. . 
weight in short tons 

er 

Stocks 
Scrap item re sonsumD. 

Dee. 31, 1947 | Dec. 31, 1948 

Cast SCfap-____----.--- 2. 3, 659 3, 008 4, 575 Solid wrought scrap_--.-......._.._...__.__-__-..-........... 638 898 3, 321 Borings, grindings, drosses, ete_----- 300 45 267 
© Total. -o- een nn ene 4,597 3, 951 8, 163 eee 

| SECONDARY NICKEL 

The recovery of secondary nickel from nonferrous scrap in 1948 
totaled 8,850 short tons, valued at $6,966,7 20, a decrease of 7 percent 
from the 9,541 tons valued at $7,188,189 recovered in 1947. The 
total value was calculated at 39.36 cents a pound in 1948 and 37.67 
cents in 1947, the average spot-delivery prices of Grade F nickel ingots ! and shot in 10,000-pound lots at New York. The decreased recovery 

: in 1948 was occasioned because one of the chemical plants, usually a 
large producer of secondary nickel salts, did not use any nickel scrap 
during the year. This caused recovery of secondary nickel in chemical 
compounds to decline from 1,765 tons in 1947 to 235 tons in 1948. 
Recovery of secondary nickel in iron and steel increased 25 percent, 
probably because production of stainless steel, of which nickel is an 
ingredient, reached an all-time peak “in 1948. Most of the 22-percent 
rise In recovery 1n copper-base alloys was in brass mill products. 
Secondary nickel (nonferrous) recovered in the United States, 1947—48, in short , 

tons 
eee 

; Secondary nickel recovered Recoverable nickel content of scrap eee Ee 
Form of recovery 1947 1948 Kind of scrap processed 1947 1948 . 

As metal____.--_----- 121 99 || New scrap: 
In nickel-base alloys__________ 2, 000 1, 850 Nickel-base______________ 3, 750 2, 581 In copper-base alloys____......}| 12,844 | — 3, 467 Copper-base____._________ 2, 447 2, 875 In aluminum-base alloys______ 1 955 889 Aluminum-base__________ 537 488 In lead-base alloys....________ 13 6 | In cast iron and steel 2________ 1, 843 2, 304 Total_...------_ 6, 734 5, 944 In chemical compounds_______ 1, 765 235 ————= | ——————— 

—_———— |_|} Old scrap: 
; Grand total.....___.____ 9, 541 8, 850 Nickel-base__..---.____ 1, 949 1, 935 

Copper-base______________ 433 567 
Aluminum-base__._______ 418 398 
Lead-base___...-.--__ 7 6 

Total_..--.---_.....| 2,807 2, 906 
Grand total_..........| 9,541 8, 850 

eee 
1 Corrected figure. 
2 Includes only nonferrous nickel scrap added to cast iron and steel. 

"Stanley, R. C., Address to Stockholders of International Nickel Co.: Metals (Daily 1 Reporter Monthly Suppl.), vol. 19, No. 11, May 1949, pp. 7, 9, 12.
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Production of secondary Monel metal pig, shot, and castings, which 
had risen from 450 tons in 1945 to 1,922 tons in 1947, dropped back 
to 1,318 tons in 1948. Output of nickel-copper pig and shot decreased _- 
from 279 tons averaging 55 percent nickel in 1947 to 263 tons in 1948, 
and the nickel content fell to 50 percent. Aside from that obtained 
from scrap, the only production of nickel in the United States was as 
a byproduct of the copper refining. | | 
Consumption of nickel scrap totaled 26,688 tons in 1948 compared 

with 27,001 tons in 1947, but if nickel silver (a copper-base scrap item) 
is excluded, the totals are 6,543 tons in 1948 and 9,619 tons in 1947. 
Use of nickel silver, including cupronickel, increased 16 percent or 
2,763 tons, but there were declines in the other items except miscel- 
laneous nickel alloys, a minor classification. Nickel can be incor- 
porated in steel as an alloying ingredient by the addition of nickel 
oxide as well as by the addition of metallic nickel and nickel alloys. 
This method of introducing nickel into steel was more extensively 
used during the war than before and increased in 1948 compared with 
1947. During 1948 a plant at Copper Cliff, Ontario, for sintering 

_ nickel oxide made from ore was placed in operation. Primary nickel 
oxide has been used occasionally by chemical plants in the manufacture 
of nickel salts, but none was so consumed in 1948. However, a little 
nickel oxide scrap obtained from worn-out nickel-iron storage batteries 
was consumed in the manufacture of nickel salts. 

Consumption of old and new nickel scrap in the United States in 1948, gross weight 
in short tons 

eee 
Remelters, smelters, Manufacturers and Scrap item and refiners foundries - otal scrap 

New 7 Old scrap | New | Old scrap 

Pure nickel__._.__------- 174 460 232 292 1, 158 Monel metal... 408 1, 386 2, 946 274 5, 014 Nickel silver._-..-._...--___._- 1, 227 2, 611 15, 697 610 20, 145 Miscellaneous nickel alloys___-.__..________ 63 |--------.--.|------ |e 53 Nickel residues____....-.-.---_---___-_o BL fell feet 287 318 

Dennen 1, 898 | 4, 457 18, 875 | 1, 468 | 26, 688 
eS 

According to the American Metal Market the spot-delivery price 
of Grade F nickel ingots and shot in 10,000-pound lots at New York 
stood at 36.49 cents a pound from the beginning of 1948 until the 
middle of March, when it was increased to 36.56 cents. On July 22 
the price was raised again to 42.9 cents, where it remained for the 
rest of the year. Scrap-metal dealers’ buying prices at New York 
were quoted at 17 cents a pound for-nickel sheet and clippings and | 
12.5 cents a pound for Monel clippings for the first 7 months of 1948. 
The increase in price for primary nickel resulted in scrap price rises 
at the end of July to 19 and 15 cents, respectively, and at the end of 
August they increased again to 24 and 16 cents. The nickel scrap 
price was reduced in September to 21 cents, where it remained for 
the rest of the year. The Monel clippings price did not change after _ 
the August rise.
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No imports of nickel scrap were reported in 1947 or 1948, but exports 
in 1948 totaled 5,826 tons compared with 8,424 tons in 1947 and 5,597 
tons in 1946. 

Consumers’ stocks of nonferrous nickel scrap ! in the United States at end of year, 
1947-48, gross weight in short tons 

| a 
Scrap item Dec. 31, 1947 | Dec. 31, 1948 

| | 

Unalloyed nickel______._.--.--------------------------------------------+---- 488 261 

Nonferrous nickel alloys_..--.---------.--------~---------------------------- 3, 233 2, 758 

Nickel residues___....-------------.---_-_------------------------------------ 2, 032 2, 262 

: ee 5, 753 «6281 
ie 

1 Includes nickel-silver scrap. 

SECONDARY TIN | : 

Secondary tin recovered from scrap in 1948 totaled 30,124 tons 
valued at $59,796,140 compared with 30,054 tons valued at $46,848,175 
in 1947. Values were computed at 99.25 cents per pound in 1948 and 
77.94 cents in 1947, the average selling prices for Straits tin. 

Detinning plants produced 3,284 tons of pig tin from old tin cans 
and new tin-plate clippings and 20 tons from tin-base scrap and resi- 
dues. Recovery, as metal, at secondary smelters was 204 tons. The 
3,508 tons of unalloyed tin reclaimed from scrap was 7 percent greater 
than in 1947. Total recovery of tin, as metal and in alloys and com- 

| pounds, increased 0.2 percent; but, owing to the increased price, the 

value increased 28 percent over the preceding year. Recovery in lead- 
and tin-base alloys and in chemical compounds increased, but these 
gains were partly offset by a 15-percent decrease in brass and bronze. 
Shipments of secondary tin and lead-tin alloys are presented in the 
Lead section of this chapter. 

Secondary tin recovered in the United States, 1947—48, in short tons 

a 
Secondary tin recovered Recoverable tin content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 

As metal: New scrap: 
At detinning plants__._--- 3, 144 3, 304 Tin plate..-...._.-.-._.-- 3, 313 3, 561 

At other plants_...--.---- 145 204 Tin-base_._--_-___------- 2, 356 1, 281 
—————_—|\——— Lead-base______----..---- 2, 122 1, 970 

Total____-_--_-.-------- 3, 289 3, 508 Copper-base__.-_-----.--- 3, 264 3, 222 

In solder__.-------------------| 6,315 7, 404 Total.....-------------| 11,055 | 10,034 
In tin babbitt___-._------------ 848 1, 040 —= | | 

In chemical compounds--.-_--- 545 580 || Old scrap: 
In lead-base alloys------------ 4,106 4,810 Tin cans_...-_----------- 134 106 

In brass and bronze...--------| 14,951 | 12, 782 Tin-base...-.------------| 2, 887 3, 346 
————_|———_——- Lead-base_._.----------- 5, 318 5, 349 

Total____--------.-.----| 26, 765 26, 616 Copper-base....__.--.----} 10, 660 11, 289 

Grand total..-.---------| 30,054 | 30,124 Total.....-------------| 18,999 | 20,090 
Grand total__......----] 30,054] 30,124 

SS
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Consumption of tin-base scrap decreased 19 percent in 1948 owing 
entirely to less use of drosses and residues, for more block-tin pipe, 
pewter, and high-tin babbitt were consumed than in 1947. From lead- 
and tin-bearing scrap, two companies produced 90 tons of tin in chemi- 
cal residues which were later reduced to pig tin at detinning plants. 

Consumption of old and new tin scrap in the United States in 1948, gross weight 
in short tons 

a a a 

Remelters, smelters, Manufacturers and 
and refiners foundries Total 

Scrap item scrap 

New scrap | Old scrap | New scrap | Old scrap ust 

Block-tin pipe, scrap, and foil_.........-_.|------------ 1, 002 2 81 1, 085 
Tin scruff and dross..-...----------------- 1, 899 |_-_-__....-- 4 |e 1, 903 
No. 1 pewter_.---...---.------------------|------------ 133 3 |_--.-------- 136 

High-tin babbitt__....-.-....-.--.--------|------------ 2,438 |.-...------- 144 2, 582 

Residues. ._--.---_------------------------ 296 |_----------- 1 oaeenn nn nene 297 . 

Total. -------nneeeeneeennnenene--| 198 3, 573 10 225 6, 003 
a 

_ An advance on J une 1 from 94 cents to $1.03 per pound for primary 
tin was reflected in prices of tin-bearing scrap. However, supply of 
such scrap was reported to be not overabundant. ; 

Supplies of tin more nearly approached demand in 1948, but 
restrictive measures were felt necessary because of the need for metal 
in the National Strategic Stock Pile. Therefore, continuation of 
General Preference Order M-43, controlling the distribution and use 
of tin, was effected early in June. 

Consumers’ stocks of tin-base scrap in the United States at end of year, 1947-48, | 

| gross weight in short tons | 
LE 

Scrap item | Dec. 31, 1947 Dec. 31, 1948 

Unalloyed tin.._...-__--_------__.---------~---------------------------+---- 145 121 

Tin-base alloys.___-._--_-_----_--._----------------------------------------- 445 585 

Drosses and residues___._.-_---_--.-------------------------------+----------- 467 615 

is 1, 057 1,321 
| | 

Smelters’ total stocks of tin scrap increased 25 percent in 1948. 

Inventories of unalloyed tin declined 17 percent, but tin-base alloys 

and drosses each gained 31 percent. Dealers’ buying price for scrap 

block-tin pipe was 77.5 cents a pound through May, at which time it 

advanced (with the rise in the price of primary tin) to 83.5 cents and 

remained there for the last 7 months of the year. 

Detinning Plants.—Seven detinning plants reported recovery opera- 

tions in 1948: Johnston & Jennings Co., Cleveland, Ohio; Metal & 

Thermit Corp., South San Francisco, Calit., Kast Chicago, Ind., and 

Carteret, N. J.; Standard Metal Refining Co., Baltimore, Md.; and. 

Vulcan Detinning Co., Sewaren, N. J., and Neville Island, Pittsburgh, 
Pa. 

888326—50——72
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Secondary tin recovered at detinning plants in the United States, 1947-48 
SSeS 

| ) 1947 1948 

Scrap treated: 
| Clean tin plate. _______.-------_---------------.---.-------.------long tons_. 320, 907 376, 620 Old tin-coated containers. -_.--..-------. 2-2-0 16, 741 15, 079 

Total. one nenn nnn eeeeeenne- lo...) 337,648 | 391,699 
_ ‘Tin recovered from new tin-plate clippings.._.._.___.__.____._.____-short tons_. 3, 313 3, 561 Tin recovered from old tin-coated containers......_____..-------..-........d0_... 134 106 

Total_._.._-__------o------a-nnn nnn eee een 0 3, 447 3, 667 
Tin recovered as metal... __--_-_--------------------e-neneenene--eee-e--d0_-| 1 3, 046 1 3, 284 ‘Tin recovered in compounds. -___.....--.-.-----__-____- dO 401 383 

Total_-_-_------_--------- =~ enn nne eee ee-d0----| 23,447 23, 667 Weight of tin compounds produced. _--------.--_-_-_-__ dO 780 735 Average quantity of tin recovered per long ton of clean tin-plate Scrap used 
pounds_-_ 20. 65 18. 91 Average quantity of tin recovered per long ton of old tin-coated containers used 
pounds... 16.02 14,10 Average delivered cost of clean tin-plate scrap.__..._.____.._.____per long ton... $29. 43 $37. 48 Average delivered cost of old tin-coated containers......-....._-__--___._._do___. $22. 37 | $27. 45 eee 

1 Includes a small tonnage of pig tin of less than standard purity and, consequently, subject to further refining or alloying. 
2 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 98 tons of tin as metal and 80 tons of tin in compounds from tin-base scrap and residues in 1947, and 127 tons of tin as metal and in compounds from these sources in 1948. 

| Secondary tin recovered by detinning plants, as metal and in 
chemical compounds, increased 6 percent in 1948. Recovery of tin 
from tin-plate clippings and old cans was 3,667 short tons in 1948 
compared with 3,447 tons in 1947. Of the total recovered, 3,284 tons 
was reclaimed as metal in the form of pigs and 383 tons in the form of 
tin compounds. | 

—_ The tonnage of tin-plate clippings treated in 1948 was the largest 
on record. The industry treated 376,620 long tons of tin-plate clip- | 
pings in 1948—-17 percent more than in 1947 and 10 percent more 
than the previous peak of 341,075 tons used in 1941. Oldcans proc- 
essed decreased 10 percent to only 15,079 long tons in 1948 compared 
with 16,741 tons in 1947 and a record use of 175,870 tons in 1943. 
Tin recovered from tin-plate clippings was 3,561 short tons in 1948, an 
increase of 7 percent, while that from old cans was 106 tons (mostly 
in the form of pig tin), a decline of 21 percent. 

The average quantity of tin recovered per long ton of tin-plate scrap 
used declined from 20.65 pounds in 1947 to 18.91 pounds in 1948. 
Lower recoveries per unit reflect the treatment of a larger tonnage of 
electrolytic tin plate carrying a much thinner coating of tin than the 
heavier coated hot-dipped tin plate. The use of electrolytic tin 
plate has been expanding in the manufacture of cans (both general 
line, and packers’ or sanitary) and closures. Favorable market 
conditions prevailed for iron and steel scrap during 1948, with the 
average quoted composite price for No. 1 Heavy-Melting steel scrap 
(according to Iron Age) at $41.66 per gross ton—the highest recorded. 
Steel scrap is one of the byproducts of the detinning industry, being 
sold to open-hearth mills in hydraulically compressed billets. The 
average quantity of tin recovered per long ton of old tin-coated con- 
tainers used declined further to 14.10 pounds in 1948, compared with 
16.02 pounds in 1947.
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In addition to the tin from tin-plate clippings and old cans, detinners 
recovered 127 tons of tin as metal and in compounds from the treat- 
ment of other tin bearing materials in 1948. These figures are com- 
parable to the 98 tons of tin as metal and 80 tons of tin in compounds 
from similar sources in 1947. 

Imports of tin-plate scrap increased from 30,797 long tons in 1947 
to 41,084 tons in 1948. Exports of terne-plate scrap, circles, waste- 
waste, and clippings also increased—from 26,558 long tons to 31,646 
tons in 1948. 

| SECONDARY ZINC 

Secondary zinc recovered in 1948 from purchased scrap and residues 

totaled 324,639 short tons, with a value of $86,353,974, calculated at | 
13.3 cents a pound, the yearly average weighted price of all grades of 
refined zinc sold by producers, not including bonuses paid under the 

Premium Price Plan terminated June 30, 1947. This tonnage was 4 
percent higher than in 1947, when 310,793 tons with a value of 
$66,509,702 at 10.7 cents a pound were recovered. | 

Secondary zine recovered ! in the United States, 1947-48, in short tons 

a 
Secondary zine recovered Recoverable zine content of scrap 

Form of recovery 1947 1948 Kind of scrap processed 1947 1948 | 

As metal: New scrap: 
By distillation: Zine-base__.._-.........--| 134, 092 139, 673 

Slab zinc__..__.__.--.-| | 58, 987 59, 109 Copper-base_.......-..---| 101, 185 110, 288 
Zine dust......---.-.-| 27, 770 29, 457 Aluminum-base.._....-.. 537 488 

By remelting.....-..-----| 10, 356 10, 988 a oo, 
——_——_|--——__—_—— Total._..-.----_..--.__| 285, 814 250, 449 

Total__.....-.---.-.| | 97,118 99, 554 ——=——_— §_ —_—_—_——— 

——_—= | === ]| Old scrap: 
In zinc-base alloys...--..-----| _ 10, 383 12, 884 Zinc-base..-...--...-.----| 29, 262 26, 199 

In brass and bronze.......---.] 146, 866 162, 384 Copper-base_............| 45, 356 47, 663 

In aluminum-base alloys.-_--. 906 822 |, Aluminum-base- -.-------- 361 328 

In chemical products: —__—_—_-|—___—— 
Zinc oxide (lead free).---..| 18, 402 12, 327 Total_-...........-_--..| 74,979 74, 190 

Zine sulfate____.._......-.- 4, 249 3, 758 OE EEE 

Zinc chloride....-------...| 13,959 | 13, 980 Grand total_.-..-.-.---| 310,793 | 324, 639 
Lithopone- ween nnn enneee 17, 888 18, 213 
Miscellaneous. ...------.-- 1, 027 717 

Total..._-----------} 213,680 | 225, 085 |/ 

, Grand total...._..._| 310,793 | 324, 639 | 

a 
1 Zine content. 

Zinc is unique among secondary nonferrous metals in that about 
half of it is recovered from copper-base scrap, whereas nearly all 
secondary aluminum, lead, and copper is recovered from scrap of 
which it is the chief constituent. In 1945, the last year of the war, 
61 percent of the total secondary zinc produced was recovered from 
copper-base scrap compared with 52 percent in 1946 (a year of transi- 
tion from war to peace), 47 percent in 1947, and 49 percent in 1948. 
The variations in this sequence of percentages may be explained as 
follows: The ratio of zinc used in brass and bronze to that used in 
galvanizing is greater in wartime than in peace, which causes genera- 
tion of brass scrap to increase with respect to generation of zinc scrap. 
In years of normal industrial activity, consumption: of scrap—and
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consequently recovery of secondary metal—varies with the availability 
of scrap. | | | — SO 

Nearly all secondary zinc, aside from that recovered from copper- 
base scrap, is produced from zinc scrap. Of the total recovery from 
zinc scrap in 1948, 84 percent—about the usual proportion—was pro- 
duced from new scrap. Recovery of zinc from old scrap is not as 
important as in other major nonferrous metals, because the uses of 
zine are such that few zinc products are returned in worn-out con- 
dition for reprocessing. Usually more zinc is consumed for galvanized 
products than for any other purpose, and from these products the 
zinc is virtually unreclaimable. In the galvanizing process, however, 
valuable byproduct residues, including dross, skimmings, and sal 
skimmings, are generated from which important quantities of second- 
ary zinc are recovered. So far as is known, only one plant recovers 
zinc from galvanized-steel clippings classed as new scrap. 

Other zinc products from which, after being used and discarded, no 
zine can generally be reclaimed are zinc oxide, zinc dust, and zinc 
chemicals. Zinc dust, the only one of these from which valuable 
byproduct residues are sometimes recovered, is used in considerable 
quantities in the manufacture of sodium hydrosulfite. It is not an 
element of the product but may- be reclaimed from the residues of the 
process as zinc carbonate or lead-free zinc oxide of commercial grade. 
When sold for use as zinc oxide, as in rubber manufacturing, it is tabu- 
lated statistically as a finished product; but when sold for reprocess- 
ing, as when made into zinc chloride, it is tabulated as new scrap. 
Most of the chemical residues from which secondary zinc is recovered 
come from this source. | | 

Production of secondary zinc and zinc-alloy products in the United States, 1945-48, 
gross weight in short tons 

ee 

Products 1945 1946 1947 1948 

Redistilled slab zinc_-_--__-_--..-.-.-----------------| 49, 242 44,516 | 59, 542 59, 679 
Zine dust----__--.------ eee 23, 892 26, 002 28, 334 29, 932 
Remelt spelter !__._...-------- 8, 090 8, 212 7, 443 7, 796 
Remelt die-cast slab_..-.__.-.--------_--- 4, 727 7, 829 8, 595 10, 543 
Zine-die and die-casting alloys__-.__...-___.--_________- 2, 281 3, 002 2, 698 3,377 
Galvanizing stock_..._._-.--.._-____-------- 701 876 774 580 
Rolled zine__.-..----_-- 3, 054 2, 729 2, 341 2, 778 
Secondary zinc in chemical products. ._______._________ 41, 866 45, 029 55, 525 48, 995 

1 Contains small tonnages of bars, anodes, etc. 

In 1948, 50 percent or 162,384 tons of the secondary zinc produced 
was recovered as an element in brass and bronze. This was 15,518 
tons more than was so recovered in 1947 and substantially exceeded 
the 59,109 tons recovered in redistilled slab zinc. Secondary recovery 
in lead-free zinc oxide declined 33 percent to 12,327 tons in 1948. 
Recovery from scrap in this product represents only about 10 percent 
of the total, as most zine oxide is made from ore. 

An important zinc product, most of which is recovered from scrap, 
is zinc dust. The output of dust from secondary sources in 1948 
increased for the sixth straight year and totaled 29,932 tons. In 
1942 this recovery was 18,101 tons. The output of redistilled slab, 
the largest secondary zinc product, totaled 59,679 tons in 1948.
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Production in zinc chemicals, although 6,530 tons less than the 55,525 . 
tons produced in 1947, was still higher than for any other year since 
1939. The figures for redistilled slab zine and zinc dust in the produc- 

, tion table are slightly greater than those for slab zinc and zinc dust 
in the recovery table because the former table represents gross weight 
produced and the latter zinc content of production. 

Of the 22 zinc-distillation plants producing secondary zinc in 1947, 
21 were still in operation in 1948, 1 producer of slab zinc having 
closed during the year. Two other plants were added to the list of 
smelters recovering secondary zinc in 1948. One, the Eagle Picher 
Co. smelter at East Chicago, added zine dust to its list of products. 
This company had previously developed a muffle furnace for produc- 
tion of zinc and zinc oxide from die-cast scrap.” Another distillation 
plant to start operations in 1948, bringing the total to 23, produced 
slab zine from brass scrap, the residue being copper of enough purity 
for use in the manufacture of copper sulfate. ==> | 

Consumption of old and new zinc scrap in the United States in 1948, gross weight 
| in short tons . 

| Remelters, smelters, Manufacturers and 
Scrap item - | and refiners | foundries Total sorap 

New scrap | Old scrap | New scrap | Old scrap , 

Clippings_._......--.-.-_-.---_---.-------- 4,591 |_--.--------] 4, 714 Jeet 9, 305 
Sheet and strip__..-.-.--_-----------------|_----------- 6, 474 |_-.------..- 121 6, 595 
Engravers’ plates...._..-.-----------------]_---------~-- 1, 587 |_-----------] . 72 1, 609 
Skimmings and ashes__..--.-.-------~------ 62,795 |_.-..----.- 33, 988 j_.-----..--. 96, 783 
Dross__-.------~------~-------------------- 61, 684 |..-.----_-_- 134 |... 61, 818 
Die castings._-....-----------------~-~~-~-|---------~-- 20, 659 393 213 21, 265 
Rod and die scrap.___._--.--.------------~]~------------ 2, 653 |.-..----.---]-.---------- 2, 653 
Flue dust-....-..--------.--.-0---2------) 10,483 |---| 10, 917 | 21, 370 
Chemical residues_._....--_--_.---_.------ 11, 281 J.-L. 18, 322 |_.-----___ 24, 603 

Total....-------------a-------------| 150, 804 31, 323 63, 468 406 246, 001 

As usual, the bulk of the zinc scrap consumed in the secondary zinc 
industry was byproduct residues which accounted for 83 percent of 
the total used in 1948. The largest item was skimmings and ashes, 
chiefly the result of galvanizing operations, use of which rose from 
86,168 tons in 1947 to 96,783 tons in 1948. Consumption of dross, 
entirely a galvanizing byproduct,:- increased from 57,453 tons in 1947 
to 61,818 tons in 1948. The most important metallic scrap item was 
die castings, of which 21,265 tons were used in 1948. In spite of 
reports that aluminum and magnesium were gaining as competitors 
of zinc in the die-casting field, a record 234,628 tons of slab zinc— 
20,159 tons more than in 1947—-were used in zinc alloys, mainly for 
die castings, in 1948. Consumption of die-cast scrap was about the 
same in each year. Consumers’ stocks of zinc-base scrap were virtu- 
ally the same at the end of 1948 as at the end of 1947. 

12 Johnson, Gunnard E., Development of Muffle Furnaces for the Production of Zinc Oxide and Zinc at 
East Chicago, Ind.: Jour. Metals, vol. 1, No. 2, sec. 3, February 1949, pp. 118-124,
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Consumers’ stocks of zinc-base scrap in the United States at end of year, 1947-48, 
gross weight in short tons —eeeeeeeeeSFsSsFesesesesesS 

Scrap item Dee. 31, 1947 | Dee. 31, 1948 eee ees 
Metallic zine oC) 

3, 459 3, 878 Dross_--.___--------------- oo nae nee 8, 013 8, 560 Skimmings and residues_____---.-------------_----2---------- 23, 805 23, 337 
OO | 35, 277 35,775 CR 

Dealers’ buying prices for new zinc clippings averaged 9.42 cents a pound in 1948, compared with 7.16 cents in 1947. The price increased | from an average of 7.48 cents in January to 8.25 cents in February and stayed at that level until August, when it advanced to 10.25 cents. A further increase to 11.99 cents occurred in N ovember and another in December to 12.75 cents. The price for old zinc scrap followed the same trend as that for clippings in 1948 and increased from an average | of 5.29 cents in January to 10.25 cents in December, the average for the year being 7.01 cents. 
United States imports of old zinc scrap totaled 1,636 tons in 1948, compared with 714 tons in 1947. Imported drosses and residues totaled 8,637 tons in 1948, an increase of 4,246 tons over the 4,391 tons (revised) imported in 1947. Large quantities of fume from a primary smelter in Canada were imported by one company for the manufacture of zinc sulfate and lithopone; the zinc reclaimed from this material was not counted as secondary zinc but as recovered from material other than scrap. |



Slag—lron Blast Furnace | 
By D. G. RUNNER 

GENERAL SUMMARY | 

ONTINUED demands by the construction industry resulted in 
another prosperous year in 1948 for the iron-blast-furnace slag 

~ industry. High level activity in highway and building construc- 
tion during the year was reflected in increases of slag sold or used by 
processors. Inasmuch as processed slag stocks are comparatively 
small and constant from year to year, production virtually equals 
sales; therefore, these terms are used interchangeably in this chapter. 
As indicated in the accompanying salient statistics table, sales in 1948 : 
of all types of slag increased materially over those reported in 1947. 

Iron blast-furnace slag sold or used by processors in the United States, 1944-48, 
by types 

[National Slag Association] 

Air-cooled 

nn re Granulated . Lightweight 

Screened Unscreened 

Value Value Value Value | 
Year —_— ——__ ———______ — 

Short Aver-| Short Aver-| Short Aver- Short Aver- | 

“on Total age | ons Total | 882] “°° | -rotal age | “8 | rota | age 
ton ton: ton ton . 

1944 730, : 260, $0. a salon 460| $0.39} 733, F $0.18] 168, $232, $1. 40 
1945 |11, 427, 689] 9, 841,813} .86)/406, 775} 140, 527| .35| 567, 297| 132, 581 .23| 234,107) 335,931) 1.43 
1946 |14, 332, 806|13, 250,693] | 92/596, 957| 211,078} | 35|1, 003, 789| 1 86, 383|_.....| 773, 150)1, 321, 685| 1: 71 
1947 /16, 712, 177|17, 045, 020} 1. 02/447, 908] 257,683} . 58/1, 290, 958} 1 95, 087|-...-_|1, 130, 636|2, 127, 692; 1.88 
1948 |17, 656, 200/19, 254, 900) 1. 09/604, | 370,000) . 61/1, 517, 500}! 184,700). _.-.-]1, 353, 200/2, 550, 400 1. 88 

1 Excludes value of slag used for cement manufacture. 

| PRODUCTION 

The output of slag from iron blast furnaces in 1948 amounted to an 
estimated 39,000,000 short tons compared with 32,284,000 short tons 
in 1947 and indicates the increased tempo at which the steel industry 
operated during the year. 

The quantity of slag processed for commercial use in 1948, as re- 
ported by the National Slag Association, reached a record high of 
21,131,000 short tons valued at $22,360,000 representing increases of 
8 and 15 percent, respectively, over the 19,581,679 short tons valued 
at $19,525,482 in 1947. The output of slag in 1948 came from 42 
companies operating 68 slag plants. One new company started opera- 
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tions in 1948—the Gifford-Hill Co., Dallas, Tex., with plant at 
Daingerfield, Tex. 

During 1948, iron blast-furnace slag was processed in the following 
States: Alabama, California, Colorado, Illinois, Indiana, Kentucky, 
Maryland, Michigan, New York, Ohio, Pennsylvania, Texas, and 
West Virginia. It will be noted that the majority of the plants are 
east of the Mississippi River. In 1948, as in 1947, Ohio was the largest 
processor of slag, and Alabama and Pennsylvania follow in that order. 
These three States supplied 66 percent of the total tonnage reported 
in 1948. The accompanying table shows the available details on 
processed slag, by States, in 1948. 

Iron blast-furnace slag processed in the United States, by States, in 1948 

[National Slag Association] | 

Screened air-cooled | All types . 

State | ' Quantity Quantity | 

Value Value 

Short tons Percent Oe Short tons Percent | 

Alabama___..............--.-.----| 4, 208, 000 24 | $3,947,300 | 4,765, 800 22 | $4, 735, 800 
Ohio......_..----.----.------.---.| 5,091, 300 29 | 6,044,000 | 6,073, 800 29 | "6, 460, 000 
Pennsylvania._._._............---] 2, 807, 000 16 | 3,660,200 |; 3,137,000 15 | 3, 994, 600 
Other States 1. --7-----7-"7777] 8) 554° 900 31 | 5,603,400 | 7, 154; 400 34 | 7, 169, 600 

17, 656, 200 100 | 19, 254, 900 “91, 131, 000 100 22, 360, 000 

1 California, Colorado, Illinois, Indiana, Kentucky, Maryland, Michigan, New York, Texas, and West 
Virginia. 

’ PREPARATION | 

Processed blast-furnace slag is commonly marketed as air-cooled 
(screened or unscreened), granulated, or lightweight slag. Slag pro- 
duced in blast furnaces and allowed to air-cool either in the pit or a 
modified bank is the chief form in which slag is processed. | 

Air-cooled slag is generally processed while hot. Iron is recovered 
by magnetic methods while the slag is being processed. The product 
is excavated from the pit or bank and crushed or screened, as with 
natural aggregates, for concrete aggregate, railroad ballast, roofing 
ageregate, and many other uses. Granulated slag is commonly pre- 
pared by pouring the molten material into pits in which enough water 
is present to cool the material quickly. Lightweight slag is prepared 
by processing the material in the molten condition by either the 
machine or pit process. 

TRANSPORTATION 

As in 1947, the bulk of the slag processed in 1948 was moved by rail 
and truck. Negligible quantities were moved by waterway. As indi- 
cated in the accompanying table, railroads handled 54 percent and 
trucks 45 percent of the total quantity shipped compared with 59 
and 40 percent, respectively, in 1947. Trends in the methods of 
shipment indicate decreases in the rail shipments, while truck ship- 
ments have increased correspondingly during the past few years.
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Shipments of iron blast-furnace slag in the United States, by methods of trans- 
portation, 1947-48 

{National Slag Association] 

| 1947 _ 1948 
Method of transportation P of P tof 

ercent 0 ercent 0 Short tons total Short tons total 

Rail... 2 2--- eee eee eeeeeeeeee ee] 11, 217, 642 59 | 11,066, 400 54 
Truck.....--..-.-------------22-2sseesns-seseesee..} 7, 640, 384 40 | 9, 215, 500 45 
Waterway. -_-.-.--.-------------------------------- 283, 697 1 145, 200 1 

Total shipments__..........----------------| 19, 141,728 100 | 20, 427, 100 100 
Percent of total processed slag_.._......--.-..---...|-------------- 98 |_.----.-.--.-- 97 

CONSUMPTION 

Screened air-cooled slag was the major product of the industry, 
representing 84 percent of the total slag processed. Granulated slag 
comprised 7 percent, lightweight 6 percent, and unscreened air-cooled 
slag 3 percent. 

Screened Air-Cooled Slag.—Consumption of screened air-cooled slag 
reached an all-time high of 17,656,200 short tons, 944,000 tons above 
the previous record year 1947. The use of screened air-cooled slag as 
aggregate in portland-cement concrete construction, bituminous con- | 
struction, and other road-construction uses and as railroad ballast 
took 15,477,400 short tons or 88 percent of the total consumption of 
this type of slag. Other principal uses for this material were in the 
manufacture of concrete block, mineral wool, and roofing. | 

- Unscreened Air-Cooled Slag.—In 1948 the quantity of unscreened 
air-cooled slag processed totaled 604,100 short tons valued at $370,000. 
These figures represent increases of 35 and 44 percent, respectively, 
over the 1947 totals. Road construction consumed the bulk of this 
material in 1948. 

Granulated Slag.—Consumption of granulated slag in 1948 totaled 
1,517,500 short tons, 18 percent above the 1,290,958 tons reported in 

Air-cooled iron blast-furnace slag sold or used by processors in the United States, 
by uses, in 1948 

[National Slag Association] 

| Sereened Unscreened 

Use ee 

Short tons Value Short tons Value 

Aggregate in: 
Portland-cement concrete construction.._.....- 1, 636, 000 | $1, 813, 700 |----...--_-_-_}-__ee eee 
Bituminous construction (all types)_...-.---.-- 4,141,500 | 4,928,100 |_-_...-----_..}-_-..2 2 _. 
Highway construction !__._....-.----..-----.-- 5, 467,700 | 6,388, 000 260, 800 $174, 900 

. Airport construction !____._....-.---------.-..- 168, 400 192, 700 25, 000 12, 500 
Manufacture of concrete block. _..-_-....-.--.-- 801, 700 880, 000 |-----------_.-]-----------L 

Railroad ballast................-.-.--.----------.-- 4, 232,300 | 3, 579, 200 13, 300 5, 700 
Mineral wool__..........-_-_-.-.-------------------- 578, 800 726, 200 |-------------.]----------.- 
Roofing (built-up and granules)__-_....._..-----.-. 211, 800 314, 700 |_---..-.-.--..]------------ 
Sewage trickling filter medium_.__.........-.-..--- 10, 800 14, 000 |-----------.--/---.------.- 
Agricultural slag, liming. ._._._....--.-.----------- 43, 700 56,300 |----.-------..]---.------2 
Other uses._.....-.-..-_-_--------.---------------- 363, 500 362, 000 305, 000 176, 900 

17, 656, 200 | 19, 254, 900 604, 100 370, 000 

1 Other than in portland-cement concrete and bituminous construction. 

¢
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1947. The principal uses for this slag were in the manufacture of 
cement and as road fill. These two uses consumed 98 percent of the : 

: total processed. The granulated slag used in roads and streets was 
utilized chiefly as blanket courses and as fill material. 

Lightweight Slag Aggregate.—The consumption of lightweight slag 
aggregate manufactured from molten slag in 1948 amounted to 
1,353,200 short tons valued at $2,550,400, representing increases of 20 
percent over the 1,130,636 tons valued at $2,127,692 reported in 1947. 
It is reported that the bulk of the output was utilized as aggregate in 
the manufacture of concrete block. | 

| Granulated and lightweight iron blast-furnace slag sold or used by processors in 
the United States, by uses, in 1948 

[National Slag Association] 

Granulated Lightweight 

Use | —_—__—_—_—_ 
Short tons Value Short tons Value 

448,700 | $152,100 |._....-.------|------------ 
Road fill, ete....-_--.----- 2-2 eee ee 28, 800 30,900 [22 2 
Agricultural slag, liming----...---..--------------- 1, 034, 900 (1) panne enone =n |eee eee ane 
Manufacture of hydraulic cement__............--.-|--------------|-----.------| 21,353,200 | $2, 550, 400 
Aggregate for concrete block manufacture_--.-..... 5, 100 1,700 |...-------.--_|-----------. 
Other useS._._....-------.---.------------.-.------|-————— | | | 

1,517,500} 184,700} 1,353,200 | 2, 550, 400 

1 Data not available. | 
| 2 Includes a small amount used for concrete other than blocks. 

3 Excludes value of slag used for cement manufacture. . 

PRICES 

Average prices for the various types of slag processed in 1948 are © 
indicated in the accompanying table. Values for screened air-cooled 
slag ranged from 85 cents per ton for railroad ballast to $1.49 per ton 

| for slag used in the roofing industry. Unscreened air-cooled slag 
values ranged from 43 cents per ton for railroad ballast to 67 cents for 7 
that utilized in highway construction (other than concrete or bitu- | 
minous types). Available value figures on granulated-slag products 
ranged from 33 cents to $1.07 per ton, and lightweight aggregate 
averaged $1.88 per ton. <A value for granulated slag used in the man- 
ufacture of cement could not be obtained. 

Average value per short ton of iron blast-furnace slag sold or used by processors 
in the United States, by uses, in 1948 

[National Slag Association] 

Air-cooled ; eee SCGranu- | 6 Light- Use : 
Screened | Unscreened | (ated | weight 

Aggregate in: 
Portland-cement concrete construction.__..-...------ $1.11 |_--------------|----------|---------- 
Bituminous construction (all types)_._._.__.____--.-- 1.19 |..--.- 2-2 [ef 
Highway construction !__..._-..-_-.--_---_---------- 1.17 $0. 67 |-.--------]---------- . 
Airport construction !_____..__....------------------- 1.14 -50 |----------]---------- 
Manufacture of concrete block_-__-.----.-.---------- 1.10 |----_------_.-]---------- $1. 88 

Railroad ballast........_....-.-.--.---------------------- . 85 .43 |__--------]---------- 
Mineral wool___........---------------------------------- 1.25 |----_---------|----------|---------- 
Roofing (built-up and granules)__.._..._.._-...------_--- 1.49 |.--- feel 
Sewage trickling filter medium___..._....----- 22-22 2--_ 1.30 |---..- ----o-- |---| eee 
Agricultural slag, liming__.._._._.....-.-...--.--.---.--- 1,29 |-.------ ee $1.07 |---------- 
Road fill, ete.__-.-- 2 |e 34 [ooo le 
Other useS..-..-.-.----.--.---.-------------------------- 1.00 . 58 .83 |---------- 

1 Other than in portland-cement concrete and bituminous construction.
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| IRON RECOVERY 

Iron recovered in processing slag totaled 215,848 short tons, an 

increase of 2 percent over the 212,575 tons reclaimed in 1947. Iron 

is recovered from slag either by magnetic methods or by hand picking. 
This recovery of iron represents an important contribution to the iron 
and steel industry. 7 

EMPLOYMENT 

A total of 2,087 plant and yard employees were reported by the slag 

industry in 1948 compared to 2,216 in 1947. The total number of | 

man-hours utilized in 1948 was 5,419,000, representing an increase of 

4. percent over the 5,212,930 hours reported in 1947. | 

TECHNOLOGY 

The demand for lightweight aggregate resulted in further develop- 
ment of techniques for expanding slag. This is especially true in the 
pit process. In 1948, about 30 percent of all expanded slag was done | 

by the pit method. Various companies experimented with modifica- 
tions of the pit process. These ranged from methods in which the 

water and slag are brought together in mid air to one in which slag, 

water, steam, and air are brought together in equipment designed to 
improve control and efficiency. A method called the foaming-bed 

process was introduced into the United States by an English group, and 

a commercialized experimental unit was built at a steel plant. 
Dust in slag plants has long been a problem in the industry, and 

dust elimination received considerable attention during 1948.



Slate | 
By D. G. RUNNER anv M. G. DOWNEY 

| | | GENERAL SUMMARY 

ALES of slate as a whole decreased 9 percent in quantity and 
increased 10 percent in value in 1948 compared with 1947. Slate 
sold as dimension stone—that is, in the form of roofing slate, 

mill stock, etc.—increased 25 percent in quantity and 35 percent in 
value over the preceding year’s figures. Oo | 

Sales of roofing slate increased 28 percent in quantity and 48 per- 
cent in value and indicate the continued upward trend in the produc- 
tion and sales of this material. The average value per square in 
1948 was $20.88, or 15 percent greater than that reported in 1947 
($18.14). In the Pennsylvania area roofing-slate sales were 21 percent 
greater in quantity and 48 percent higher in value than in 1947. 
Total values of roofing-slate sales in New York, Vermont, and Maine, 

: although still at a relatively low level, were 54 percent greater than 
those in 1947, In the Buckingham region of Virginia, sales increased 
53 percent quantitywise and were much greater in total value than 
in the previous year. 

Sales of mill stock suffered a slight decline in quantity but gained 
11 percent in value. Structural and sanitary slate, blackboards, and 
school slates showed considerable gain in quantity and value in 1948, 
while grave vaults and covers and billiard-table tops declined 40 and 
54 percent, respectively, in quantity and 29 and 51 percent in value. 

Sales of electrical slate also dropped considerably. Flagstones, 
stepping stones, and similar products gained 29 percent in quantity 
and 30 percent in value over 1947 totals. 

Statistics on slate granules and flour are included in this chapter, 
although they have little in common with the above-mentioned slate 
products. Most of the slate employed in manufacturing granules 
and flour is unsuitable for other slate products. Granules and flour 
declined 14 percent quantitywise and 9 percent in value compared 
with 1947. Figures for sales of granules of all types, including slate, 
are given in the Stone chapter of this volume. 

The accompanying table presents the principal statistical data for 
the slate industry in 1947 and 1948. 
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Salient statistics of the slate industry in the United States, 1947-48 

1947 | | 1948 

: . . Percent of Quantity Quantity change in— 

Approx- Approx- | 
Unit of | imate Value | Unit of | imate Value Quan- 
meas- | equiva- meas- | equiva- (amt Value 
ures lent, ures tent as re- 
men snor men spor 

tons tons ported) 

Domestic production (sales 
by producers): Squares Squares 

Roofing slate.-.........-.-| 170,590] 64, 350/$3, 094, 780; 218,650] 82, 090/$4, 566, 056 +28] +48 

Mill stock: Sq. ft. —_ Sq. ft. 
Electrical slate___...--..| 1500,930} 3,650! 486,687} 373,250! 2,800) 451, 459 —25 —7 
Structural and sanitary 

slate........-..-.------| 523,360} 4,090] 308,874] 618,810]  5,120/ 465,386) +18} -++51 
Grave vaults and covers. 40, 560 370 23,006; 24, 460 210 16, 292 —40} —29 
Blackboards and bulle- 

tin boards....-.....-.-| 786,130} 2,040] 373,421! 928,340] 2,020] 535,254 +418! +43 
Billiard-table tops.-....-| 424,940} 3,160] 243,856] 193,450] 1,430) 118592 —54| —51 
School slates...........-.| 2? 273, 160 240 8, 991] 2 402, 940 370} 13,036 +48; +45 

Total mill stock_-__-_.| 12,549,080} 13, 550} 1, 444, 83512, 541,250] 11, 950| 1,600,019|.-._.._.| +11 
Flagstones, etc.3_.__-_-.-| 5, 208,820) 34,610} 537, 70516, 712,920| 46,490] 700,477, +29| +30 

Total slate as dimension 
stone.___._-.------------|----------| 112, 510] 5, 077, 320|_......_-| 140, 580] 6,866,552} +25} +35 
Granules and flour_--_.---|-..-.--.._| 763, 500) 6,608, 234|.._______| 658,870] 6,014, 377 —14 —9 

Grand total domestic pro- 
duction..............--.-|..--------| 876, 010)11, 685, 554/_...._.__] 799, 400/12, 880, 929 —9/ + 10 

1 Revised figure. | 
2 Square feet approximate. Number of pieces: 1947, 510,340; 1948, 751,760. 
3 Includes slate used for walkways, stepping stones, and miscellaneous uses. 

Dimension Slate.—The term “dimension slate” usually is applied 
to slabs or blocks of specified sizes and shapes. It includes all slate 
products except granules and flour. The following table indicates 
sales of dimension slate for the latest 5-year period. 

Dimension slate sold by producers in the United States, 1944-48 

Roofing Mill stock Other ! Total 

Approxi- 
Year mate Approxt- ADDTOxi- ApprOxi- 

equilva- mate mate mate Squares 4 ont Value short Value short Value short Value 

short tons tons tons 
tons 

1944._._._.{ 89,090 | 32,750 | $802,179} 12,440 | $715,689 | 15,760 | $203,090 | 60, 950 |$1, 720, 958 
1945.......| 101,300 | 38,240 | 976,122} 11,520] 742,345} 19,900 253,273 | 69,660 | 1,971, 740 
1946.......| 146,790 | 56, 240 |1, 982,928 { 12,150 |1,032,584 | 27,860 | 403,990 | 96, 250 | 3, 419, 502 
1947_...___| 170,590 | 64,350 |3,094,780 | 18, 550 |1, 444,835 | 34,610 | 537,705 | 112,510 | 5,077,320 
1948......_| 218,650 | 82,090 |4, 566,056 | 11,950 |1,600,019 | 46,490 | 700,477 | 140,530 | 6, 866, 552 
we 

1 Includes flagstones, walkways, stepping stones, and miscellaneous slate. 

Inasmuch as roofing slate is used chiefly in residential building, it 
is interesting to follow the trend of roofing-slate sales in comparison 
with the number of new dwelling units. The relationship is shown 
in figure 1. From 1929 to 1938, sales of roofing slate compared favor- 
ably with the normally expected requirements of the building programs 
of those years. However, during and after the recent war, lack of 
experienced labor somewhat impeded the return to normal operating 
conditions. Other factors tending to restrict the sale of roofing slate
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are the inroad made by prepared roofing materials, and strikes at 
some of the producing quarries. , 

500 : 

tof lw 

yy building 

é RY Lye 

2 : \ adh fe 

* Roofing slate \ : \ | Ayeha\s_ f 

Lf 
—ae 

1925 1930 1935 1940 1945 1$50 

FIGURE 1 Sales of roofing slate and mill stock compared with number of new dwelling units and value 
of new nonresidential construction, 1925-48. Data on number of new dwelling units (actual starts) in 
nonfarm areas from U. S. Department of Labor, Monthly Labor Review; on value of nonresidential 
construction activity from U.S. Department of Commerce, Survey of Current Business. 

Mill-stock slate is used extensively for equipment in nonresidential 
buildings, and in general sales have closely paralleled construction 
activity in this field. The relationships for 1925 to 1948 are indicated 
in figure 1. 

Figure 2 presents a graphic summary of the slate industry from 1915 | 
to 1948, by uses. In 1925 the value of production reached a peak, 
followed by relative inactivity during the depression, with some gains 
registered prior to World War II. Some decline was noted during 
the early war years but since about 1944, the imdustry has been 
improving rapidly. _ 

Figure 3 presents a statistical summary of slate production, by 
uses, on @ quantity basis. As indicated in the figure, granules and 
flour assume a dominant place in the industry not only from the value 
of production, but quantitywise as well. 

Granules and Flour.—Granules are used chiefly in surfacing prepared 
roofing, while flour, a byproduct of the granule industry, is used in 
paints, roofing mastic, limoleum, and as a filler in asphaltic road surface 
mixtures. Sales of granules decreased 16 percent quantitywise and 

. 10 percent in value in 1948 as compared with 1947, while sales of flour 
decreased slightly in quantity but increased in value over the preceding 
year’s figures. Granules were produced in Vermont, Pennsylvania, 
New York, Maryland, and Georgia, with smaller quantities from 
Virginia, Arkansas, and California. Sales of granules and flour for 
the latest 5-year period are indicated in an accompanying table.
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REVIEW BY STATES AND DISTRICTS | 

As indicated in the salient statistics table, the total domestic pro- 
duction of slate declined 9 percent in 1948 compared with 1947 figures. 
A total of 83 operators reported production in 1948, an increase of 7 
compared with 1947. ‘The accompanying table shows sales of slate 
in 1948, by States and uses. 

Slate sold by producers in the United States, by States and uses, 1944-48 

Roofing Mill stock | 
opera, op 
tors. Squares cher ses Total value 

(100 square} Value Square feet| Value 
feet) . 

19442222 44 89, 090 $802,179 | 2,041, 210 $715, 689 | $3,486,327 | $5,004, 195 
1945... eee 46 101, 300 976,122 | 2,107, 780 742,345 | 3,940, 446 5, 658, 913 
1946__...-..------_-_- 61 146,790 | 1,982,928 | 2,371,820 | 1,032,584 | 5, 828, 594 8, 844, 106 

a 76 170, 590 | 3,094, 780 | 22,549,080 | 1,444,835 | 7,145,939 | 11, 685, 554 

1948 | 
Arkansas___..._-..--- 1 jee eee {ef (3) (3) 
California______.. ...- 4 |---| eee] ee] ee (3) (3) 
Georgia._-_-.-------- I |-----~------)------- ee |---| ---ee (3) . «&) 
Maryland___.__.---.- 1 {i .e-ew ieee fee | ef ee (3) (3) 
New York. ___.---...- 13 3, 730 91,988 |...---.-----]_----._-.--.| 1, 440, 892 1, 532, 880 
Pennsylvania_-____..- 26 146, 860 | 2,846,371 | 2,103,720 | 1,084,613 | 1, 420, 169 5, 351, 153 
Vermont and Maine_! 32 50, 700 | 1, 203, 362 437, 530 515, 406 | 2, 279, 260 3, 998, 028 
Virginia__.....-.---..| 5 17, 360 424, 335 |.-.---------|----.------- (3) mn) 
Undistributed_---.-17|.-------|------ fT), 574, 538 | 1, 998, 868 

ral 83 218, 650 4, 566,056 | 2,541,250 | 1,600,019 | 6,714,854 | 12, 880, 929 

i Flagging and similar products, granules, and flour. 2 Revised figure. 3 Included with “Undistributed.’’ 

Maine.—The principal product of the quarries near Monson is 
electrical slate and a small quantity of vaults and covers. As in 
1947, only one company was active. 
New York.—The total number of slate operators decreased 2 and 

the total value of slate products decreased 3 percent below 1947 
figures. The chief commodities produced and sold in this State were 
granules, flour, and flagging, and minor quantities of roofing slate. 
The value of these products, exclusive of roofing slate, decreased 7 
percent in 1948. 

Pennsylvania.—The quarries of Lehigh and Northampton Counties 
furnish all types of slate products and comprise the most productive 
slate area in the United States. Slate produced in York County in 
the Peach Bottom district, on the Maryland-Pennsylvania border be- 
tween Cardiff, Md., and Delta, Pa., may not be shown separately and 
is included with Northampton County in the accompanying table 
giving detailed figures for Pennsylvania. — 

The total value of all slate products sold in Pennsylvania in 1948 
increased 24 percent compared with 1947. Sales of roofing slate in- 
creased 21 percent quantitywise and 43 percent in value. The total 
value of mill stock rose 8 percent compared with 1947. The percent- 
age changes in 1948 over 1947 were as follows: Electrical slate, decrease 
of 75 percent in quantity and 65 percent in value; structural and sani- 
tary slate, increases of 8 and 39 percent in quantity and value, respec- 
tively; vaults and covers, decrease of 39 percent quantitywise and 
29 percent in value; bulletin and blackboards, 18-percent increase in
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quantity and 43 percent in value; billiard-table tops, decrease of 55 
percent quantitywise and 52 percent in value; school slates showed 

- increases of 48 percent and 45 percent, respectively, in quantity and 
value. The value of miscellaneous products (granules, flour, flag- 
stones, etc.) increased 7 percent. Most of the slate in this area is a 
blue-black “soft-vein’” well-adapted for structural products as well 
as for roofing. Detailed figures for production in Pennsylvania are 
given in an accompanying table. 

Slate sold by producers in Pennsylvania in 1948, by counties and uses 

Roofing slate Mill stock 

County Oper- Squares Electrical ST Vauits and 

scuere Value [— > | sz 0 er" hr 

feet) Square Value Square Value Square Value 

Lehigh.._._-...----- 7| 10,010) $201,155} 34,040] $27,336 (1) () a 
Northampton and 
York 2__..--.-.--. 19] 136, 850|2, 645, 216 3, 230 3,821] 518, 210} $371, 595| 24,000] $15, 817 

Total: 1948_._.- 261 146, 860]2, 846,371} 37,270) 31,157! 518,210) 371,595) 24,000; 15,817 
1947..... 21; 121, 480/1, 988, 255} 150,660} 89,242] 478,810} 267,828] 39,500) 22,140 

eo —Eeeee 

Mill stock—Continued 

County uagcbords and | Billistsble | choot sites | Otter | rota 
at (vaalte) © 

Square | vatue | Square | vame | S9Uare | Value 

Lehigh__._..._.-.-----------| 226, 140} $108, 821}_-.._..--|-..-.----| 402,940} $13, 036 $4011 $350, 749 
Northampton and York 2_...| 702,200} 426,433} 192,960] $117, 754|__-...-..|---------/1, 419, 768]5, 000, 404 , 

Total: 1948_......-..-.-.| 928,340] 535,254) 192,960} 117,754) 402,940} 18, 036/1, 420, 169/5, 351, 153 
1947__....._.-.._-| 786,130] 378,421; 424,940} 243,856) 273, 160 8, 991|1, 324, 463/4, 318, 196 

‘ Small amount of slate for structural and sanitary use produced in Lehigh County included under Nor- 
thampton and York Counties. 

2 York County produced granules and flour only. 

Vermont.—To avoid revealing the output of an individual firm, 
Maine has been included with Vermont in the accompanying table. 
The total value of slate products sold in 1948 in Vermont and Maine 
was 3 percent greater than in 1947. Gains of 46 percent and 17 
percent, respectively, were made in total sales value of roofing slate 
and mill stock in 1948, while value of other uses (flagging, granules, 
flour) decreased 13 percent. 

Virginia.—The principal product of the Buckingham County 
quarries is roofing slate. The high-quality Virginia slate, which is 
dark gray or slightly greenish, has been produced for many years. 
In 1948, 17,360 squares of roofing slate, valued at $424,335, were 
produced in this district, representing increases of 53 percent in 
quantity and 63 percent in value over 1947 totals. Substantial 
amounts of granules were produced in 1948 but details cannot be 
given because of the small number of operations. 

Other Districts.—Slate products, chiefly granules and flour, were 
produced in Montgomery County, Ark., near Glenwood; near Placer- 
ville, Eldorado County, and in Inyo County, Calif.; and near Fair- : 
mount, Bartow County, Ga. 

888326—50——73
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. | | | PRICES 

The average price of roofing slate, f. 0. b. quarry or mill, as reported 
to the Bureau of Mines, increased $2.74 per square to $20.88 per - 
square in 1948. In Pennsylvania it was $19.38 per square, in New 
York $24.66, in Vermont and Maine $23.73, and in Virginia $24.44. 

The average value of mill stock rose to 63 cents per square foot in 
1948, an increase of 6 cents over 57 cents in 1947. The average value 
of electrical slate increased 24 cents (to $1.21), structural and sanitary 
slate 16 cents ($0.75), grave vaults and covers 10 cents ($0.67), black- 
boards and bulletin boards 10 cents ($0.58), and billiard-table tops 4 cents 
per square foot (to $0 61), compared with 1947. The average sales value 
of granules a short ton increased 67 cents while flour increased 34 cents. 

_ Price History.—The trend of annual average value of roofing slate 
and mill stock compared with wholesale prices of all building materials 
over a 34-year period is indicated in figure 4. From 1915 to 1920 
slate prices (compared with 1935-39 base period) have been somewhat 
below the general average for building materials, while from 1921 to 
1936 they were above. Fairly close agreement with the general 
average was maintained from 1936 to 1945, at which time a persistent 
uptrending began in the values of roofing slate. 

| a 
se ot | 240 PF || rT . 

' pop | 
8 200 | | Th ; 

“| | Ty TIF | 2 160 a 7 | | 

at 7 ph aN ped | | ° | a 100 / i 0 Ne-5 ™, om of pews eo" j | 

PA wand KAO 
| 80 iy 

fr | | | tf 
| me] 

1918 1920 1925 1930 1935 1940 1945 1950 | 

FIGURE 4.—Average value of slate compared with wholesale prices of bullaing materials in general, 1915-48. 
Wholesale prices from U. S. Department of Labor.
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FOREIGN TRADE : 

Imports.’ —The value of slate imported for consumption has been 
increasing somewhat during recent years, amounting to $616 in 1946, 
$5,747 in 1947, and $13,652 in 1948. Of this latter figure $182 (2,790 
square feet) was for roofing and $13,470 was classified as ‘other.’ 
Details are shown in an accompanying table. 

Slate imported for consumption in the United States, by countries, 1942-48 ! 

| [U. 8S. Department of Commerce] 

Country 1942 1944 1946 1947 1948 

Canada____.--------------eeeee eee eeeeeeeeeeee--| $177 {Le $23 $16 | $1,078 
China__.._.-_-_ 22-2 2 eee eee |-- ee] | eee 39 66 
Italy _-_------.-------------- ee 83 | 5,688] 11,584 
Japan __-__------------------------ ee} ee] eee} eee fee eee eee 89 
Mexico.__._....-------------.----- + ------- |e ee $50 64 |------.---]---- ee 
Norway. -..----.----------------------.-------------- |---| |---| eee ene 10 
Portugal__...---_----------------- ee eee |---| 446 |_-.-.----- 317 . 
Spain... eee |e | eee 424 
Switzerland __-_._--.---.----------2e ee} ----_--__--|-------_--|--------_-|_2- 31 
United Kingdom______.___ 22 fee 1 jee ee ee 4 53 

Total._..---2-.------ee eee eee 177 51 616 5, 747 13,652 

1 No imports during 1948 and 1945. 

Exports.—The following table gives the value of exports of slate | 
products for the latest 5-year period as reported to the Bureau of Mines 

. by shippers. In 1948 the total value of exports was $587,328, a de- 
crease of 3 percent compared with 1947. | 

Slate exported from the United States, by uses, 1944-48 ! 

Use 1944 1945 1946 1947 1948 

Roofing... 2-2 veeeeeeneeeeeeee---------------| $5,398 | $3,465 | $7,103 | $13,748] $4,476 
School slates ?__.__._...-.--.--.-.--.---------.--_._-] 24, 008 4,751 21, 701 30, 436 25, 846 
Electrical._....---_-_-__.1----------------------| 3 782 |= 24901 117} 8 164 4, 245 , 
Blackboards___.___.__...-..-..---------------.-----.| 14,674 | 20,211 | 40,204] 47,809] 685,314 

Billiard tables ie doais and wales 75,797 | 161,439 | 47,605 | 43,161 | 58, 692 
ructural Uncluding floors and waikways)__-_..._._- ’ 

Slate granules and flour. \ 180, 697 { 219, 933 \ 386, 642 | 466, 736 428, 755 

Total eae eece eee nee 304, 356 | 414, 605 | 508, 462 | 605, 144 | 587, 328 

1 Figures collected by the Bureau of Mines from shippers of products named. 
2 Includes slate used for pencils and educational toys. 

TECHNOLOGY 

The use of lightweight aggregates in the building construction in- 
dustry has become of prime interest in the past few years. Two recent 
reports covering the utilization of slate in the manufacture of this 
ageregate have been released.” 

UNION OF SOUTH AFRICA 

Shortage of steel and cement in the Union of South Africa has given 
impetus to production of slate in the Transvaal. Annual production 
from all quarries is reported to exceed a value of £100,000 annually.’ 

1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the U. S. Depart- 
ment of Commerte. 

? Pennsylvania State College, Properties and New Uses of Pennsylvania Slate, Mineral Industries Exp. 
Station, Bull. 47. 168 pp. 

Conley, J. E., Wilson, Hewitt, Klinefelter, T. A., and others, Production of Lightweight Concrete Aggre- 
gates from Clays, Shales, Slates, and Other Materials: Bureau of Mines, Rept. of Investigations 4401, 1948, 

pp. 
3 Mine and Quarry Engineering, vol. 14, No. 9, September 1948, p. 291.
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GENERAL SUMMARY 

UTPUT of crushed and dimension stone combined (225,535,390 
short tons) in 1948 increased substantially over the 1947 total. 
Production in 1948 was up 9 percent, and the total value ($328,- 

984,571) was 14 percent greater than the value reported in 1947. 
Sales of crushed and broken stone in 1948 were 9 percent greater in 
quantity and 13 percent greater in value than in 1 947, while dimen- 
sion-stone production increased 18 percent quantitywise and 17 
percent in value. In common with the general trend of prices, the 
average unit values for some classes of dimension stone showed 
increases over 1947 figures. | 

As in the past, the tables in this report give the quantities sold or 
_ used by producers and the values f. o. .b. quarries and mills. Stone 
quarried and used by producers is considered as sold and is included 
in the statistics of sales. The data, however, do not include stone 
made into abrasives (such as grindstones) or that material used in 
making lime and cement. These materials are reported in terms of 
finished products in the Abrasive Materials, Lime, and Cement 
chapters of this volume. The following tables show the total sales 
of stone by kinds, uses, and States. 

1148
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Stone sold or used by producers in the United States, 1944-48, by kinds 

: Basalt and related : 
Granite rocks (trap rock) Marble Limestone 

Year | 

Short tons} Value jShort tons} Value [Short tons| Value [Short tons! Value 

1944___...___| 7,395, 390/$17, 200, 247| 14, 048, 290/$17, 158, 774 152, 710| $4,374, 722/115, 506, 130/$118, 550,317 
1945.._......| 7, 740,030; 17, 052, 764; 14,910, 540) 17, 532, 775 171, 230} 5, 284, 827)112, 574, 420)121, 441, 509 
1946__._.--...} 11, 119, 490} 29, 492, 076) 16, 400, 120! 20, 683, 202 205, 260} 7, 919, 979|134, 717, 410/155, 649, 197 
1947___.--...| 12, 443, 320} 34, 123, 460! 19, 616, 020] 25, 755, 314 227,880} 10, 252, 522/150, 408, 820/186, 548, 286 
1948. _..--....] 13, 685, 880} 38, 807, 266) 20, 654, 580) 29, 916, 965 276, 000] 10, 421, 254/166, 742, 390/215, 451, 016 

. Sandstone Other stone ! Total 

Year Ff 

. Short tons Value Short tons | Value Short tons| Value 

1944... ____--__-___---}| 6, 426, 670 |$10, 985, 211 | 12,055,390 | $7,372, 886 }155, 579, 580 |$175, 642, 157 
1945__.-.-_--------_------------}] 4,386,990 | 8, 712,045 | 13,622,000 | 9,283,982 |153, 405, 210 | 179,307, 902 
1946__..---..----------------..| 4, 253, 860 | 11,407,302 | 12,156,220 | 9,187,730 |178, 852,360 | 234, 339, 486 
1947__...--_-_-.--_--...-----.-| 6, 809, 080 | 16, 586, 504 | 18,049,670 | 16,078,396 |207, 554,790 | 289,344, 482 
1948__.--.------------..-------| 7,289,950 | 18, 048, 947 | 16, 886, 590 | 16,339, 123 |225, 535,390 | 328, 984, 571 

t Includes mica schist, conglomerate, argillite, various light-color volcanic rocks, serpentine not used as 
marble, soapstone sold as dimension stone, and such other stone as cannot properly be classed in any princi- 
pal group. 

Stone sold or used by producers in the United States, 1947-48, by uses 

1947 1948 

Use a A 

Quantity Value Quantity | Value 

Dimension stone: 
Building stone: 
Rough construction !___......._........short tons_- 200, 420 | $1, 996, 445 289,480 | $2, 510, 957 
Cut stone, slabs, and mill blocks 1__..-_cubic feet__| 7, 203, 530 | 16,614,261 | 9,208,020 | 22,398, 186 
Approximate equivalent in short tons_.---....__. 538, 870 |_.--.-.----_ 691, 720 }_-----.--___ 

Rubble_.-.---.-...-.-.........._....._short tons__ 268, 890 715, 296 276, 200 573, 713 
Monumental stone____.-.-----_.----------cubic feet__| 3, 778,060 | 19,814,723 | 3,724,250 | 20, 541,071 
Approximate equivalent in short tons._....--.---._ 312, 150 |-----..---_- 306, 770 |.-..-----.-- 

Paving blocks___....--_._..----.--.----.---_number__ 683, 950 56, 118 392, 110 32, 810 
Approximate equivalent in short tons_.-..---..---_ 4,830 |-------.---. 3,210 {_----------. 

Curbing__..---_-.____-_......_...-...-....cubic feet__ 634, 860 ; 1,109,897 769, 300 1, 382, 278 
Approximate equivalent in short tons_....---.----- 51, 860 }------------ 62,950 |_-.--------- 

Flagging._...___...-.--..--.--_---.----_-_cubic feet__ 520, 490 585, 782 520, 420 585, 104 
Approximate equivalent in short tons...._--....... 41,440 }------._-.-_ 41, 280 J_-----.--_ e 

Total dimension stone (quantities approximate, 
in short tons)_.....--..----------.---.-------.--| 1, 418, 460 | 40,892,522 | 1,671,610 | 48,024,119 

Crushed and broken stone: 
Riprap_..-.--------.------.------..------short tons__| 5, 732,740 | 6,513,792 | 5, 707, 410 7, 553, 156 
Crushed stone-_~-..---.-.----.-.--.---.--------d0_~__|128, 427, 850 |139, 320,324 |139, 723, 160 | 166, 195, 528 
Furnace flux (limestone) ....-....-----._---....d0-.._} 32, 570, 270 | 28, 687,950 | 34,901,940 | 34, 250,008 
Refractory stone 2__....-..-.-.-....-.-.----...-do_.._} 2,704,220 | 5,536,738 | 2,557,050 6, 531, 084 
Agricultural (limestone) . .-...------.-..-...---do---_| 22, 605, 500 | 35,075, 883 | 20,941,530 | 32,034, 698 
Other uses._-_...-----.-.----------------------d0_.-.| 19, 095, 750 | 33,317, 273 | 20,032,690 | 34,395,978 

Total crushed and broken stone_........--.do-_--~/206, 136, 330 |248, 451, 960 |223, 863, 780 | 280, 960, 452 

Grand total (quantities approximate, in short 
tons)_..-..-.--------.------~-------~-..-.-~--~-..|207, 554, 790 |289, 344, 482 |225, 535,390 | 328, 984, 571 

1 To avoid disclosure of individual outputs, dimension stone for refractory use is included with building 
stone. Rough construction and sawed building stone includes—1947: 36,690 short tons of stone for refractory 
use valued at $905,943; 1948: 16,360 tons, $465,528. 

2 Ganister (sandstone), mica schist, soapstone, and dolomite.
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Stone sold or used by noncommercial producers in the United States, 1947-48, 
by uses 

[Included in total production] 

eee 

1947 1948 

Use 0 Senne rr 

Short tons Value Short tons Value 
eee 

Building stone.._..-_-_--------_____ 10, 120 $24, 499 19, 270 $51, 882 Rubble_....----------- 24, 980 31, 668 — 85, 330 93, 900 Riprap___..-.----- 1, 032, 240 1, 148, 361 1, 337, 260 1, 467, 397 Crushed stone.__.__._._---..-___._.... 11, 899, 150 12, 941, 922 13, 512, 810 16, 924, 108 Agricultural (limestone)...._._........... 422, 420 599, 008 330, 180 461, 047 Other uses... 2-22 817, 170 674, 063 1, 277, 010 1, 133, 329 
Total_._._----2 ee 14, 206, 080 15, 419, 521 16, 561, 860 20, 131, 663 oo Et, SOUT 20, 181, 668 

Stone sold or used by producers in the United States, 1947-48, by States 
eens 

1947 1948 State I 

Short tons Value Short tons Value 
| 

Alabama_....--- 2, 795, 240 $4, 624, 892 2, 475, 530 $4, 482, 133 Alaska__...-0.-- 2-2-2 (1) () 40, 730 54, 637 Arizona__......-------------- 353, 880 219, 891 307, 570 263, 157 Arkansas...-.-0------ 2 210, 100 2 448, 650 1, 379, 410 1, 883, 500 California........-.....-.-.--... 12, 757,790 | 213,012,556 | 211, 936, 240 313, 155, 454 Colorado._.....-------- 1, 069, 250 1, 406, 989 2, 195, 250 2, 490, 449 Connecticut__..--........----..-.. 8 1, 362, 840 21, 929, 548 1, 525, 490 2, 283, 298 Delaware.....-.----------- (1) (4) 36, 390 89, 970 Florida_....----------- 3, 534, 010 4, 511, 894 2 4, 154, 920 25,115, 974 Georgia_.-.---.----- 2, 960, 520 |. 9, 977, 938 3, 631, 430 10, 801, 355 Hawaili__...--- 2 786, 010 21, 470, 703 2 837, 600 21,917, 003 Tdaho__....-------eeee dC 1, 044, 780 2991, 599 1, 081, 060 1, 008, 858 Tilinois....-..-- et 8 15, 545, 1380 | 218,160,506 | 218, 533, 290 2 22, 823, 138 Indiana_.__.--.--..---e-we ed? 5, 589, 550 | 211, 254, 020 2 6, 574, 390 2 14, 989, 239 Towa._...--...---------__-- 5, 586, 460 7, 385, 436 6, 387, 620 8, 332, 682 Kansas__...--.2-- 2, 4, 792, 850 4, 867, 789 5, 815, 680 5, 481, 190 Kentucky_-.-..-------- dC 4, 990, 170 2 5, 875, 574 6, 154, 950 7, 598, 309 Louisiana........----_....... 892, 110 827, 184 (4) (4) Maine___..--- 2158, 150 21, 557, 978 288, 760 2, 021, 035 Maryland..__..---.--.-.... 1,552,610 | 2 2, 416, 393 1, 874, 270 3, 115, 196 Massachusetts....00.............. | 3 2, 565, 960 2 5, 644, 821 2 2,367, 140 2 6, 592, 952 Michigan___....-._-_----- 18, 600, 370 12, 601, 288 | 219, 704, 150 214, 620, 527 Minnesota__..-...-...-.-------_- dT 1, 372, 220 2 3, 854, 473 1, 804, 960 5, 090, 652 Mississippi__........--.--_-.--____. (5) 7 a 24, 330 27, 980 Missouri_......-..-..-...____........... sd: 8, 438,320 | 211, 195, 993 2 9, 020, 580 2 12, 320, 220 Montana.._.--------- 632, 620 574, 726 614, 950 613, 024 Nebraska__.-..--.----- 219, 780 537, 824 366, 110 707, 327 Nevada.._.....---- 1, 691, 700 1, 068, 840 554, 880 680, 957 New Hampshire..._._...... 109, 230 399, 879 88, 4380 314, 353 New Jersey_.-.-.--_--.___....... 3, 857, 710 6, 136, 857 3, 591, 440 6, 375, 877 New Mexico__-__.-_-------- 477, 970 251, 080 531, 300 293, 858 New York.____....------ 11, 197, 990 14, 992, 064 12, 687, 970 17, 261, 486 North Carolina_..._---______...- 5, 018, 060 7, 561, 167 5, 237, 050 7, 713, 859 North Dakota_.....-.------.- wenn eee} (1) Q) Ohio__.---- eed: 18, 710, 890 | 2 23, 633, 433 20, 274, 570 27, 552, 017 Oklahoma___..-.---- ee 2, 610, 770 2, 679, 855 4, 027, 630 4, 141, 379 Oregon... 3, 002, 000 4, 425, 847 3, 682, 420 5, 738, 658 Pennsylvania_._....--..---..... dt 8 22, 352, 810 | 231, 938, 877 23, 172, 190 35, 189, 148 Puerto Rico_.-.----------e- 104, 470 194, 746 2 159, 350 3311, 985 Rhode Island _ wen eee 2 32, 090 2 400, 602 107, 080 536, 651 South Carolina.__...-.------e 2, 207, 840 3, 921, 465 2, 443, 750 4, 543, 436 South Dakota...__...-----e 885, 650 3, 554, 096 763, 080 3, 911, 236 Tennessee_.__..-------- 6, 796, 630 10, 617, 502 8, 011, 360 12, 932, 537 Texas_.----2- ee” 3, 786, 040 4, 277, 404 23, 844, 350 34,658, 720 Utah. 2178, 680 2 368, 255 279, 660 477, 654 Vermont.__.-.----------- 392, 420 7, 652, 139 395, 380 7, 992, 144 Virginia_.__-------- ee 8, 359, 420 12, 377, 061 7, 366, 520 12, 157, 241 Washington _-_..------._-_---ee 3, 865, 110 4, 550, 275 5, 229, 500 6, 382, 462 West Virginia___-...-..------ 4, 888, 860 6, 033, 930 4, 929, 910 5, 802, 683 Wisconsin... 25,897,960 | 211, 669, 611 27, 224, 330 312, 581, 046 Wyoming.______---e 1, 393, 070 1, 497, 034 964, 460 1, 265, 694 Undistributed___._----------- 1, 926, 700 3, 793, 798 1, 335, 980 2, 300, 231 
Total_.__--_-__- 207, 554, 790 289, 344,482 | 225, 535.390 | 328, 984, 571 

1 Included with “Undistributed.” ; 
4 To avoid disclosing confidential information certain State totals are incomplete, the figures not included being combined with “‘Undistributed.” The class of stone omitted from such State totals is noted in the State tables in the Statistical Summary chapter of this volume.



| STONE 1151 

| DIMENSION STONE 

The term “dimension stone” is applied to blocks or slabs of natural 
| stone, most of which are cut to definite shapes and sizes. The prin- 

cipal uses of dimension stone are for the construction of masonry : 
walls and for memorials. Crushed and broken stone, on the other 
hand, consists primarily of irregular fragments sized chiefly by mech- 
anical screening. The main uses of crushed and broken stone are. 
as concrete aggregate, railroad ballast, furnace flux, and various in- 
dustrial uses. | 

Dimension-stone producers may be divided into three main groups 
on the basis of method of operation. The first group quarries stone 
and sells it as rough blocks or slabs; the second quarries stone and 
also manufactures it into finished products; and the third buys sawed 
slabs or rough blocks of stone and manufactures them into finished 
products but does not operate quarries. The Bureau of Mines 
statistical canvass covers the first and second groups but not the 
third. Bureau of Mines statistics are compiled from reports of 
quantities and values of original sales; as a result, they include some 
material sold as rough blocks and some sold as finished products. | 

Total sales of dimension stone in 1948 increased 18 percent in , 
quantity and 19 percent in value compared with 1947. These over-all 
figures include slate, but detailed statistics of this branch of the in- 
dustry appear in the Slate chapter of this volume. | 

Dimension stone sold or used by producers in the United States, 1947-48, by 
kinds and uses 

1948 
Kind and use 1947 P tof 

ercent oO Total change 

Granite: 
Building stone: . 
Rough construction..-_..-.-.-_-...--..---------short tons_. 73, 060 136, 630 +87 
Value________--.- sno een nnn neeeeen--e| $822,004} = $421 178 +31. 
Average per ton__.-__.._------ ee $4. 41 $3. 08 —30 

Cut stone, slabs, and mill blocks___.._._.._._.__._ cubic feet__ 509, 830 713, 350 +40 
Value. en eee neeeee nee] — $2,863,506 | $3, 913) 426 +37 
Average per cubic foot._.-..-.----__-------- eee $5. 62 $5. 49 —2 

Rubble____..-.--.-- ee ____-____short tons_- 86, 910 109, 660 +26 
Value____---------- ss nsnneoneeneeeeeeeeeneeeenn-ee| $214) 291 $236, 774 +11 

Monumental stone_....__.._______________________eubie feet_- 3, 268, 650 3, 826, 990 +2 
| Value__..------- pone nee n-ne} $14; 854,098 | $16, 458) 601 +11 

Average per cubic foot._._____....---------.-- ee $4. 54 $4. 95 +9 
Paving blocks. ._.._--.-_-___-_________-_--__-______number-_. 683, 950 392, 110 —43 . 

Value... ee $56, 118 $32, 810 — 42 
Curbing..._--..------ ee e_--_--_-__-_eubic feet_. 553, 910 699, 370 +26 

Valte.-0 eee eee} $970,840 | $1, 259) 932 +30 
Total: 

Quantity...._______.___._.......approximate short tons_- 521, 630 639, 180 +23 
Valte._2 =o nnn eee nen ee--_-| $19, 280, 787 | $22, 322, 721 +16 

Basalt and related rocks (trap rock): 
Building stone: 
Rough construction._.....__..____-__.___.______short tons_- 23, 020 3, 340 —85 
Value_.__-------.---..----- ++ e $59, 332 $16, 700 —72 
Average per ton._-__-.--------_-.-__-- ee $2. 58 $5. 00 +94 

Rubble______-_-_--__--_.___----------.---.-__-----short tons_- 15, 820 54, 890 +247 
Value____..----. eee $11, 492 $60, 613 +427 

Total: 
Quantity. ..__--______________-_____short tons__ 38, 840 58, 230 +50 

Value....------------------ =n nnn neneeeenn $70, 824 $77, 313 +9
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Dimension stone sold or used by producers in the United States, 1947-48, by 
kinds and uses—Continued | 

ce 

| 1948 

Kind and use 1947 P tof . 
ercent 0 

Total change 

en ORO 

Marble: . 
Building stone (cut stone, slabs, and mill blocks) ..cubic feet_- 501, 590 576, 500 +15 

Value_.____.._-.-- eee eee nne-------| $4, 276, 453 $5, 022, 973 +17 

Average per cubic foot_-.-._--------------+-------------- $8. 53 $8. 71 +2 

Monumental stone._..-_--__-----------------------cubic feet_- 509, 410 397, 260 —22, 

Value...__-_ eee eee eee eee eeeeennune-n--| $4, 960,625 | $4, 082, 470 —18 
Average per cubic foot..-...---------------------------- $9. 74 «$10. 28 +6 

Total: 
Quantity__.........._.______-.---.-approximate short tons. 85, 920 82, 700 —4 

Value_____.__.__________- ee e+ $9, 237, 078 $9, 105, 443 —1 

Limestone: 
Building stone: 
Rough construction..._..._....--.--.-----------Short tons_. 45, 790 47, 930 +5 

Value... e+ $112, 868 $202, 819 +80 

Average per ton__..._..--.-.-.--.----------------------- $2. 46 $4, 23 +72 

Cut stone, slabs, and mill blocks_--.-.--.-------cubic feet__ 4, 839, 130 6, 222, 430 +29 - 

Value___.__----.__-____- eee --- $6, 793, 365 $10, 103, 934 +49 

Average per cubic foot.__.-----..----------------------- $1. 40 $1. 62 +16 

Rubble___.-_.-....__._.___-__-_-----_._-.-.------short tons_- 129, 900 ' 86, 510 —33 

Value... e+ ++ $247, 833 $184, 917 —25 

Flagging. ........-.-_-...---____-...-----------cubie feet__ ’ 145, 620 185, 180 -+-27 

Value________._.._-___-__-- e+ $67, 425 $91, 196 +35 

Total: 
Quantity__...._.......__-.-.----approximate short tons_- 542, 630 607, 130 +12 

Value__....----__-_.._--_ e+ +--+ + $7, 221, 491 $10, 582, 866 +47 

Sandstone: . 

Building stone: 
Rough construction...._.....----.--------------short tons_- 25, 800 25, 380 —2 

Value___....---.----------- ee -- +--+ +--+ $118, 561 $130, 434 +10 

Average per ton__..__..----..--------------------------- $4. 60 $5. 14 +12 

Cut stone, slabs, and mill blocks. ...----------.-cubic feet__ 1, 352, 980 1, 695, 740 +25 

Value______-.---_--_--- e+ + $2, 680, 937 $3, 357, 853 +25 

Average per cubic foot.._.------------------------------ $1. 98 $1.98 j|-..-.-----.- 

Rubble______..____-----...---------------------short tons_- 27, 640 22, 320 —19 

Value_.......----..--------__ +--+ ---- +--+ $208, 239 $80, 026 —62 

Curbing___...---.--_--------_.-------------------cubie feet_- 80, 950 69, 930 —14 

Value_..-.--.--__.--- e+ $139, 057 $122, 346 —12 

Flagging... .--..-_-.--_-_--..--_-----.-------------cubie feet__ 368, 400 321, 640 —13 

Value___._.______-------- e+ $509, 166 $477, 165 —6 

Total: ~ 
Quantity___._..-._.____-__-.---- approximate short tons_. 187, 530 204, 250 +9 

Value_.__.....--_-.------------------------.--------------| $8, 655, 960 $4, 167, 824 +14 

Miscellaneous stone: ! 
Building stone. -......-..-.--.---.---.---_--------cubic feet_- 386, 180 910, 030 +136 

Value_.__..--_..---- eee $1, 383, 680 $1, 739, 826 +26 

Average per cubic foot.._....--------------------------- $3. 58 $1. 91 —47 

Rubble___.__--------_--_-_-__-_---_.--.-----.----short tons_- 8, 620 2, 820 —67 

Value__.__-_.---__----_--_ +++ - +--+ -- $33, 511 $11, 383 — 66 

Flagging.___..-.-_---.-__--_----------------------cubic feet__ 6, 470 13, 600 +110 

Value_____.....___.-_____--__ +--+ $9, 191 $16, 743 +82 

Total: 
Quantity__.._._-..__._....------approximate short tons__ 41, 910 80, 120 +91 

Value__._..----__-__-_- e+ +--+ +--+ $1, 426, 382 $1, 767, 952 +24 

Total dimension stone, excluding slate: 
Quantity_....._.---------------------approximate short tons_- 1, 418, 460 1, 671, 610 +18 

Value__....___ ee ee ene eee ene ---------| $40, 892, 522 | $48, 024, 119 +17 

Slate as dimension stone ?...._.-_.----approximate short tons__ 112, 510 140, 530 +25 

Value.__..____------------------------- ee ---------| $5, 077, 320 $6, 866, 552 +35 

Total dimension stone, including slate: 
Quantity___..-..----.---------------approximate short tons_- 1, 530, 970 1, 812, 140 +18 

Value__..____.-------------------------- =| $45, 969, 842 | $54, 890, 671 +19 

a 

1 Includes soapstone, mica schist, voleanic rocks, argillite, and other varieties that cannot be classified in 
the principal groups. . 

2 Details of production, by uses, are given in the Slate chapter of this volume.
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BUILDING STONE 

The largest use of dimension stone is for building purposes. Con- 
tinued building activity in 1948 resulted in an output of 12,701,220 
cubic feet of stone—an increase of 32 percent in quantity and 34 per- 
cent in value over the 1947 figures. With the exception of basalt, | | 
gains were registered in all kinds of building stone. The following 
table gives the quantity and value of the major types of building 
stone sold or used in 1948. : 

Building stone sold or used by producers in the United States in 1948, by kinds 

| Rough 

Kind Construction Architectural 

Cubic feet Value Cubic feet | Value 

Granite....-..-----------------------------------------| 1, 652,600 | $421,178 | 165,410 | $305, 664 
Basalt. _..--..-..---.--------.-----_------------------- 39, 290 16, 700 j_..---_---_| 
Marble___.._-__..-.------.---.-------------------------|---+--------|------------ 177, 650 582, 979 
Limestone. ...-.-..------.---------------.--.---2---| 870,390 | 202,818] 2,990,510 | 2, 805, 343 
Sandstone...-.--..-------.---..--------2--------.---2---| _ 320,890 | 130,434 | "384,090 | 463, 317 
Miscellaneous- .._---..-------------------------+-------| 1 910, 030 | 11, 739, 826 |_.----------|------------ 

Total... _---------eeeeeeeeennnnneennneeeeeeee ee} 18, 493, 200 } 12, 510, 957 | 3,717,660 | 4, 157, 303 

, Finished . | 
a a ae Total 

Kind Sawed Cut . 

Cubic feet Value Cubic feet Value Cubic feet Value 

Granite?_......--------------] 334,990 | $1,149,955 | 212, 950 | $2, 457,807 | 2,365,950 | $4,334, 604 
Basalt_.--..-.--_.---_..------].--.--------]------------]------------]------------ 39, 290 16, 700 
Marble.......-.-..--..-.-.---| 138,110 | 796,214 | 260,740 | 3, 643,780 | 576,500 | _ 5,022, 973 
Limestone._--.....----------.| 2, 286, 640 | 2,805,767 | 945,280 | 4,492,824 | 6,792,820] 10, 306, 753 
Sandstone. ....-.......--.-...| 1,016,120 | 1,889,502 | 295,530 | 1,005,034 | 2,016,630 | 3, 488, 287 

Miscellaneous..........-.-..-.- () (2) ween mene ene |--- ene 910, 030 1, 739, 826 

Total_..----------------| 13, 775, 860 | 16,641,438 | 1,714, 500 | 11, 599, 445 | 12,701,220 | 24, 909, 143 
a 

1 Sawed miscellaneous stone included with construction stone. 
2 Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 

stone to architectural stone for high-class buildings. 

GRANITE 

In 1948 sales of granite increased 23 percent in quantity and 16 | 
percent in value compared with 1947. The greatest value gains 
were in the building-stone branch of the industry—architectural stone 
sales showed an increase of 123 percent, while sales of rough con- 
struction and dressed stone increased 31 and 32 percent, respectively, 
compared with 1947. Rubble increased 26 percent in quantity and 
sales value increased 11 percent over the previous year. Monumental- 
stone sales values registered gains of 12 and 10 percent, respectively, 
for rough and dressed material. The output of paving blocks was 
43 percent less in quantity; and correspondingly, value decreased 
42 percent compared with 1947. The number of cubic feet and value 
of curbing increased about a fourth and a third, respectively, over the 
previous year’s totals. Unit prices in the building and monumental 
categories were higher for rough architectural and both classes of 
monumental stone. |



, 

. . . . . . et 
Granite (dimension stone) sold or used by producers in the United States in 1948, by States and uses a 
a 

Building Monumental Paving blocks Curbing Total 

Rough Dressed Rubble - Rough Dressed 

State Active $$ a Short 
plants ‘ . . : ons Construction | Architectural Num Value Cubic Value | (ap- Value 

Cubic Value Short Value Cubic Value Cubic Value Droxk 
Short Cubic ee ons fee fee mate) 
tons Value feet Value = 

ns | | | ee | rr | ae | es | ce ne | es | Sein, | So—nneaytcerene | Stree, | Snttnneenrs—ee—ess | SAI nnneReener® | CaS | | | | | D 

California____...----- 17 750| $4,525} 2, 930/$13, 162)---____|--------- 810} $4,668} 29,620) $103,959} () (1) wa-uu-].------| (4) (1) 5,330) $285,214 fy 
Colorado___---------- 6|_--__-_|-----__|----_-_|------_|-------|---------|-------]------- 1, 890 5,430] 1,440] $19, 400|--.-.._|---._-_|-----__|--------- 280 24,830 by 
Connecticut__.__.--_- 6] 3,090} 13,093} 1,690} 3,381) 15,410) $57,302) 5,470) 18, 461 (1) (1) (1) (4) ---.--.|-------| 2,430] $5, 546) 10,920; 178,053 > 
Georgia_.._..-------- 14] 9,150} 11,010/-----__|-------| @) @) 57, 320| 81, 775| 649, 520|1, 600, 075148, 440/1, 207,132) (1) (4) Q) ¢3) 142, 760} 3,062,168 Et 
Maine_-__.-.__-------- 8} @) ¢3) 34, 780} 54, 231/118, 320} 839, 994 170} 1,360 9,080) 10,766} 32,080) 338,137} () (1) Q) (4) 27, 380} 1,327,095 @® 

Maryland--____-------- 4; (1) (1) (1) (1) |-------|---------| @) (1) |----_----|---_-----|-------]---------|-------|-------|  @) (1) @) | Q) 
Massachusetts -__.----- 7% 64) Q@) 28, 130/106, 361; = (') (4) () (1) 14,450] 68,691] (4) (4) (4) (1) (4) (4) 83, 550] 2, 841, 237 re 
Minnesota__.-.------- 19|--.__.-|-------|-------|-------|_ () (1) J-----|-------] 91,110} 229, 880) (1) (Q) fpf) | 24, 900! 2,460, 654 A 
Missouri....---------- Q|----.--|-------| Q@) fete) (1) (1) (Q) 0 |u|] } 4,610] 129,429 
Montana. .__--------- 2|--.----|-------|-------|-------|---_---|---------|------- |---| (1) (1) (ly) JLLTII |e caifee fen} 70) 4857 
New Hampshire_.___- 4| (1) Q) |_|} (1) (1) (1) 10,190] 35,800} (4) (1) [LITT TTT} 2, 760] 218,199 
New York-_..--...---- 3 20! 1,016) 58, 300} 66,000} 3,240] 24,000] 1,950} 7, 500|....---__|.--..---_]---.~-_|----.----| _ (4) (1) (1) (2) | (1) (1) 2 
North Carolina___--.- 6| 77, 170/139, 865| () (1) (4) (1) 4,130} 21,236] 41,980} 133,311} (4) (4) 71, 270| $3, 563) (4) ()° 95,100} 922,086 © 
Oklahoma_._.-...---- 7|----.--|-------] @) (1) 2) (4) 3) (1) 19,390] 62,989] 34,960} 412, 041j---_--_j-------| () () 5,100; 600, 531 A 
Oregon...------------ 1]|_--__._|------.|-------|-------|-------]---------|-------|-------|------ ee fee |) @) fovea |e------f--- eee [eee] G2) (1) 
Pennsylvania_____--~_ 5} =) (1) 1,690} 5, 910)/-----_-|---------] ©) () (1) ) (4) (1) ------u|-----.-]-----..]-.-------| 18,950] 128,489 = 
Rhode Island_____-~-- Q|_--..-_|-----__|---.--_|-------|-------|---------|-------|-------} 43, 9380] 274, 848/---_--_|---------|-------]-------|-------|---------| 3, 580] | 274,848 © 
South Carolina___--_- 4| (1) (1) () (i) |-------]---------}  (@) (4) (1) (1) [----~~~]---------]-------]-------}  @) (!) 37, 560] 1,348,622 
South Dakota.___---- 9)_---.--|------_|-------]-------|  @) G@)  [-------}---- +e (1) (1) —_|210, 800/2, 276, 401].-.____]-----__|------_]--...---_} 24, 150] 2,751,998 
Texas...------------- 3|-----~-|----.--|-------|-----~-|-------]-------~-|-------|------- (1) (4) (1) (4) wane ee H fee ene |---| eee 650 25, 523 
Vermont..._.-------- 5|_-_----|-------| 1,750] 1, 750|---_---|---.--.-_|.---___|_-_____|1, 046, 58018, 974, 622]-______]_--__--__]_______|_---___|-----__|---_---__] 84, 910] 3, 976, 372 

Virginia._____--__--— 2° @) 1} @) (tefl Q)0 te () |) (1) 
Washiugton.__.___---_ 3/----.--|-------]+------|-------]----~--]---------] 500) 2, 500/---_.---_}_-.-----.| 2,030) 25, 153}/_.--___]-------]---~--.|--------- 670 27, 653 
Wisconsin_ -__.-.-_---- 8|_--._-.|-----.-|-------|-------| © (1) nc) (1) 21,250! 638, 759] 88, 370/1, 271, 634] (4) (1) (4) () 9, 960] 1, 354, 424 
Undistributed..._..._|-------| 46, 450/251, 669] 36, 140) 54, 869/410, 970/2, 686, 466] 39, 310] 99, 274} 583, 990/1, 837, 888/245, 890)2, 506, 685|320, 840) 29, 247/696, 940/1, 254, 386] 55,990} 380, 489 

Total_._.....--.. 147/136, 630/421, 178/165, 4101305, 664/547, 940|3, 607, 762/109, 660/236, 774|2, 562, 980/8, 402, 018/764, 010/8, 056, 583/392, 110| 32, 810 699, 370)1, 259, 9321639, 180}22, 322, 721 
Average unit value.__|-------|-------| $8. 08]------_| $1. 85/----__- $6. 58/-----..| $2. 16)----_--_- $3. 28/------- $10. 55}---.-.-| $0. 08]---_-_- $1. 80|.---.-. $34. 92 
Short tons (approxi- 
mate)__...-.-.-----|-------| (2) |-------] 18, 660)--.-_..| 45, 280)--------.|------_]-------| 210, 120|----.----] 62, 890|---------} 3, 210|-------| 57, 730)--------- weno [eee eee 

ce PS A eee eee ee ee ener nearer reese SS eT 

1 Included with ‘‘Undistributed.”’ 
2 1,652,600 cubic feet (approximate).
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The following tables show sales of monumental granite in the Barre 
district, Vermont. 

Monumental granite sold by quarrymen in the Barre district, Vermont, 1944-48 ! 

rr a at TS 

Year Cubic feet Value Year Cubic feet Value 

1944........ | 788, 500 | $2, 553, 681 || 1947-_..-.----------------| _ 937,403 | $3, 534, 798 
1945_.....___........__._| 718,050 | 2,308, 506 || 1948__.-_-----------------| 1, 089, 580 | 3, 952, 622 
1946.__..__-__.------------| 990,156 | 3, 461, 801 

a | ee 

1 Barre granite is sold also for construction and crushed stone. 

Estimated output of monumental granite in the Barre district, Vermont, 1946-48 ! 

a 
| 1946 1947 1948 

Total quarry output, rough stock_--.----..--cubic feet. 982, 692 927, 046 1, 043, 958 

Shipped out of Barre district in rough.-_-------.--do__-. 196, 538 185, 409 208, 792 

Manufactured in Barre district.._...._____---------d0o_--. 786, 154 741, 637 835, 166 

Light stock consumed in district... .-------------d0---- 524, 103 494, 424 556, 778 

Dark stock consumed in district__....------------d0---- 262, 051 - 247, 213 278, 388 

Number of cutters in district--..___.------.------------- 1, 500 1, 748 1, 748 

Average daily wage_.._.-.-.---------------------------- $11. 00 $12. 50 $12. 50 

Average number of days worked_----.------------------ 250 186 252 

Total pay roll for year_..---.--------------------------- $4, 125, 000 $4, 064, 100 $5, 506, 200 

Estimated overhead _-_.-..-.-..------------------------- 2, 062, 500 2, 032, 050 2, 753, 100 

Estimated value of light stock _._.---------------------- 2, 718, 781 2, 688, 430 2, 421, 984 
Estimated value of dark stock. ------------------------- 1, 621, 442 1, 606, 878 1, 447, 618 

Estimated polishing cost-.....-....--------------------- 2, 236, 418 1, 865, 681 2, 099, 965 
Estimated sawing cost........-------------------------- 1, 750, 240 1, 460, 098 - 1, 644, 234 

Total value of granite__._____--------------------.- 14, 514, 381 13, 717, 237 15, 873, 101 

a 
1 Through cooperation of the Granite Manufacturers’ Association, Barre, figures covering the entire 

granite industry of the Barre district are given in this table to supplement figures of sales reported by 

quarrymen. 

BASALT AND RELATED ROCKS (TRAP ROCK) 

Owing to their dark color, basalt and related rocks are not used 

widely as building stone. Sales in 1948 increased 50 percent in quan- 

tity and 9 percent in value. Rubble—a crude form of building stone— 

increased 247 percent quantitywise, while rough construction decreased 

85 percent, carrying value fluctuations of 427 and 72 percent, respec- 

tively. Basalt and associated rocks are used to some extent for 

memorials, but such stones are normally classed in trade as ‘‘black 

granite” and are therefore included with statistics for monumental 
granite.
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Basalt and related rocks (trap rock) (dimension stone) sold or used by producers 
in the United States in 1948, by States and uses | 

a Te a nS SS ES ee i 

. Building stone Total 

| State Active | Rough construction Rubble 
plants jo Short 

hort tons Value 

Sport Value Shor Value 

California.....-.--- 1 ji ----|--.------- (1) (1) (1) (1) 
Montana_._.. 22-2 1 j_ww-------|----.----- (1) (1) (1) (1) 
Oregon._...---- 2 3,340 | $16, 700 (1) (1) (*) (1) 

Washington. __.........- 22-2... 1 [wwe (1) (1) (1) () 
Wyoming__._.______-___-------- 1 |----------|----------| _@) (1) (*) (1) 
Undistributed -...-------------|----------|.-..------|---..---.-| 54,890 | $60,613 | 58,230 | $77,313 

Total... ...-...------__-- 6| 23,340} 16,700 | 54,890] 60,613] 58,230 77, 313 | 
Average unit value.._...--__--_{--..----__|_--_-_ $5.00 |---------- $1.10 j---------- $1. 33 

wt 
1 Included with ‘‘ Undistributed.” 
2 39,290 cubic feet (approximate). 

| . MARBLE 

In 1948 the total output of marble suffered slight declines in quantity 
and value compared with 1947. Marble for building stone increased 
15 percent in quantity and 17 percent in value, while monumental- 
stone sales decreased 22 and 18 percent in quantity and value, re- 
spectively. The gain in building-marble sales reflects the continued 
construction activity throughout the country. The average unit 
values for building and monumental marble increased 18 and 54 cents, 
respectively, to $8.71 and $10.28, while the total average unit value 
was increased 21 cents to $9.35. 

Marble (dimension stone) sold by producers in the United States, 1947-48, by uses 
eee 

1947 1948 
Use | 

Cubic feet Value Cubic feet Value 

Building stone: 
Rough: 

Exterior_....--._---_--------- eee e ene 34,040 | $147, 483 17, 930 $86, 963 
Interior. _...-.__.-......-----------------------| 141, 680 385,139 | 1159, 720 1 496, 016 

Finished: 
Exterior_.........---.------------------------ 48, 820 542, 888 82, 520 713, 799 
Interior....--..-------._----..---.-------------| 277,050 | 3, 200, 943 316,330 | 3, 726, 195 

Total exterior__......--..-..--------- 82, 860 690, 371 100, 450 800, 762 
Total interior___.__....-...._........--.---..|. 418, 730 | 3, 586, 082 476,050 | 4, 222, 211 

Total building stone. _---..--_-__-___---____ 501, 590 | 4, 276, 453 576, 500 5, 022, 973 

Monumental stone: 
ough. ____ 2 ee Ponthed errr? \ 509, 410 | 4,960,625 | 397,260} 4, 082, 470 

Total monumental stone____-_..___-__-_--_-. 509, 410 | 4, 960, 625 397, 260 4, 082, 470 

Total building and monumental_.__..-_.._.__..__| 1,011,000 | 9, 237, 078 973, 760 9, 105, 443 
Approximate short tons.......-----.-2-_ 85, 920 |_.-...------ 82, 700 |_-----______ 

eee 
1 Includes onyx for the manufactu ofmantels, lamp bases, desk sets, clock cases, and novelties.
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Marble (dimension stone) sold by producers in the United States in 1948, by 
States and uses 

| Building Monumental Total 

Acti Quantity 

State ctive | ———_——— 
plants | Cubic Cubic 7 Value Value Short Value 

. feet feet Cubic tons 
feet | (approxi- 

mate) 

Alabama...--------..------~- 2; (1) (1) (!) (1) () (!) (1) 
Arkansas___----------------- 1} 19,000] $35,000] 300 $2, 000| 19,300] 1,640 $57, 000 

' Georgia. ._.-----------_-.--- 4 Q (1) (4) (4) ) (!) (1) 
Maryland_....--------------- 1] 7,560,  62,093).__..-._|.__2"_} 7, 560 640] 62, 098 
Minnesota_.---.------------- 1} @) (4) -------.]----------| @ ©) (4) 
Missouri.....---------------~ 3] 57, 370| 432, 259] 5, 380/29, 636| 62, 750/ 5, 380] 461, 895 
North Carolina____------_-_- i]....__|______.._| 6, 620] 63,009] 6, 620 560} 63, 009 
Tennessee._....---.--------- 7| 271, 100| 2, 085, 673| 11,100] 171, 800| 282 200] 28, 990| 2, 257, 473 
Utah.......---------------- i} () (Qa (1) (1) 
Vermont___----------------- 6| (1) () () () (1) (i) (1) 
Undistributed_..-....-..-..|--------] 221, 470] 2, 387, 948] 373, 860] 3, 816,025] 595, 330] 50, 540} 6, 203, 973 

_ Total______------------ 24| 576, 500| 5, 022, 973] 397, 260| 4, 082, 470| 973, 760| 82, 700} 9, 105, 443 
Average unit value_____---._|-------.]------.-- $8. 71|-------- $10. 28]....---.]---------- 2 $9. 35 
Short tons (approximate)_.._|..-..--.| 48, 940}_.-.-...._] 33, 760)---------_|_--------|----------|---------- 

1 Included with “ Undistributed.” | 
2 Average value per cubic foot. 

LIMESTONE ° 

Limestone is widely used in such public buildings as post offices, 
churches, museums, schools, and commercial buildings. Since the 
war, the industry has been climbing steadily in production. The year : 
1948 was no exception, as building stone, both rough and finished, 
showed substantial increases in tonnage and value. The output of 
rubble declined in quantity and value, while sales value of flagging 
increased one-third over the 1947 figure. | 

The average unit values for all classes increased in 1948. The 
over-all average unit value of all dimension limestone increased to 
$17.43 a short ton in 1948 compared with $13.31 in 1947. 

The area in the United States most productive of dimension lime- 
stone is in the vicinity of Bedford and Bloomington, Ind. This area 
supplied 80 percent of the rough architectural and finished (sawed and 
cut) limestone sold in 1948. Accompanying tables show production 
in the Bedford-Bloomington, Ind., and Carthage, Mo., areas over a 
5-year period. : 

Purchased Indiana limestone sold by mills in the Indiana oolitic limestone district, 
1944-48, by classes 

Sawed and semi- Cut Total 

Year J 

Cubic feet | Value Cubic feet; Value Cubic feet Value 

1944.0 | (1) 1 287,130 | 1$529,391 | 287,130} $529, 391 
1945_-_.....-----.-------------| 10,840 $6,454 | 278,820 | 798,372 | 289, 660 804, 826 
1946..-.-.-.-----.----------| 42,360] 44,200 | 590,320 | 1,972,265 | — 632,680 | 2, 016, 465 
1947.........--.--------------| __ 68, 020 72,594 | 994,510 | 3,583,166 | 1,062,530 | 3, 655, 760 
1948_.....-.-...-..-.-.-.--.---| 857,080 | 491,898 | 845,850 | 3,558,754 | 1,202,930 | 4, 050, 652 

1 A small quantity of sawed and semifinished stone included with cut stone.



Limestone (dimension stone) sold or used by producers in the United States in 1948, by States and uses FE 

TOTTI TT <<< 
Building 

$$$ 

Rough Flagging Total 
_| Finished ot and Rubble 

: sawe 
State eins Construction Architectural 

Sh Cub Cub Short Cub roel ort ubie ubic or ubic ons tons Value feet Value feet Value tons Value feet Value (approxi- Value 

mate) S 
nn | : 

A 
Alabama_. 2022 - eee 2 feo] (1) (4) (1) (1) penne ene | nee fee eee [eee (‘) = 
California__..-.--.-- ee 4 90 $341 |i} 1, 450 $6, 869 |-.-..---..|-----.-_2_ 1, 540 7,210 WZ 
Colorado. ....--.-----.------- 1 |_---------|------_ (?) ¢3) woeeneeeee} ieee || || (2) (1) > 
Connecticut___.-..----.---.-------__- 1 200 510 |---| ||| Je] 200 510 © 
Illinois. .---------- 10 790 838 |.--..-----|..-...--.-__|o--- Jee 14, 710 21, 388 31, 500 $7, 136 18, 180 29,362 
Indiana._...-__- 17 150 290 |2,328, 180 | $1,914, 559 |2, 657, 210 | $5, 518, 813 4, 500 3, 584 1, 380 700 | 366,190 | 7, 437, 946 rd 
Towa... ------- ee 3 (1) (1) wanna ene | eee |e | (2) () penne ee |p ene 1, 410 5, 298 tx 
Kansas___..- ee 11 (*) (4) (4) (1) (2) (4 4, 920 4, 140 (1) (4) 25, 260 396, 607 > 
Kentucky..-..---- ee 4 (1) (4) won ne ewe e eee eee | fe (1) (2) wae ee | eee eee 960 1, 052 bo 
Michigan___--___--_____-_--_--_-_- 3 1, 360 12, 563 |---|. 880 2, 250 150 600 13, 030 7, 749 2, 690 23, 162 bd 
Minnesota____--.--- 6 (1) (1) ¢)) (2) 113, 000 405, 000 4, 400 14, 048 (1) (?) 20, 450 529,548 6 
Missouri_.__.------ ee 10 (4) () wenn een ne|--e ee (4) (1) 15, 460 61, 344 12, 650 9, 455 25, 180 238, 259 6 
New York.....2-- 2-2 1 () Q) wenn nnn n | eee eee |e nee |e eee ne |e [ee fee eee ee 63 (1) es 
Ohio... .-------.---------------------- 2 () (1) waeneu |e |e} (1) (1) wanna e| eee eee 1) - (Q) “ 
Pennsylvania__..---.- ek 6 6, 150 13, 784 9, 990 12, 648 |-_.---___|_--------_ | (4) (4) (4) (2) 20, 820 61, 124 
Puerto Rico___---------_----- 4 13, 200 50, 250 |_-_- fee 8, 350 8,650 |----.--.._]--------.. 21, 550 58,900 = 
South Dakota.__-_-__----.-.--___-_- Q |_-.-------|----------|----------|------------|------ ee | epee |e ef (4) 5) (1) (!) x 
Tennessee... ee 2 feu fe (1) (1) ween eee ee |e eee (1) () 60 
TexaS....2------ ee 6 |_-------__]_----..-._|] 245, 930 281,119 | 133, 860 389, 449 2, 830 4,704 |-...--..--|-.--..- ._ 30, 360 675, 272 
Utah. ___..2-- eee 1 (4) (4) w---------|--------~---|--~~------|-------- (1) (1) w--~------|---4------ (1) (1) 
Virginia... 2 fie (1) (4) wonneen |e (4) (1) 
West Virginia.....--..--_----___--_-_ 1. (4) (4) weue eee fee |] (1) (1) 
Wisconsin....2 2-2-2 13 4,730 19, 705 264, 780 417, 592 8, 570 20, 895 6, 950 12, 183 119, 280 59, 732 43, 090 530, 107 
Wyoming-_____ eee 1 (1) (1) wa----.-..]--.----.----|u.------- a} eee} (1) (1) 
Undistributed_.___-._---_-- eee 21, 260 104, 5388 141, 630 179, 430 318, 400 962, 184 22, 790 47, 407 7, 340 6, 424 29, 250 588, 509 

Total_.------ ee 113 47,930 202, 819 |2, 990, 510 2, 805, 343 |3, 231, 920 7, 298, 591 86, 510 184, 917 185, 180 91, 196 607, 180 |10, 582, 866 
Average unit value___...----- |e $4.23 |------e $0.94 |-----_ $2.26 |... $2.14 j_------___- $0.49 |... Le $17. 43 
Short tons (approximate)_._._--..____|_----_____ (2) --.------.| 219,910 |........-.-_| 237,680 j_.... 0. ~~ jew] 15, 100 |---| |e 

i enc enn nee erent 

1 Included with ‘“‘Undistributed.”’ 
2 570,390 cubic feet (approximate). .
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Limestone sold by producers in the Indiana oolitic limestone district, 1944-48, by 
classes | ne 

Construction . 
a 

Year Rough block Sawed and semi- Cut 

Cubic feet | Value | Cubicfeet| Value | Cubic feet| Value 

1944.......___..-.-.-----------| 339,090 | $183,829 | 1 254,060 | 1 $222, 354 (2) (1) 
1948 en] 958; 320 | “434,173 | _ 739,080 | _ 571,799 | 401,380 | $1, 023, 744 
14 | 1, 930, 710 | 1, 143, 664 | 1,340,930 | 1,411,831 | 453,010 | 1, 460, 305 
Lay | 2} 082) 330 | 1; 492, 620 | 1,398, 440 | 1,563,008 | 470,620 | 1, 834, 447 
1948 |: 328) 180 | 1, 914,559 | 1,974,730 | 2,312,829 | 682,480 | 3, 205, 984 , 

Construction—Continued 

ll Other uses Total 

Total 
Year enna nen, [ESNSSnnnSSNEEUINIORIUnSnOEII Pres 

Short tons Short tons 

Cubic feet | (approxi- Value Short tons Value (approxi- Value 

mate) mate) 

1944.____._.__..__] 593, 150 43,000 | $356, 183 16,380 | $13, 690 59,380 | $369, 873 
1945__.....-.--| 2,098,730 | 152,000 | 2,029, 716 24, 880 23,850 | 176,880 | 2, 053, 566 
1946.._......-.-.| 3,724,650 | 270,040 | 4, 015, 800 77, 550 45,144 | 347,500 | 4,060, 944 
1947.77] 3° 951,390 | 286, 480 | 4, 890, 075 90,440 | 306,784 | 376,920 | 5, 196, 859 
1948-2] 29887390 | 361,440 | 7,433,372 | 165, 400.1 328,656 | 526,840 | __7, 762, 028 

1 Cut stone is included with sawed and semifinished stone. 

Limestone and marble sold by producers in the Carthage district, Jasper County, 

Mo., 1944-48, by classes ns 

Dimension stone (rough and dressed) 

———___-,-eo> 
Other uses Total 

Building Monumental Total 

Year $$ I 
Short Short 

Cubic Cubic Cubic | 7008 Short ons 
Value Value (ap- | Value Value | (ap- Value 

feet feet feet proxi- tons proxi- 

mate) mate) 

1944..____| 14,180] $94,388| 14, 680| $58, 632| 28,860| 2, 420/$152, 970| 218, 190|$476, 750| 220, 610} $629, 720 
1945.7 | 30230| 211,299| 14,150] 64,900| 44,380| 3, 660| 276, 199) 223, 160] 444, 518/ 226,820) 720, 717 
1946. -7-| 49,190] 289,866) 10,610} 41,718] 59,800| 5, 080| 331, 584) 265, 260| 550, 998| 270,340] $82, 582 
1947.2 12-2|  58,220| 487,799| 2,980] 24,357| 61,200| 5, 200| 512, 156| 300, 680| 513, 273] 305, 80/1, 025, 429 
1948.2 77 | 64510] 532,905} 5,380} 29,636] 69,890] 5, 940| 562, 541| 230, 540] 396, 006 236, 480| 958, 547 

SANDSTONE 

The total production of sandstone in 1948 increased 9 percent in 

quantity and 14 percent in value over the 1947 figures. Stone for 

rough construction decreased 2 percent in quantity and increased 10 

percent in value, whereas the output of rough architectural virtually 

trebled in quantity and sales value. Dressed sawed material de- 

creased n quantity and increased slightly in value, while cut stone 

doubled in quantity and increased 52 percent in value. Rubble, 

curbing, and flagging decreased both in quantity and value compared 

with 1947 totals. | 

As in previous years, Ohio was the principal producer. Its quarries 

contributed 51 percent of the total output in 1948. Other producing 

States, in order of output, were Pennsylvania, Tennessee, and New 

York,



Sandstone (dimension stone) sold or used by producers in the United States in 1948, by States and uses 2 
= _——_eeeeeeeeeeeeee 

Building Rubble Curbing Flagging Total . 
ca eS (enn (Ong UES 

Roush Roush archi Dressed 
. ough con- ough archi- | 

State plants struction tectural Sawed Cut Short Oubi Oubi Short 
awe u or ubic ubic 

Value Value Value | (ap- Value ae tons feet feet proxi 

Short Cubic Cubic — | Cubic mate | tons Value feet Value feet Value feet Value 2 
| |) |] Mm | __]  ———Y S 

California__...._..----_-__. 3} 3,410] $21, 600|-.-.---.|_------|--------|-------- fee | Lt (1) 6,990; $49,015 A Colorado__...-._-...------. 1).--~---~|---_--.-|------~-|-------~|-------.|--------..| 25, 640 $24, 000 3800 $900)..----.-|--------| 38, 460] $15,000] 5, 300 39, 900 Ee Ilinois___------------- J]--------|--------|---.----|---2 == [Leone fee Q) fw fp] CY (1) eC Indiana_.__._.-.--------.. 1|---.----}--------| (4) (@)  f--------]----------} (4) wo------|--------|--------|--------} (4) (4) (1) (4) bs Kansas. _.-.-.-----------2 2; (4) (1) 10, 260} $10, 000}.--.---.j..-------_ Jee} (4) (4) wa------ {eee en [ee Je 1,070 10, 230 ™| Massachusetts. ._.-.-----_. ]j--.---~-|-------_|--------|---_---.| () (1) (1) w-------|----~--~|--------|--- ee Jee |e 440 35, 100 New Jersey_....-.---..--_- 1 80 328} 1,400 896)-.-----_|--------- |---| 190 1,224 i New Mexico. _.-._.---_--_- 2} (4) () 0 [--------|---- 8 |---| eee fee e-- ee feet) Q@)  joi-ee_|----- eee |-eee--efee ee} (?) te New York (bluestone) _.__- 8|--------|--------] (1) (1) (2) (1) 96,890; 166,920 450; 5,100} 9,700) $15,560} 62,070) 108,095} 15,340] 336,188 > Ohio___-.----_-- ee 7|--------|--------] 146, 160] 190, 601} 974, 700/$1, 777, 119} 125, 610 512, 138|--------|--.-----| 55, 100} 102, 228] 121, 150] 210, 957} 103, 150 2, 793,048 bg Pennsylvania 2___--._-_--- 15) 14,100) 60,842} 15,480} 6,901/------__J------~e |e 9,350} 45,662) 5,130) 4,558} 56,020! 93,729] 29, 750 211,692 tg Tennessee.__....--.------- 2 860 5, 540} 201, 570) 239, 894)......._]_--.______ 16, 430 70, 510'------- |---| }----_| 18, 530 25, 704} 18, 920 341,648 © Virginia____.---_-.-.--___ 3} 4,360) 30, 500/-------. |---| -----_---.| (1) @)  fe--e---}--------| GQ) (1) 12, 440 45,590 © Washington....___...--_____ V)---~----|---~----|~-------|--------| 35,220) 70,870} 13,390| 175, 041|---.---_|---2----[-- oe feefL|_ | 33890) eas od West Virginia......._______ 2|--------|~-------]--------]--------|--------|---- =e {eee |) Q@)  jowwel fee eee eee e ne feeee eee} 4) (1) “ Wisconsin.__-__.-_.....-__- 4)_~---._|------~-|---.--~.|--------|--------|----------| 4) () ) @) [eee ee je-e- eee |e------- |---| 2,040 27,700 4 Undistributed .--.--------.|--------| 2,570} 11,624] 9,220; 15,025] 6,200} 41, 613| 17,570, 56, 425] 12, 220| 28, 364/__-_---.|___--._-| 30, 410 23,680} 4,730] 30,583 oO rte Go a eee eo eo | Ee eee 
Total._.__-.-----___. 54} 25, 380] 130, 434) 384,090) 463, 317/1,016,120) 1, 889, 502) 295, 530| 1,005,034] 22,320/ 80,026! 69, 930 122, 346] 321, 640] 477,165} 204, 250] 4,167,824 oO Average unit value_._.----_|-------_|-------_] $5.14/-------_] $1. 21)_-. $1. 86! $3. 40|.-------| $8. 59)---.----| $1. 75)-------_]| $1. 48/------__} $20. 41 Short tons (approximate)..|-.------} (8) [-----_-_| 29, 190/....--__| 74, 010 sn-noneo=e| 23, 050)-.-------_|-------_|--------| 5, 220/-----.__] 25, 080|---.--__|---_..-_|___._.-_- 

A Ee ec eee 

1 Included with ‘Undistributed.”’ 
? Includes 144,320 cubic feet of bluestone (approximately 12,210 tons) valued at $126,528 sold for construction, curbing, and flagging. 3 320,890 cubic feet (approximate). .
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The accompanying table shows the sales of bluestone in 1944-48. 
Bluestone is a type of sandstone that splits readily into thin, uniform 
slabs. It is particularly well adapted for flagging but is also used for 
building stone and curbing. The output of bluestone in 1948 increased 
19 percent in quantity and 42 percent in value compared with 1947 
figures. 

Bluestone (dimension stone) sold or used in the United States, 1944—48 ! 

Year Cubic feet Value | Year Cubic feet Value , 

1944... ne---| 156,160 | $108, 732 || 1947...__.__.__._.._.-_.| 274,680 | $326, 168 
1945...-._-.----------.-.---| 109, 330 89,448 |/ 1948... TT} 895; 940 462, 716 
1946 =| 278,720 | 274, 817 

1 New York and Pennsylvania were the only States that produced bluestone. 

| MISCELLANEOUS STONE | 

Types of stone other than those included in the ‘major groups 
already discussed are covered in the following table. The principal : 
types in this classification are mica schist, argillite, light-colored 
volcanic rocks (such as rhyolite), soapstone, and greenstone. ‘The 

| quantity sold in 1948 increased 91 percent while the value increased 
24 percent compared with 1947 figures. 

Miscellaneous varieties of stone (dimension stone) sold or used by producers in 
the United States in 1948, by States and uses 

eee 
Building 

Rough and Flagging Total 
‘ Ou. n 

State plans dressed Rubble 

Short : Value Short | Value Short | Value Short : Value 

= (t) (1 ) © o ( $7, 915 
Georgia...-..----.-_- i} @) Qo fo pg) (1) 
Maryland_-___----.__. 4} 18,430 | $50,327 | @ @ @ | @ | 21,610} 62, 573 
New Jersey_.__._____. 1 2, 000 22,000 |.--.----|-------_]_---_---|--_---_.} 2, 000 22, 000 
New York_-.-..._-___ 1 (4) () w----n--|--- eee fe--- ee feet (4) 
Pennsylvania_..._.._- 3 (1) ¢3) w-------[--------{ (4) (2) 46, 550 194, 264 
Virginia.._...--_-___- 2{ (1) (1) 530 | $2,512} 500 | $9,838 | (1) (1) 
Undistributed....-_-_|-.-----.| 58, 770 |1, 667,499 | 2,290 | 8,871 | 600] 6,905 | 9,860 | 1,481, 200 

Total........--.| 14] 276,200 |1, 739,826 | 2,820 | 11,383 | $1,100 | 16,743 | 80,120 | 1, 767, 952 
Average unit value. --.|...-.---]---------.| $22.83 |_--..--_| $4.04 }_-_.____| $15.22 |_.______ $22. 07 

eee 
' Included with ‘“‘Undistributed.” 
? Approximately 910,030 cubic feet, 
’ Approximately 13,600 cubic feet. 

TRENDS IN USE OF DIMENSION STONE 

A 33-year history of the output of dimension stone by kinds is 
indicated in figure 1. Since the period 1920-30, depression, war, and 
the competition of other building materials have combined to keep 
demand at relatively low levels. However, since the low of 1944 the 
curve has been upward and indications are good for continued 
increases. 

883326—50——74 |
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FIGURE 1.—Sales of dimension stone in the United States, by kinds, 1916~48. : 

: Figure 2 traces for a 34-year period the history of production of all 

building stones and of the principal variety—limestone—in their rela- 

tion to nonresidential building, the class of construction using stone 

most extensively. Activity in building-stone production in peacetime 

generally follows the trend of nonresidential construction, but war- 

time construction that reached a peak in 1942 failed to use the products 

of the building-stone industry to a comparable degree. The industry 

since 1944 is following the general trend but at a lower level. 
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FIGURE 2.—Sales of all building stone and building limestone compared with nonresidential construction 

(public and private), 1915-48. Data on nonresidential building construction from Bureau of Foreign 

and Domestic Commerce,
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TECHNOLOGY | 

In 1948 the American Society for Testing Materials, through its 
Committee C-18, issued two new tentative methods for testing build- 
ing stone and slate and a new set of tentative definitions of natural 
building stone terms. The complete titles of these are: Tentative 
Method of Test for Combined Effect of Temperature Cycles and 
Weak Salt Solutions on Natural Building Stone,! Tentative Method of 
Test for Durability of Slate for Roofing,? and Tentative Definitions of 
Terms Relating to Natural Building Stone,? The last specification 
includes definitions of granite, limestone, marble, greenstone, and 
sandstone, with their many type variations. A paragraph on rock 
textures, such as porphyritic, clastic, etc., is also included. 

A project that promises to be valuable to building-stone producers 
is the stone-wall exposure panel erected in 1948 at the National 
Bureau of Standards. This masonry wall contains building stones 
from 47 States and 16 foreign countries, and the chief purpose is to 
study the effect of natural weathering processes on the various rock 
types. Other items under investigation include watertightness of 
joints, durability of mortars, waterproofing, and structural movements. 
It is expected that a great many years exposure will be required before 
definite conclusions can be drawn. 

A process for the production of artificial stone, covered by British 
Patent 593,648, has been announced. The method calls for com- 
minuted CaO to be partly hydrated by water vapor and then mixed 
with argillaceous material and water into a moldable state. The 
molded shape is then hardened by the action of steam under pressure.* 

CRUSHED AND BROKEN STONE 

Over 223 million short tons of crushed and broken stone were pro- 
duced in 1948, in addition to that used for making cement and lime. 
Output increased 9 percent in quantity and 13 percent in value over 
1947 totals. Chief tonnage gains were in concrete and road metal, 
railroad ballast, and stone for metallurgical purposes. The average 
value at the quarry increased 5 cents to $1.26 per ton. 

The accompanying table of salient statistics shows the quantity 
sold and the value of the output during 1947 and 1948, by uses. 
Detailed data on asphaltic stone and slate granules and flour are 
given in the Asphalt and Slate chapters of this volume. 

1A.8. T. M. Designation C218-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 

yA 8. T. M. Designation C217-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 

a Ans. T. M. Designation C119-48T, 1948 Supplement to Book of A. S. T. M. Standards, part II, pp. 

on British Abstracts, BI, II, III, April 1948, p. 159.
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Crushed and broken stone sold or used by producers in the United States, 1947—48, 
by principal uses 

1947 1948 

Use Value Value 

Short tons |-——--—_;-- Short tons |_-—-__---——_ 

Total Average Total Average 

Concrete and road metal._..__]107, 077, 590 | $125,753,455 $1.17 |121, 542,170 | $149,879,694 $1. 23 | 
Railroad ballast_...........--| 16, 350, 260 | 13, 566, 869 .83 | 18,180,990 | 16, 315, 834 . 90 
Metallurgical___...........-.._| 32, 570, 270 | 28, 687, 950 . 88 | 34, 901, 940 | 34, 250, 008 . 98 
Alkali works.._-..-_.........| 7, 074, 270 5, 295, 318 .75 | 7,349, 540 | 5, 942, 572 .8l 
Riprap...-...-.-....-.-.-----| 5, 732, 740 | 6, 513, 792 1.14 | 5,707,410 | 7, 553, 156 1, 32 
Agricultural. _...........-....]| 22, 605, 500 | 35, 075, 883 1.55 | 20, 941, 530 | 32, 034, 698 1, 53 
Refractory (ganister, mica 

schist, dolomite, soapstone)_| 2,704,220 | 5, 536, 738 2.05 2, 557,050 | 6, 531, 084 2. 55 
Asphalt filler._......-----.___- 486,470 | 1, 422, 998 2. 93 553, 360 | 1, 598, 820 2. 88 
Calcium carbide works_.-_-..- 846, 860 846, 293 1.00 1,052,080 | 1, 027, 952 . 98 
Sugar factories._._._..c.c.--__.-_. 649, 420 | 1, 349, 886 2. 08 471,030.| 1, 098, 933 2. 33 
Glass factories._............-.| 756,930 | 1, 576, 701 2. 08 666, 360 | 1, 410, 120 2.12 
Paper mills...........-.--._-- 569, 930 1, 049, 591 1. 84 475, 880 908, 098 . 1.91 
Other uses____.-..-...----.---| 8, 711, 870 | 21, 776, 486 2.50 | 9, 464, 440 | 22, 414, 483 2. 37 

Total________.______.__..|206, 136, 330 }248, 451, 960 1. 21 |223, 863, 780 |280, 960, 452 1, 26 
Portland and natural cement . 

and cement rock !___....____| 49, 530, 000 (2) _-------.--.| 54, 513, 000 () wee eee nnn 
Lime 3___.___.-..---.-..--.-.| 18, 558, 000 (2) ------------| 14, 528, 000 (?) wane e 

Grand total__._..._.____|269, 224, 000 (2) --.--....~-.~|292, 905, 000 (?) ween een nn ne 

Asphaltic stone_......._......] 1,004, 740 | 3, 756, 074 3.74 | 1,084,004 | 3, 634, 917 3. 35 
Slate granules and flour.___._- 763, 500 | 6, 608, 234 8. 66 658, 870 | 6, 014, 377 9.13 

1 Value reported as cement in chapter on Cement. 
2 No value available for stone used in manufacture of cement and lime. 
3 Value reported as lime in chapter on Lime. 

The following tables show the tonnage and value of stone used for 
concrete and road metal and-railroad ballast for a series of years and 
by States for 1948. . 

Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States, 1944-48 

| Concrete and road metal Railroad ballast Total 

Year ——_—_—_—_—————_ [LC EP > vnhnanxKsSgxXgXwsq—=keae 

Short tons Value Short tons Value Short tons Value 

1944... 64, 795,490 | $66, 144, 499 18, 285,060 | $12, 556, 676 83, 080, 550 $78, 701, 175 
1945.........__.__.| 64,108,190 | 65, 535,403 | 21,265,070 | 14,894,216 | 85, 373, 260 80, 429, 619 
1946_--..---.-- Le 90, 358, 900 97, 765, 446 16, 908, 350 13, 127, 058 107, 267, 250 110, 892, 504 
1947_........._._.__| 107,077,590 | 125, 753, 455 16, 350, 260 13, 566, 869 | 123, 427, 850 139, 320, 324 
1948_._......-__--.| 121, 542,170 | 149, 879, 694 18, 180, 990 16, 315, 834 | 1389, 723, 160 166, 195, 528
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Crushed stone for concrete and road metal and railroad ballast sold or used by 
producers in the United States in 1948, by States 

Concrete and road metal Railroad ballast Total 
State ee OS an (Sn onc nnenSE 

Short tons Value Short tons Value Short tons Value 

Alabama..--.----------- (1) (1) (1) (1) 66, 150 $85, 367 
Alaska....-....--------- 40, 730 $54, 637 (Q) (1) 2 40, 730 2 54. 637 
‘Arizona_...-....-----.-_| 265, 920 261, 868 182,950 | $106,300 | 2 248,870 2168, 168 
‘Arkansas --._--._------- 679,100 | 1, 087, 505 324’ 560 269,740 | 1,003,660 | 1,357, 245 
California...--_---------| 28,008,380 | 27,406, 442 968, 020 718, 127 | 28,976,400 | 28, 124 569 
Colorado...-..-----..._- 1386, 010 279, 126 () (1) 2 136, 010 2 279, 126 
Connecticut...---------}| 21,364, 680 | 21, 788, 530 82, 690 90,957 | 21, 447, 370 21, 879, 487 
Delaware._..__--------- 34, 390 85,970 |__--.--.-----|_------- 34, 390 85, 970 
Florida_.....---.-------| 23,754,130 | 24, 532, 984 (4) (1) 3, 763, 630 4, 536, 234 
Georgia_.-_..----------| 22,820,490 | 23,582, 962 (1) () 2,874,720 | 3, 661, 996 
Hawaii..-.-.-.---------| 837,400 | 1,916, 101 200 902 837,600 | 1, 917, 003 
Idaho._..._...---------| 732, 450 705, 261 (1) (1) 2732, 450 2 705, 261 
Tilinois__..i1u..cc.ccts 10, 671, 540 12, 113, 887 1, 062, 160 974, 182 11, 738, 700 13, 088, 069 
Indiana._...---------_.- 3, 735, 880 4, 057, 797 248, 960 260, 165 3, 984, 840 4, 317, 962 
Jowa..-.---------------- 4, 022, 190 4, 785, 571 5, 820 5, 821 4, 028, 010 4, 791, 392 
Kansas___..--2-.------ 2, 489, 860 3, 025, 216 1, 868, 630 772, 398 4, 358, 490 3, 797, 614 

| Kentucky...--....----| 4,973,770 | 6,334, 264 415, 310 349,092 | 5,389,080 | 6, 683, 356 
Louisiana_.._...-.----.. (1) (1) wane n eee |e ee (4) (1) 
Maine......----..---..| 168, 810 310,850 |__...-------|_....--.....| 168, 510 310, 850 
Maryland__.__.--.------ 1, 537, 630 2, 803, 978 2 44,000 257,200 | 21, 581, 630 2 2,361, 178 

, Massachusetts--..--..-- 1, 869, 290 2, 490, 326 178, 350 191, 641 2, 047, 640 2, 681, 967 
Michigan....-..-------- 2, 697, 570 2, 249, 786 260, 740 286,618 |. 2, 958, 310 2, 536, 404 
Minnesota. .-.---------- 1, 135, 020 1, 322, 792 2174, 080 2115, 497 | 21,309, 100 21, 438, 289 
Missouri......-.-------- 4, 917, 720 6, 265, 077 2 48, 590 2 57,887 | 24, 966, 310 2 6, 322, 964 
Montana____-------- 11, 470 16, 134 367, 650 317, 837 379, 120 333, 971 

; Nebraska.__.-----.-..-- (4) (1) peeeceeeneee-|--- eee (4) @) ° 
Nevada -__.___.-------- 383, 820 357, 577 |_-.----------|_------------ 383, 820 357, 577 
New Hampshire___._-_- 61, 450 77,400 |__......| ee 61, 450 77, 400 
New Jersey_..----._-.--| 3,006,430 | 4,797, 745 (1) (1) 23,006,430 | 24,797, 745 
New Merxico.--....---_- 186, 220 54, 130 342, 650 228, 240 528, 870 282, 370 
New York_____._..--__-. 8, 640, 130 11, 577,182 | 21,359,950 | 21,394, 610 | 210,000,080 | 212,971, 792 
North Carolina________. 4, 460, 830 5, 763, 446 2 542, 640 2 673, 884 | 25,003, 470 2 6, 437, 330 
Ohio..........-..---.--.| 28,069,750 | 29,095,689 | 1,351,330 | 1,508,684 | 29,421,080 | 210,604,373 
Oklahoma. -__...-.-__._- 2, 750, 050 2, 575, 746 2 878, 350 2 439,173 | 23, 628, 400 23,014, 919 
Oregon...-..--.---..---- 2, 985, 940 5, 088, 686 446, 590 443, 892 3, 432, 580 5, 582, 578 
Pennsylvania__.........} 29,179,000 | 2 12, 905, 449 2 314, 520 2 403, 395 9, 760, 610 13, 712, 865 
Puerto Rico... -.-..-__. 2 125, 890 2 241, 455 8, 890 8, 930 2 134, 780 2 250, 385 
Rhode Island _._______- 87, 440 186, 642 {_----- ee 87, 440 186, 542 
South Carolina--._.__._ 1, 934, 780 2, 640, 178 324, 300 382, 075 2, 259, 080 3, 022, 253 
South Dakota-_--..._.-- 2 483, 540 2742, 734 586, 840 - 557, 691 21,070, 380 21, 300, 425 
Tennessee. __...-.---_- 5, 662, 740 7, 149, 002 274, 140 231, 183 5, 936, 880 7, 380, 185 
Texas............_._....| 2? 2,134, 580 | 22, 265,028 258, 850 228,575 | 2 2,393,380 2 2, 493, 603 
Utah...................| “’2.50, 000 235,000 (1) (1) 110, 870 152, 108 
Vermont__..-_.--_. 2 66, 250 2104, 244 () (1) 89, 720 138, 407 
Virginia_. 2.2. 4, 233, 300 6, 181, 021 (4) (3) 2 4, 233, 300 2 6, 181, 021 
Washington__._.._.__.__| 23, 267,300 | 23, 833, 270 @) (4) 4, 429, 440 5, 174, 413 
West Virginia_.......-.-| 1,464,980 | 1, 685, 359 518, 290 534,838 | 1,983,270 | 2, 220, 197 , 
Wisconsin.._..-.-......| 4,749,380 | 4; 688, 354 (1) (1) 24,749,330 | 24, 688, 354 
Wyoming. -.__.___--___- 58, 660 77, 156 680, 910 638, 081 739, 570 715, 237 
Undistributed.........| 795,680 | 1,030,237 | 4,060,030 | 4,068,219 | 3,212,260! 3,034,375 

Total_._......____] 121, 542,170 | 149, 879, 694 18, 180, 990 16, 315, 834 | 189, 723, 160 166, 195, 528 

1 Included with “‘Undistributed.” 
2To avoid disclosing confidential information, total is somewhat incomplete, the figures not included 

being combined as ‘‘ Undistributed.” 

COMMERCIAL AND NONCOMMERCIAL OPERATIONS 

In contrast with strictly commercial operations, noncommercial _ 
operations represent tonnages reported by States, counties, munici- 
palities, and other Government agencies produced by themselves or 
by contractors for their consumption. The accompanying table shows 
the production of crushed stone for concrete and road metal during 
recent years by both types of operations. For a number of years 
before 1940, Government-sponsored enterprises produced 29 to 46 
percent of the total output. Many of these enterprises served make- 
work projects designed to relieve unemployment. However, the war 
changed this situation, and unemployment virtually disappeared.
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Consequently the output of crushed stone by noncommercial agencies 
dropped to 7 percent of the total production in 1945 and 1946. In 
1947 and 1948 the tonnage increased to 11 percent. 

Crushed stone for concrete and road metal sold or used by commercial and 
noncommercial operators in the United States, 1944-48 

[Figures for “noncommercial operations” represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 
producers. Figures for ‘‘commercial operations” represent tonnages reported by all other producers.] 

Commercial operations Noncommercial operations Total 

A Percent Percent Percent 

. Aver- | 72 Per- Aver- o Per- o 
Year change change change 

Short | 200, |in quan- cent of Short | ofr, |in quan- cent of Short | in quan- 
tons tity tons | ¥. tity ota, tons tity 

per from | Guan- per from | GUan- from 
ton preced- tity ton preced- tity preced- 

ing year ing year ing year 

1944____| 56,815,950} $1.02)  —24 88] 7,979,540] $1.06 +6 121 64,795, 490 —21 
1945__--| 59,347,220] 1.01 +4 93| 4,760,970] 1.12}  —40 7| 64, 108, 190 -1 
1946_---| 83,879,680/ 1.07) +41 93| 6,479,220| 1.23} +36 7| 90, 358, 900 +41 
1947_---| 95,178,440] 1.19} +43 89/11, 899,150} 1.09) +84 11|107, 077, 590 +19 
1948._--|108, 029,360} 1.23] +414 89/13, 512,810, 1.25) +14 11/121, 542, 170 +14 

GRANULES 

- Output of granules for roofing purposes has been canvassed since 
1942. The following table shows total production and value for the 
past 5 years. Separate figures for slate granules are given in the 

| Slate chapter of this volume. 

Roofing granules ! sold or used in the United States, 1944-48, by kinds 

Natural Artificially colored Brick Total 

Year Short Short Short Short or or or or tons Value tons Value tons Value tons . Value 

1944_____.-_.| 287,080 | $2, 210,379 | 637,090 | $9,313,356 | 65, 830 | $1,005,964 | 990,000 | $12, 529, 699 
1945_--------| 355,840 | 2,628,052 | 628,220 | 9,124,891 | 61,220 | 947, 637 {1,045,280 | 12, 700, 580 
1946_--------| 447,910 | 3,470,411 | 877,990 | 12,939,512 | 54,660 | 866, 174 {1,380,560 | _ 17, 276, 097 
1947_.-------| 504,980 | 4, 166, 810 |1, 133, 870 |? 17,559,227 | 56,570 | 998, 434 |1, 695, 420 | 2 22, 724, 471 
1948_--------| 448,150 | 3, 828, 307 |1, 002, 430 | 16,563,351 | 35,110 | 586,173 |1, 485,690 | 20, 977, 831 

1 Manufactured from stone, slate, slag, and brick. 
2 Revised figure. 

SIZE OF PLANTS 

In 1947 the average crushed-stone plant produced approximately 
120,000 short tons; in 1948 this average was increased to about 131,000 
tons. During the year 538 of the plants reported less than 25,000 
tons, but they produced only 3 percent of the total output. On the 
other hand, the 29 plants that produced 900,000 tons or over contrib- 
uted 26 percent of the total. The accompanying table shows 
additional details of the size pattern of the industry.
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| Number and production of commercial crushed-stone 1 plants in 1947-48, by size 

of output | 

nn 
aa a 

1947 1948 

Size of output Num-| Total prow | per. | Cumula- | Num- Total pro- | per | Cumula- 

ber of dace cent of| tive total | ber of dae ets cent of| tive total 

plants (short tons) total | (short tons) | plants (short tons) total | (short tons) 

Less than 1,000 tons..---| 71 28,490 | 0.02 28, 490 45 19,910 | 0.01 19, 910 

1,000 to 25,000....--------| 524 | 5,673,240 | 2.96} 5,701,730) 493 | 5, 312,260 | 2.56] 5,332,170 

95,000 to 50,000..---------| 251 | 9, 250,630 | 4.82 | 14,952,360 | 272 | 9, 836, 410 4.75 | 15, 168, 580 

: 50,000 to 75,000_----------| 189 | 11,406,070 | 5.95 | 26,358,430 | 199 | 12, 245, 870 | 5.91 | 27,414, 450 

75,000 to 100,000.-.-------| 118 | 10,171,300 | 5.30 | 36,529,730 | 103 | 8, 785, 280 4.24 | 36,199, 730 

100,000 to 200,000...------| 205 | 27, 466,960 | 14.32 | 63,996,690 | 211 | 29, 510, 390 14,24 | 65, 710, 120 

200,000 to 300,000..-------] 98 | 23, 837, 510 | 12.43 | 87,834,200 | 106 | 25, 757, 880 | 12.43 | 91, 468, 000 

300,000 to 400,000---------} 54 | 18,823,270 | 9.81 |106, 657, 470 54 | 18,704, 550 | 9.03 | 110, 172, 550 . 

400,000 to 500,000---------| 23 | 10,309,220 | 5.37 |116, 966, 690 29 | 13,103,030 | 6.32 | 123, 275, 580 

500,000 to 600,000.-...----| 18 | 9,726,530 | 5.07 |126, 693, 220 15 | 8,303,370 | 4.01 | 131, 578, 950 

600,000 to 700,000..-.-----| 15 | 9,707,840 | 5.06 |136, 401, 060 12 | 7,574,620 | 3.66 | 139, 153, 570 

700,000 to 800,000.-------- 6 | 4,570,890 | 2.38 |140, 971, 950 71 5,182,000 | 2.50 | 144, 335, 570 

800,000 to 900,000_-------- 3 | 2,591,740 | 1.35 |143, 563, 690 10 | 8,474,400 | 4.09 | 152, 809, 970 

900,000 tons and over.-.-| 26 | 48, 259, 700 | 25.16 |191, 823, 390 29 | 54, 403, 250 | 26.25 | 207, 213, 220 

1, 601 |191, 823, 390 [100.00 |191, 823, 390 | 1, 585 |207, 213, 220/100. 00 | 207, 213, 220 

a 

1 Exclusive of marble, which is primarily a dimension-stone industry. . 

METHODS OF TRANSPORTATION 

As shown in the accompanying table, truck transportation is the 

principal method used in the crushed-stone industry, closely followed 

by rail. As in the past years, waterways provide relatively minor 

but locally important transportation facilities. In previous years 

the table included only transportation statistics on the commercial 

stone used for concrete and road metal. However, since 1946, the 

table has included all commercial crushed stone. 

Crushed stone sold or used in the United States in 1948, by methods of 

transportation 

en 
1 l 

Commercial operations Commercial and non- 
commercial ! operations 

Method of transportation Oo”, OO OOO 

Percent Percent 
Short tons of total Short tons of total 

ef 

"ruck _...--------eeene ne eeeeeeeeneeeeneonennnnee-------] 92, 286, 380 44 | 108, 743, 640 49 

Rail_..___..---_-_--.------------------------------------ 80, 114, 420 39 80, 114, 420 36 

Waterway-.---.---------------------------------------- 25, 243, 290 12 25, 243, 290 il 

Unspecified ......-------------------------------------- 9, 762, 430 5 9, 762, 430 4 

207, 406, 520 100 | 228, 863, 780 100 

i 

1 Entire output of noncommercial operations assumed to be moved by truck.



: 1168 MINERALS YEARBOOK, 1948 

GRANITE | 

Sales of crushed and broken granite increased 9 percent in quantity 
and 11 percent in value in 1948, while the average sales value per 
ton increased 1 cent to $1.26. Sales of riprap increased substantially 
as did crushed stone for concrete and road metal. Stone for railroad 
ballast declined 21 percent in quantity and 25 percent in value com- 
pared with 1947 figures. Sharp declines were recorded in the out- 
put and value of stone for “other uses.’’ Unit values increased 
slightly for riprap and ‘other uses,’’ while decreases of 4 and 6 cents 
were noted for concrete and road metal and railroad ballast, respec- 
tively. North Carolina was the principal producer in 1948, followed 
by Georgia, South Carolina, California, and Virginia, in that order. | 

| From the reports submitted, the number of individual operations 
supplying noncommercial crushed stone cannot be determined with 
any degree of accuracy. Therefore, in the accompanying tables 
covering granite and most kinds of crushed and broken stone, the 

| number of active plants is not given. For many years before 1939, 
when noncommercial production was less important, such figures 

_ appeared in the tables. | 

BASALT AND RELATED ROCKS (TRAP ROCK) 

Commercial trap rock normally includes basalt, gabbro, diorite, 
and other dark igneous rocks and is widely used in industry for con- 
crete and road metal and for railroad ballast. Other uses include rip- 
rap, fill material, roofing granules, and unspecified uses. In 1948 
Washington was the leading producer, followed by New Jersey, 
Oregon, Pennsylvania, Massachusetts, Connecticut, and California 

| in that order. Sales of crushed and broken trap rock were 5 percent 
greater in quantity and 16 percent greater in value than in 1947. 

| The average unit value increased 14 cents to $1.45 in 1948. See second 
table following for details.



Granite (crushed and broken stone) sold or used by producers in the United States in 1948, by States and uses 
SL SSS SS SS aS SS ss sss ey rar cy te sr 9 ps ent SSS 

Riprap Crushed stone Other uses ! Total 

State Concrete and road metal Railroad ballast 

Short tons | Value 0 |—-———————————-|—_———__;— Short tons Value Short tons; Value 

Short tons Value Short tons Value 
er rg ey Pe eg ree re ee ae ree | create | tetera ernment | req eree a nmmevenemennsaeemeannse | Qype ptt | eee eget | eer ere etna erie | errr eneeeniey | erent enreynre ear ernennians, 

Alaska..__.-------_-------1------- eee |_| (2) (2) wenn nee en ene |-n eee n eee e ee |e eee [eee ee nee (2) (2) Arizona_... 222222 tole nef] Q) | II) @) California.-_-------.--.-.---_.2_-_-e ee ----e 297,060 | $403,064 742,810 | $761,118 (2) (2) (2) (2) 1,562,010 | $1, 466, 917 Colorado. .------.--.-.-.-_--.--.--_--_--------------_|__...... |e (2) (2) wenn ene nn ne fone nnn ene fone eee [pee (2) (?) Connecticut_....--.---.--.----2-------------------_|_ | eee eee || 30 $166 30 166 Delaware____-----.-------------------------------_---|_____--_--_-|_-----_---_- 34, 390 85,970 |_.-.--_-----|_--_---_-a ae 2, 000 4, 000 36, 390 89, 970 Georgia. ..------------------- eee eee 66, 790 84,204 | 2,526,740 | 3,191, 985 (2) (2) (2) (?) 2,866,040 | 3, 731, 573 Idaho_...-------------.-----_----------------------- |---| (2) (2) wao-- ene nne-|--w- eee |e |e -e- (2) (2) Maine. ___----..---_------ eee (2) (2) (2) ts weeneneee een fene- eee nee |e Jee 9, 920 22, 690 Maryland __._.--_--..--------------------- ee (2) (2) (2) Q@ wean-----e ee [eee Jee ee fee eee 158, 060 313,798 
Massachusetts_--..-.--.--.--.--------_--- (2) (2) 368, 690 498, 529 |___.--_---__|-. ee (?) (2) 401, 160 550,026 {3 Minnesota.___.-..--.--.-----.------------------------ (2) (2) (2) (2) 172,830 | $113, 497 (2) () 216, 820 195,649 6 Missouri__.-.--.-.--.---.-----.-------.------------- 1, 180 1, 516 {-----------_|------------ |---| ee 1, 180 1, 516 
Montana. -..---------------- + ---- eee (2 (2) eene-n---e--- |e (2) (2) mene nen enone [panne nee ee 284, 580 210, 852 4 
New Hampshire___--..._..--.--..--------------- 8 (2) 61, 450 77,400 |.-----------|-..---.----- (2) (?) 85, 670 96, 154 New Jersey..-.--_-------.-------.--_----------------_ |---| (2) (2) wane enn nen [een ene ee nee [pee nee en [pee nee eee (2) (7) New York_.-.--..---.---.------_-------------- ee (2) (2) wav---~----.|---------+ ~~ |------------ |---| |e (3) (2) North Carolina_...-.--..-.-.---_---_---_--_- 20, 180 32,380 | 2,726,460 | 3, 401, 762 542, 640 673, 884 82, 260 218,669 | 3,371,540 | 4,326, 695 Oklahoma---_...-----.-...--.---2---_--_--_-------__ |---| 0 (2) wee eee nnn e nn pene ee eee nee [penne eee [penne renee ee (3) (2) Oregon. -_-.---..------ eo eeeeeee |e |e 2) (2) anne nnn ene ne [pene eee nee (2) (2) (2) (2) 
Pennsylvania____._-.-..--_----_-----------------|------------|_- 66, 760 128, 429 |__| |e 66, 760 128, 429 
Puerto Rico__.----------.-- 2-2-2 ------------ |---| 15, 300 15, 300 |_.-.-------_|----- |e eee 15, 300 15, 300 Rhode Island-.._--..--..-.---------------- +a nee 630 2, 755 5, 790 17, 229 |__-..--_----|------------ 1, 430 9, 506 7, 850 | 29, 490 South Carolina__._.....--.---.----- (2) (2) 1, 721,880 | 2,351, 790 324, 300 382, 075 (2) (2) 2,104,980 | 2, 759, 117 Vermont. -.---.----------.----------- eee |e (2) (2) wenn nn nn ene | enn pee ee [eee eee (2) (2) Virginia. ._-_---_---------------.---------------------|------------|------------| 726,930 | 1, 145, 648 419, 620 486, 141 |_.__~_---_.-|------.-----| 1,146, 550 | 1, 631, 789 Washington.__..-...---.------- (2) (2) (2) (2) ween eee nn nnn |e en ene ee 26, 250 58, 935 250, 910 324, 488 Wisconsin_...----.----------.--.------------------ (2) (2) (2) (2) wenn n ene e en [eee eee (2) (2) 151, 430 126, 091 Undistributed._--.---...-..-.-.2--------- 172, 750 151, 805 779, 690 | 1, 107, 750 463, 800 379, 866 676, 060 704, 172 309, 520 468, 835 

Total__..---.----.------- eee 558, 590 675, 724 | 9, 776,890 | 12,777,910 | 1,923,190 | 2,035, 463 788, 030 995, 448 | 13,046,700 | 16, 484, 545 Average unit value____..---- 22 $1.21 j-------_-_ $1.31 |... oe $1.06 |-.-..--.--.- $1. 26 |-..--...~--- $1. 26 
SSS SS SS ee Sp Pc ssf Ss rs shi ie Pe SSE LER 

1 Includes stone used for concrete pipe, fill material, poultry grit, road base, stone sand, and unspecified uses. hema, 2 Included with ‘‘Undistributed.”’ 
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Basalt and related rocks (trap rock) (crushed and broken stone) sold or used by producers in the United States in 1948, by States and uses =a 
eee 

Crushed stone , . 

_ Riprap Other uses ! Total 

. State Coner ote and road Railroad ballast 

Short tons Value Short tons Value Short tons Value Short tons | Value Short tons Value 

Alaska._...---------------------------------+-------- |---|. (2) (?) w----++----~ |---| |e (?) © Kd Arizona... _...----------------------------------------|_----------_|--_----__-_ 45, 000 $24, 750 |_...-...---_|.--.------__|.-.---------|-----------— 45, 000 24,750 2B California. _......--..--.------------_------------- 37, 210 $61,144 | 1,027,060 | 1,097,946 248,720 | $220,009 |...-------.-|---.--------| 1,312,990 | 1,379,099 Connecticut........-__-...----------- 2+ 2, 610 2,813 | 1,364,680 | 1, 788, 530 82, 690 90,957 |------------|---_---.---.| 1,449,980 | 1,882,300 tg Hawaii__.....------.---------------------------------|------------|------------| 837,400 | 1} 916) 101 200 902 |------------|------------] 837,600 | 1,917,003 5g Idaho____-.--------------------- eee eeeeneee [eee |--eee----| 892, 920 590, 484 j---.------__]---------_]---------__-|------------| 592; 920 590,484 & 
Maine. __.--.------------------------------------~---~|i-----------|------------ (2) (?) ~--~--+------|------------|------------ |------------ (2) (2) te Maryland_....----------------------------------------|------_-----|-------- (2) (2) (2) (Q) 0 || 599, 380 925,501 @® Massachusetts.......---.----------------------------- (2) (2) 1, 202, 540 | 1, 626, 673 178,350 | . 191,641 (?) (2) 1,479,680 | 2,001, 864 Michigan ..___----------------------- 22 ee [eee eee [ee (2) (2) woeennaeenne|enee-- een |e fee (2) (2) i Minnesota_-_.---.-------_--------------- ee (2) (2) (2) (2) (2) (2) panne eee e |e (2) (2) Sa 
Montana. ...----------------------------------------- (2) (2) ~----+-+-----|--------~---|----------+~|---- +--+ |----------- |------------ (2) (2) Ps 
Nevada. -_-.-.-----------------------------------------|------- =e |-----e- (?) (?) wwnne nanan |e en |e fone (?) (2) bd 
New Jersey...------------------..-------------------- 79, 720 129, 561 | 2,642,070 | 4,315, 074 (?) (?) (?) (2) 2, 982, 280 4, 754, 582 oO 
New Mexico__-------------------------------------+--|---------- |e () (?) ------------~ |---| |e (?) (2) rs New York..._..--..--------------------- 2, 180 2,178 | 1,046,680 | 1,671, 845 210, 340 200, 192 |------------|------------| 1, 259, 200 | 1, 964,215 
North Carolina_._.-.--------------------------------_|------e- |e (2). (2) ween ~~~ |---| ne [eee (2) (2) J Oregon_..--..-------------------------- (2) (2) 2, 572,450 | 4,518, 064 (2) (2) aaa -e------|------------| 2, 752,410 | 4,700, 567 
Pennsylvania____.-------------------------------_--_- 440 524 | 1,502,260 | 2, 060, 863 60, 250 100, 669 |-.-.--------|-------.---.| 1, 562, 950 2,162,056 Puerto Rico_..---------------------------- een eee Jenene eee eee 2,110} 2, 290 4, 510 3,680 |------..----]-.---------- 6, 620 5,970 © 
Rhode Island_._....__--------------------------------|------------|-------- 4. (2) (2) annu-------~|-----------8 |---| (?) (?) to 
Texas... ----------------------------------+----------- (2) (?) (7) (?) (7) (?) w-----------|------------ (2) (2) Virginia. _--__---_-------_--- |e ec eee |eeeeee eee} B64, 200 629, 682 |-----._-----|----- 22 ||| 364, 200 629, 682 Washington__.........--..---.------------------------| 444, 100 287,305 | 3,095,160 | 3, 624, 358 (2) (2) (2) (2) 4,541,310 | 5,072, 637 
Wisconsin... .--------------------------~------------~-|------------|------------ (2) (?) ------------|------- (2) (2) (?) (2) 
Wyoming.._._-------------------------------+-------~|-----------+-|------------ (@) (2) wa 2-2 ----~+|----------~-|---------~~-|------------ (?) (2) Undistributed....--.----_------_---- 2-2 - ieee 270, 160 252, 121 855, 960 | 1,377,002 | 1,551,120 | 1,826, 638 273, 260 | $1, 135, 656 809, 830 1, 828, 992 

Total__..-..-------------- eee ee 836, 420 735, 646 {17,150,490 | 25, 243,662 | 2,336,180 | 2, 724, 688 273, 260 | 1,135,656 | 20, 596,350 | 29, 839, 652 
Average unit value___---_---------------.-----------_|------ $0. 88 j------------ $1.47 |----------.- $1.17 |--- eee $4.16 |-----------_ $1. 45 
een nc enn. LLL LL LL LE LT A LS SC SS SSS SP sss ehh EPS 

1 Includes stone sold for fill material, roofing granules, and unspecified uses. . . 
2 Included with “Undistributed.”’ ,
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MARBLE | 

Marble producers, in the course of their manufacturing processes, 
accumulate large quantities of waste material consisting of either 
defective blocks or cuttings and spalls from marble-dressing opera- 
tions. This byproduct material usually is marketed for the wide 
variety of uses listed in the footnote of the accompanying table. 
The average value varies from State to State because in certain States 
a large portion of this material is marketed for such high-priced products 
as terrazzo or marble flour, whereas in others a considerable amount is 
sold for roadstone, concrete aggregates, or for other low-priced uses. 
The average unit value decreased 34 cents in 1948 to $6.81. 

Marble (crushed and broken stone) sold by producers in the United States in 
1948, by States ! 

| Active | Short Active | Short State plants | tons Value State plants | tons Value 

Alabama-_..-.---------- 2 (?) (2) Texas________----------- 1 | 13, 400 | $160, 800 
California__.------------ 1| 3,140 | $56,466 |} Utah___-----------_ 1] 5,500} 87,000 
Colorado. ...------------ 1 1,910 | 47,800 || Virginia_.__--..----_---- 1 | 4,400 51, 419 
Georgia.___-_-_-__----_- 1} @® (@) || Washington. -----_-_-__- 5 | 3,500] 14,564 

Maryland___.._------_--- 1| 5,440 | 76,393 || Undistributed -_-.-.-.-.|--------| 98,540 | 478, 777 
Missouri._---_---------- 1| 1,490 | 10,000 : | 
New Jersey_----------- 1| 1,220 | 21,092 Total_.......-.-..| 22 [193,300 |1, 315, 811 
New York__--.---------- 1 | 22,840 | 230,176 || Average unit value_._.._|.-----..]-------- $6. 81 
‘Tennessee. _....---...---- 5 | 36, 830 | 116, 324 

a 
1 Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, mag - 

nesia, mineral food, plaster, poultry grit, shingles, spalls, stucco, terrazzo, tile, whiting (excluding marble 
whiting made by companies that purchase their marble), and unspecified uses. 

2 Included with “‘ Undistributed.”’ 

LIMESTONE 

Because of its wide distribution and relatively moderate production 
costs, limestone is used more extensively than any other type of 
crushed and broken stone. Sales of limestone were reported to the 
Bureau of Mines from 44 States and 2 Territories in 1948. In 1948, 
limestone (excluding that used in the manufacture of cement and lime) | 
constituted 74 percent of the total crushed and broken stone produced 
in the United States. With the exception of stone for agriculture, 
all classes showed increases in quantity and value. The tonnages 
consumed in ‘Miscellaneous uses,’”’ which as a group gained 4 percent 
in output, are shown in an accompanying table.
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_Iimestone (crushed and broken stone) sold or used by producers in the United States in 1948, by States and uses “I 

Crushed stone 

Riprap Fluxing stone Agriculture Miscellaneous Total 

State Concrete and road | Railroad ballast 

Short Short Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value tons Value tons Value 

Alabama-.._._-_....--|----.-----|----------| 1, 837, 350 |$2, 042, 804 (*) (1) (?) () 229,050 | $287, 805 227,890 | $416,492 | 2,360, 440 | $2, 832, 468 & 
Arizona._.....----~--- 13,880 | $41, 640 24, 300 36, 612 20, 920 $37,118 |---._-----]----.-----|----_ .----]-.-------- Jee} 59, 100 115, 370 2 
Arkansas. -.-..-...-.|.-----~-.~-]---------- 71, 000 71, 004 234, 520 614, 956 (1) ) 22, 790 34, 180 (1) (1) 342, 320 772,853 
California___.....---- 16, 740 3, 371 75, 880 183, 860 284, 020 326, 262 |----------]---------- 430 2, 906 401,570 | 1, 429, 967 778, 640 | 1, 946, 366 bg 
Colorado-._...--...._|-----...--|-----.----| 521, 520 | 1, 025, 508 63, 060 216, 099 |---.__--.-}----..----|-----.-----|-----...---| 686, 760 628, 231 | 1,271,340 | 1,869, 838 > 
Connecticut. ....---.|----.----.|~---..---- (*) ) (1) (1) ~------~--|---------- 42, 780 146, 415 (‘) (1) 64, 360 222,269 fe 
Florida. .-....------- (4) () ~--~-~-----|----.------| 3, 754, 180 | 4, 532, 984 (1) (1) 99, 300 334, 431 292, 450 246, 219 | 4,154,920 | 5,115,974 %Z 
Georgia_._-..--------|----------|--------~-|-----------|-----------| 298, 750 390, 977 |-.--------}---------- ) (4) ) (1) 564, 530 | 1, 085, 692 
Haweaii-..--.-.------|---.---.-.|--------.-|-----------] --------~.-]-----~--.~-|---------|---- +e |- fee |e ee (1) (1) () (3) nd 
Idaho_._-_-._-._.--..|--.-.-----|----.-----|--.--------|----------] 51, 380 35,873 |_...------|-.--.-----|----------_|_---------- 2, 500 8, 000 53, 880 40,873 by 
Iiinois__.--.---.-----} 105,100 | 152,389 | 1,036,300 | 1,359, 398 |10, 671, 540 |12, 113, 887 |1, 062, 160 | $974, 182 | 5,098, 210 | 6, 908, 409 541, 800 | 1, 285, 511 118, 515,110 | 22,793,776 > 
Indiana_......-....--| 109,710 | 150, 683 103, 260 123, 298 | 3, 735, 880 | 4,057,797 | 248,960 | 260,165 | 1,840,650 | 2, 420, 203 169, 740 539, 147 | 6,208,200 | 7,551,293 & 
Jowa....--.---..-.-..| 149, 820 177, 103 28, 140 36, 843 | 4,022,190 | 4, 785, 571 5, 820 5,821 | 2,135, 620 | 3, 085, 872 . 44, 620 236, 174 | 6,386,210 | 8,327,384 W& 
Kansas_...-.-.----..| 453,570 | 505,376 (4) (2) 2, 218, 130 | 2, 797,264 | 209,920 | 208, 406 449, 510 667, 574 (4) (4) 3,347,850 | 4,273,960 ©O 
Kentucky.......----| 31, 720 30, 964 |~-.--------|-----.-----| 4,973, 770 | 6,334, 264 | 415,310 | 349,092 719, 680 869, 251 13, 510 - 18, 686 | 6,153,990 | 7,597,257. O 
Louisiana..___..---._|----------|----enenne[eneneeneeen[neneeeeeee-| (1) Q) |e] eee ne [eee ene efeneeeeee} | () Si 0) (1) A 

Maine__._...--.-..--. (4) (1) ~----------|---- ee 34, 450 91, 730 |----------]_--------- (1) (4) (4) 1) 125, 690 473,179 
Maryland____....-___|----_.--.-]---....--_]_-.--_----_|----.----_| 896, 180 | 1,209,764} 44,000 | 57, 200 14, 380 72, 954 66, 920 95, 751 | 1,021,480 | 1,435,669 yu 
Massachusetts-_...-..|----------]----_----~- ()  « (1) (1) (*) ---------.|----.-----| 148, 090 514, 826 62, 240 338, 699 225, 720 896,227 « 
Michigan.__..---~-.- (4) (4) 10, 730, 970 | 6, 712, 640 | 2,680,270 | 2,229,390 | 260,740} 286, 618 (?) (‘) 5, 268, 220 | 4,326, 432 |19, 667, 640 | 14,429,456 
Minnesota. _..---.--- 4, 880 6, 687 (?) (4) 1, 033, 600 | 1, 168, 364 1, 250 2, 000 163, 310 245, 234 () (4) 1, 232,040 | 1,518,276 00 
Mississippi-..-------.|----------|----~-----|----~------|-----~------|-----------|.---~--~---]----------]---------- 24, 330 27, 980 |.--.-------|----.----.. 24, 330 27, 980 
Missouri..-...-._.-..| 761,830 | 913, 169 31, 810 51, 748 | 4,385, 420 | 5, 808, 843 48, 590 57, 887 | 1,853, 680 | 2, 691, 824 477,110 | 1,189, 582 | 7, 558, 440 | 10, 713, 053 

Montana-__...---.---- () (3) ) () () (1) woon- eo ene] |---| eee 27, 930 82,314 152,000 | 212,119 
Nebraska....--.-----| 273,690 | 344,663 |..---..---.|--..-- |) Q) | pp a (1 366, 110 707, 327 
Nevada.-_....-------|----------|---------- () (1) @) . (1) ~---------|----.-----|---------~-|-----.----- (1) (1) (1) (1) 
New Jersey--.--_---.|-----_-~--|-----_---- 17, 570 34, 229 () 6) ~---------|-----.----}| 119, 950 417, 868 (1) 3) 258, 450 | 1, 133, 705 
New York_-.....--..| 204,030 | 352,951 123, 060 138, 945 | 7, 418,060 | 9, 712, 299 |1, 149, 610 |1, 104, 418 298, 960 856, 911 | 1,946, 290 | 2, 202,450 |11, 140,010 | 14, 367, 974 
North Carolina_..___|-----.---~|..----.-.-|..---._----|-.---..---.| 1, 316, 700 | 1, 822, 012 (4) (4) (?) (4) ~--------~-~|-----..----1 1,352, 180 | 1, 862, 39,



Ohio___-_.--.....---.| 32,100 | $43, 204 | 6, 862,470 | 6, 444,067 | 8, 064, 850 | 9, 087, 524 |1, 351,330 | 1,508, 684| 2,422,460 | 3, 635,073 | 1,185,190 | 2,336, 764 |19, 918, 400 | 23, 055, 406 
Oklahoma.......----| 39,000 | 48,138 (1) (1) 2, 089, 850 | 2,175, 836 (1) (1) 182,010 | 260, 166 44,620 | 106,333 | 2,483,980 | 2, 701, 765 
Oregon... .-...---..|----_-----_|-----_--_.]----__----.|---- (1) (1) ween eee ne lene ene (1) (1) (1) (1) 171, 550 209, 337 
Pennsylvania........| 140,770 | 216,098 | 9, 734,180 |11, 792, 738 | 6,964,360 | 9,525,363 | 254,270 | 302,726 | 890,890 | 2,458,180 | 1, 782,930 | 3, 458, 774 |19, 767,400 | 27, 753, 829 
Puerto Rico. ..-.-.-.|-.--..----|----.----.|].--.---.--_|-..-..----.| 108, 480 | 223, 865 4, 380 5,250 |-----._--..|.----__---. 3, 020 2,700 | 115, 880 231, 815 
Rhode Island._---...]--.--.---_|.----..--_]------ |e 14, 000 63,000 |-----._---.]---.------- 14, 000 63, 000 
South Carolina. .....}---..----_ |---| (2) (1) woe n |e ee (4) (2) GQ) (2) (‘) (1) 
South Dakota....--.| 18,250 | 19,298 |...--___--__|__-____---_] 283,870 | 393, 720 |.--.__.-__|_--.______|_--.-__.-_.|-----_ 13, 390 19,215 | 315, 510 432, 233 
Tennessee... -...---- (1) (1) (1) (1) 5, 660, 620 | 7,146,678 | 586,840 | 557,691 | 825,820 | 1,044,147 | 655, 640 | 1,085, 684 | 7,778,870 | 9,904,024 
Texas_......__..._-.-| 51,570 | 57,423 389,810 | 355,850 | 1,972, 780 | 2,143,886 | 274,140 | 231,183 66, 190 53,740 | 426,970 | 500,376 | 3,181,460 | 3,342, 458 
Utah. _.-2-..--- 22. 1) (1) (1) (1) 50, 000 35,000 |_...-_---_|---------]----e eee] 44,170 | = 144,167 | 208, 510 251, 904 
Vermont...--...-..-- , (1) (1) (1) 66,250 | 104, 244 (1) (1) (1) Q) 113,070 | 833,306 | 285,320 | 1,229,110 
Virginia___....-.---- 1 (1) (1) (1) 2, 923,170 | 3, 997,223 | 514,320 | 507,912 |  691,780| 977,984 | 1,038,130 | 1,752,492 | 5,489,540 | 7, 631, 545 
Washington__...---__]--..__----]----.-.-- (1) (1) Q) (1) woe n ene ne|en ee 16, 830 76, 963 140,900 | 338,696 | 162, 680 420, 825 
West Virginia_._..__.|._--..-.-_]__._..____] 2, 457, 550 | 2, 754,856 | 1,028,910 | 1,587,925 | 518,290 | 534,838 37, 460 86, 905 438, 120 715, 799 | 4,480,330 | 5, 680, 323 
Wisconsin......----..| 66,130 | 83, 860 (1) 0 4, 538, 550 | 4, 455, 556 (1) (1) 1, 433, 850 | 1, 980, 512 77,730 | 145,036 | 6,431,550 | 7,034, 414 
Wyoming........-.-.| 60,100 | 117, 612 (1) 1) 53, 210 60,584 | 447,570 | 495,172 (4) (!) 134,510 | 396,811 697,920 | 1,073, 715 
Undistributed...-...; 49,410 | 652,944] 856,770 | 1,085,608 | 521,780 | 733,945 | 369,630 | 383,733 | 1,104,520 | 1,813,435 | 1,199,770 | 2,604,192 | 1, 252,380 | ~ 1, 529, 712 

Total. _.-.._...]2, 582, 300 |3, 317, 663 |34, 901, 940 |34, 250, 008 |82, 414, 650 |99, 956, 803 |7, 767, 130 |7, 832,978 |20, 941, 530 |32, 034, 698 |17, 527, 710 |27, 476, 000 |166,135,260 |204, 868, 150 
Average unit value. _|_--.._---- $1.28 |-.-.-..--_- $0. 98 |-...-.---_ $1.21 fw $1.01 |---...----- $1. 63 |---.--.--.. $1. 57 |----------- $1. 23 

1 Included with “‘Undistributed.’”’ -; 
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Limestone (crushed and broken stone) sold or used by producers in the United 
States for miscellaneous uses, 1947—48 

nee e nen eee CL CET Ea 

1947 1948 

Use TT 

Short tons Value Short tons Value 

Alkali works__.____..--_--_----------------------------| 7,074, 270 | $5, 295, 318 | 7,349,540 | $5, 942, 572 
Calcium carbide works____-_----_.----------__---__-.___- 846, 860 846, 293 | 1, 052, 080 1, 027, 952 
Coal-mine dusting. ___._---__-------_- ee 386, 980 | 1, 351, 922 414, 910 1, 640, 476 
Filler (not whiting substitute): 

Asphalt__._.. 2. ee 486,470 | 1, 422, 998 553, 360 1, 593, 820 
Fertilizer__....._...--_-__---_----------..------.---| 483, 770 862, 389 612,040 | 1, 155, 690 
Other___-..--_- 143, 270 371, 921 262, 680 841, 406 

Filter beds___.__.-_------------- eee 33, 970 61, 566 19, 940 38, 985 
Glass factories_........--__----- ee 756, 930 | 1, 576, 701 666, 360 1, 410, 120 
Limestone sand..._..-...---_----.--_---------__---_-- 743, 060 651, 607 | 1, 033, 820 954, 544 
Limestone whiting !_______.---_-------..-._-_-.-..--.__| | 492,040 4, 237, 606 537, 230 3, 590, 757 
Magnesia works (dolomite) 2_....-...--.-.-__-__. 358, 320 458, 075 229, 200 315, 680 
Mineral food_........--...2.----- 402,070 | 1, 9387, 359 422, 850 1, 843, 910 
Mineral (rock) wool_....-.------.---__---_____-________- 25, 780 30, 489 40, 540 47, 053 
Paper mills. _..--.--.- 569, 980 | 1,049, 591 475, 880 908, 098 
Poultry grit____------- eee 66, 710 543, 476 72, 040 653, 087 
Refractory (dolomite)_____----..---.--_-_--_------.----| 1, 540, 740 | 1, 728, 623 | 1, 323, 090 1, 497, 285 
Road base. _..------------- ee 771, 010 523, 573 272, 640 229, 054 
Stucco, terrazzo, and artificial stone____.___.___________ 32, 560 309, 919 36, 520 381, 282 
Sugar factories_._..-..---.---- ee 649, 420 | 1, 349, 886 471, 030 1, 098, 933 
Other uses 3____2 579, 450 955, 037 | 1, 164, 220 1, 642, 181 
Use unspecified -..----------- ee 414, 440 586, 909 517, 740 663, 115 

Total... .--------------------------------.------_| 16, 858, 050 | 26, 151, 258 | 17,527,710 | 27, 476,000 

—_—.2 $$ 

1 Includes stone for filler for asbestos products, calcimine, caulking compounds, ceramics, chewing gum, 
explosives, floor coverings, foundry compounds, glue, grease, insecticides, leather goods, paint, paper, 
phonograph records, picture-frame moldings, plastics, putty, roofing, rubber, tooth paste, wire coating, 
and unspecified uses. 

2 Includes stone for refractory magnesia. 
3’ Includes stone for acid neutralization, athletic-field marking, carbon dioxide, chemicals (unspecified), 

concrete blocks and pipes, dyes, fill material, light bulbs, motion-picture snow, oil-well drilling, patching 
plaster, pharmaceuticals, rayons, roofing granules, spalls, and water treatment. 

Dolomite (calctum-magnesium carbonate) has a variety of uses, 
some of which are distinct from those of high-calcium limestone. 
Dead-burned dolomite is used as a refractory lining for metallurgical 
furnaces, and statistical data on this product (which is closely allied 
to lime) are given in the Lime chapter of this volume. Raw dolomite 
is also used as a refractory, particularly for patching furnace floors. 

Sales of dolomite and its primary product of calcination—dolomitic 
lime—for certain uses are covered in the accompanying table. 

Dolomite and dolomitic lime sold or used by producers in the United States for 
specified purposes, 1947-48 

ee 

1947 1948 

Short tons Value Short tons Value . 

Dolomite for— 
Basic magnesium carbonate !...--._-_--_-- 358, 320 $458, 075 229, 200 $315, 680 
Refractory uses. .-----.------_--------------------} 1, 540, 740 | 1, 728,623 | 1,323,090 | 1, 497, 285 

Dolomitic lime for— 
Refractory (dead-burned dolomite)__-..._.._.-._--_| 1,395, 200 | 14, 295,359 | 1,544,760 | 17, 847, 182 
Paper mills__.------------------------ ee 48, 000 453, 000 56, 000 554, 000 

Total (calculated as raw stome)._.__--_-_--.-_.-.-..-.| 4, 785,000 |--_--___----| 4, 754,000 |____-_._____ 

td 

1 Includes dolomite for refractory magnesia.
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The following table shows the tonnages and values of fluxing stone 
sold for use in various metallurgical operations. 

Sales of fluxing limestone, 1944-48, by uses 
a 

Open-hearth Other Other metal- 
Blast furnaces plants smelters ! lurgical 2 Total 

Year |---| —__—_—_}_—_ |_rcr—- 

Short | value | Sort | vaiue | Short | vate | SBOE vaue | Sone’ | Value 

1944____ 124, 045, 890|$18, 954, 79816, 158, 870|$5, 251, 987| 557, 830|$547, 27/317, 740|$376, 051/31, 080, 330|$25, 130, 113 
1945____/21, 901, 820} 17, 111, 472)5, 038, 140) 4, 286,889} 502, 230) 491, 178/197, 330) 186, 854/27, 639, 520} 22, 076, 393 
1946____|19, 674, 130} 15, 803, 857/4, 869, 300] 4,342,467} 449, 050| 490, 566)165, 280) 154, 943/25, 157, 760| 20, 791, 833 
1947____|25, 817, 270] 22, 000, 94216, 059, 440) 5, 862,292] 512, 880) 593, 811/180, 680) 280, 905/32, 570, 270| 28, 687, 950 
1948. _|26, 339, 790| 24; 721, 052|7, 873, 410] 8, 695, 137| 503, 490| 609, sis 250| 224) eS 901, 940] 34, 250, 008 

enemas 

1 Includes flux for copper, gold, lead, zinc, and unspecified smelters. 
2 Includes flux for foundries and for cupola and electric furnaces. 

As the statistics of the lime and cement industries are presented in 
separate chapters of the Minerals Yearbook, they are not covered in 

the Stone chapter. However, a commodity review of limestone would 
be incomplete without suitable recognition of the large tonnage of : 
limestone consumed by these industries. Consequently, the following 
table shows the total tonnage of limestone consumed for all purposes. 

. Limestone sold or used for all purposes in the United States, 1946-48, in short 
tons 
a 

Use 1946 1947 1948 

Limestone (as given in this report) (approximate) __._-~- 134, 717, 000 150, 409, 000 166, 742, 000 

Portland and natural cement and cement rock !_______-- 43, 877, 000 49, 530, 000 54, 513, 000 

Lime 2 o-oo one nnnenenneeeeeee--| «1, 985, 000 13, 558, 000 14; 528, 000 

Total. -----------------n-neweeenneenne-e-eee------| 190, 579,000 | 218, 497, 000 235, 783, 000 
a 

1 Reported in terms of cement in Cement chapter of this volume. 
2 Reported in terms of lime in Lime chapter of this volume. 

SANDSTONE 

Sales of crushed and broken sandstone increased 7 percent in 
quantity and value in 1948 compared with 1947. Increases in ton- 

nage were registered for refractory stone, concrete and road metal, 
and “other uses,” whereas riprap and railroad-ballast output declined. 
Average unit values increased for refractory stone, riprap, and railroad 
ballast and decreased for all others. California, Pennsylvania, and 
Colorado were principal producers. 

MISCELLANEOUS STONE 

Crushed and broken stone, other than the five principal varieties 
already discussed, includes light-colored volcanic rocks, schists, 
boulders from river beds, serpentine, and flint. The following table 
shows sales of stone of these types in 1948. Total sales decreased 7 
percent in quantity and about one percent in value in 1948 compared 
with the preceding year. California was the principal producer in 
1948. Other States producing more than a million tons were Kansas, 
Missouri, and Oklahoma. The average unit value increased 6 cents 
in 1948 to $0.87. See second table following for details.
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Sandstone (crushed and broken stone) sold or used by producers in the United States in 1948, by States and uses ~j 
O> 

Crushed stone 

Refractory stone Riprap | Other uses Total 
State Concrete and road metal Railroad ballast 

Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value 

Alabama. ann (2) (2) weewe nen nen | oo eee | eee |e [eee ef [ee (2) (2) 
Arizona..__-_-.--_-.-.-..____ |---| (2) (2) wonewnnnee- |---| | | (2) (2) 
Arkansas__...---.----.-____- (2) (2) ------------|------------ (2) (?) waoae----- nn |-- ene |e eee [eee (?) (?) 
Oalifornia__.._-.._--.--- 6, 220 $57, 063 (2) (2) 1, 189, 610 | $1, 221, 579 (2) (2) (2) (2) 1, 522,120 | $1, 403, 923 
Colorado_____-_....--.__.._.- (2) (2) (2) (2) 19, 900 12, 962 |_----__- |e 766, 370 $333, 442 811, 480 392, 717 tt 
Kansas___.-..__-..._._...__.|/.----------.]------------ 9, 850 $8, 372 78, 750 134, 411 77, 040 $92, 454 1, 210 V7 166, 850 235, 314 Eg 

Maine..------------------222|-nnnneeenne~|[ennneennnnne[eeeeeeeceeee[eneeeeeceeee] 2) Qf (2) > 
Massachusetts_.__--.-.-.-.._|------------|------------|~-----------|-----------. (2) (2) wane nee e aoe |---| (2) (2) a 
Minnesota__.__-____..___.____|_-.------__-_|----_--____- (2) (2) eee cee e ene [pee eee eee |e |e | ee ee (2) (2) C2 
Missouri__....------....-.._}_~----------_|--------__-- (2) (2) wo wee enw e nen |e eee ee | ee |e |e eee eee (2) (2) 
Montana_____._-___-___..___|._--.-------]_----------- (2) (2) wee eee e een |pe nee eee ee (2) (2) ween een eee |e eee 130, 170 126,914 
Nevada_.__._.-___--___-___.|_----.------|.----------- (2) (2) ween eee e eee e|-nn eee eee |---| nee |e |e (2) (2) tt 
New Mexico._..__.__...---__|_-----------|------------|------------|----- eae (2) (2) 342, 650 228, 240 |__-.--------|------------ (2) (2) > 
New York________---.--_-..|------------|-----------..|------------|------------ (2) (2) woe ene | eeee eee eee ne [eee eee eee ne [pene eee (2) (2) eu 
North Carolina__....-------.|_-----------|------------|--------.---|------------ (2) (2) none e eee eee n eee eee eee {eee eee eee ee |eeee eee (2) (2) w 
Ohio..__-__------_ 85, 140 1, 130, 686 67, 320 229, 398 4, 900 8,165 |_-----.-_.--|/_----_.--..--}| 49, 640 291, 288 207, 000 1, 659, 537 S 
Oklahoma.__..-.--_-- tee (2) (2) wane nen enn |e eee |e ee eee fe (2) (2) bt 
Pennsylvania_._-_....______ 675, 900 2, 438, 069 (2) (2) 645, 620 1, 195, 794 (2) (2) --------~-.-|.-------..--| 1, 428, 070 3, 786,416 JL 
South Dakota_______________ 88, 130 185, 200 (2) (2) 199, 670 349, 014 |_..-.-.-----]_---2 eee (2) (2) 414, 340 708, 809 
Tennessee_..______-__---_____je--.---- |_| ee (2) (2) pace eee eee |e eee (2) (2) (2) (2) beat 
Texas._...-.--- || eee 10, 000 25, 000 }.-------- eee 10, 000 25,000 © 
Utah__..-.-----__- (2) (2) wee eee eee |p eee |e |e eee eee eee eee eee | pee (2) (2) nae 

Virginia__..-._---- 98, 240 234, 622 |.-.--.--.---|-------- ee 96, 610 167, 402 14, 440 14, 440 5, 230 7, 868 214, 520 424, 332 co 
Washington. __.-__-__-__2 |e} (2) (2) (2) (2) wee ween eee ee | poe eee eee eee (2). (2) 
West Virginia.....-.._______ (2) (2) pene eee een |p ee (2) (2) wee e enn nee [pee eee en] eee ee 446, 740 116, 607 
Wisconsin. ___..---.---_.--.. (2) (2) wanno------- |---| |e | |e (2) (2) 575, 350 3, 491, 157 
Wyoming.___._--.__--_--____|_---_---_---}.-----------]------------|------------ (2) (2) (2) (?) ~-----------|------------ (2) (2) 
Undistributed_._..____.______ 280, 330 988, 159 304, 220 459, 749 924, 690 570, 172 224, 750 266, 188 819, 270 3, 231, 309 1, 159, 060 1, 510, 397 

Total__...__.........-_| 1, 233, 960 5, 033, 799 381, 390 697, 519 3, 169, 750 3, 684, 499 658, 880 601, 322 1, 641, 720 3, 863, 984 7, 085, 700 13, 881, 123 
Average unit value__._-_____}__--__-____- $4.08 }--..-.-_-___- $1.83 [~~ $1.16 {------ $0.91 {[-----_-_-___- $2.35 |-.---..-_--- $1. 96 

a a er a enna nnann anny 

1 Includes sandstone for chemical use, fill material, poultry grit, road base, rock wool, roofing granules, spalls, stone sand, and unspecified uses. 
2 Included with ‘‘Undistributed.’”’ oO



Miscellaneous varieties of stone (crushed and broken stone) sold or used by producers in the United States in 1948, by States and uses : 

Crushed stone . | 

00 Riprap Other uses! Total 
a State Concrete and road Railroad ballast | 
oe | 

t Short tons Value Short tons Value Short tons Value Short tons Value Short tons Value 

& Alaska......-.----------- |e Jee (7) (2) wane eee ae |---| ee |e ee (2) (2) 
Arizona_........__.--.------------------------ ee 10, 760 $9, 885 |_---.--.--.-|-.--.-- ee 182, 950 $106, 300 260 $53 193, 970 $115, 738 
Arkansas__....-_____-------------- eee (2) (2) (2) (2) (?) (?) ~-----------]-.---.------ (?) (2) 
California....-...--....-.-------- ee 903,900 | 1,725,957 | 5,048,900 | $4, 325, 799 556, 730 381, 056 233, 250 120, 517 | 6, 742, 780 6, 553, 329: 

o Colorado. -___.--..-------_-----__--_-___---_---_--.--|.--.--------]_.---------- (2) (2) (2) (2) weneneee eee] ee 100, 230 75, 821 
Florida______.....---.._..-----. eee (2) (2) (2) (2) w-----------|----- |e |e eee (2) (2) 
Georgia. -...-...------.------- eee |e |e (2) (2) wenn eee ene | eee [eee ~-----------| (2) (2) 
Idaho. __.-.----- eee |---| (2) (2) (2) (2) --------~---|------------ (2) (2) 
Kansas 3__.._.______--_.----_..---------.-------------|---.--------|_-----------| 4192, 980 493,541 | 1,581, 670 471, 5388 |... f_----_, 41, 774, 650 4 565, 079 
Maine-_-___-------- eee 320 326 87, 290 88, 676 |_--------_-_|_-- 87, 610 89, 002 

Maryland. ....---------------------------------------|------------|------------ (?) (2) ~-----------|------------ (?) (2) (2) (2) 
Massachusetts...-........-------- 2 8, 590 33, 498 168, 000 235, 000 |_......- |---| | 176, 590 268, 498 
Michigan ..._-__-...-- 22-22] eee |_--- ee (2) (2) wowene eee fee ee (2) (2) 33, 820 167, 909° 
Missouri 3_..--_--_----.-------- eee (2) (?) 4 532, 300 4 456, 234 (2) (2) (2) (@) 41, 424, 350 4 766, 068 
Montana. ._...-----------.--.--- | eee | (?) (?) penne ewww we | penne [nee eee fee eee (?) (2) 
Nevada. ...------------ nen eee eee |e ee | pee eee (2) (2) woe e eee e een e | pene eee e nen n fee eee eee een [penne ee eee (2) (2) ow 
New Jersey...--------------- | eee (2) (7) ween e eee |e |e een fee eee (?) (2) OS 
New York-.--_____-.--------- eee} eee (2) (2) (?) (2) wee eee eee eee |p eee (2) (2) iP 
North Carolina_____-_........-.-----._-__--________-_ |e ee J]_eee ee (2) (2) wee e eee ene | peewee ene nee |-eee eee |e eee eee (2) (2) tat 
North Dakota____-_-__-_-_---------- |---| | eee | eee} ee (2) (2) (2) (2) 
Ohio. ..----------. eee |---| eee (2) (2) ween eee |eee eee eee | pn e eee [eee eee (2) (2) 
Oklahoma #_._____-_--- eee |e} eee 654, 800 392, 880 878, 350 439, 173 |_---.-----__|-----------_| 1, 633. 150 832, 053 
Oregon.__.._...--------_ eee (2) (2) 212, 370 261, 001 (2) (2) ween ne eee eee eee eee 639, 510 614, 166 
Pennsylvania. ..-...-.--..- | eee (2) (2) ween eee e ee {eee eee (2) (2) 230, 940 767, 899 
Puerto Rico____-_..--.------------------------_---- |e --- |e -- (2) (2) ween eee n| eee e een ee | ene eee [eee ee (2) (2) . 
Rhode Island__--__-_.-_-.-----_---_-_-____ tee (2) (2) wee eee ne | eee ee eee | eee eee ene |e eee nee (2) (2) . 
South Carolina_____.____.-. eee] eee (2) (2) wee eee eee | poe eee cee | cee een een |en eee ee eee (2) (2) 
South Dakota________----_-- oe] eee Jee ee (2) (2) ween eee ene |e eee eee ne |e eee eee [eee ee (2) (2) 
Tennessee___.-_-_---_-----_-____- ee | |e (2) (2) cee eee ne | eee eee eee eee eee eee eee |p eee ee (2) (2) 
Texas... -- eee (2) (2) 151, 750 96, 142 (2) (2) (7) (2) 608, 480 429, 667 

Utah.._.-_--- eee ------ |------------ |----------- (2) (2) (2) (2) ~----------- |e -- ee - (2) (2) 
Virginia. __..-.------_--_- eee |e |e 122, 390 191, 066 j_----_-_-____}-_ ee |_| eee 122, 390 191, 066 
Washington_._.-_-__-_-_______--- ee (2) (2) (2) (2) (2) (2) (?) (2) 223, 890 246, 209 
West Virginia__.-...--_---_--------- eee |e (2) (2) wee eee [ee eee cw eee eel eee ee eee eee eee eee eee eee (2) (2) 
Wisconsin. __-___-.----_-_--------.----_--- |e Je 10, 910 17,153 |---| |e 10, 910 17, 153 
Wyoming..______.___.--.--_-_------------------------|------------|------------ (2) (2) (2) (?) --------~---|------------ (?) (2) 
Undistributed...-....._-.--.-- 2 425, 140 357, 488 | 1,848,700 | 2,059,328 | 2,295,910 | 1, 723, 316 698, 250 985, 794 | 2,903, 200 2, 871, 514 

Total... ---------_-.___| 1, 348, 710 2, 126, 604 | 9, 030, 890 8, 216, 820 5, 495, 610 3, 121, 383 931, 760 1, 106, 364 | 16, 806, 470 14, 571, 171 
Average unit value_____..__.---- eee $1.58 |-----e $0.91 |}_-------__ $0.57 |.------_____| $1.19 |_---e $0. 87 — 

1 Includes stone used for agriculture, asphalt filler, concrete blocks, fill material, refractory, road base, roofing granules, spalls, stucco, and unspecified uses. — 
* Included with “ Undistributed.” , ~J 
3 Chats; figures collected by Denver, Colo., office of the Bureau of Mines. Missouri figures also include chert aggregates. 4 Includes a small quantity of stone. ~J
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MARKETS | | 

As has been shown in preceding sections of this chapter, the principal 
| utilization of crushed stone is as aggregate in concrete and road metal 

used in the construction of buildings and highways. It follows, there- 
fore, that crushed stone sales should more or less parallel the trends of 
portland-cement shipments,the area of new concrete pavements, and 
the value of new construction. These relationships are shown in 
figure 3.° 

300 FoF 

2050 +++ aA 

= 200 po | LAK] 

a (square yards) 

150 \ Concrete and road metal  o"— ) 
= , Portland cement ner * tons) me | ea 

2 100 % gga SE x aT 
(value) 

1932 1934 1936 1938 1940 1942 1944 1946 1948 

FIGURE 3.—Crushed-stone aggregates (concrete and road metal) sold or used in the United States compared 
with shipments of portland cement, total construction (value), and concrete pavements (contract awards, 
thousands of square yards), 1932-48. Data on construction and concrete pavements from Bureau of For- 
eign and Domestic Commerce. 

The metallurgical industries operated at high rates during 1948. 
Pig-iron production—more than 60 million short tons—was 3 percent . 
greater than in 1947; and steel production—more than 88 million 
tons—was 4 percent greater than in the previous year. As a result of 
these increases, metallurgical stone sales increased 7 percent over 1947. 
The correlations of fluxing-stone output with pig-iron production and 

; of refractory stone with steel-ingot production are shown in figure 4. 

TECHNOLOGY 

It has been known for some time that marble is adversely affected 
by temperature differentials and that permanent growth is sometimes 
induced by these cycles. The expansion is normally accompanied by 
decreases in such structural properties as strength, elasticity, and co- 
herence. A granulated effect (commonly called ‘‘sugaring’’) in various 
marbles appears to be attributed to the unusual thermal expansion of 
the component calcite crystals. This unequal expansion tends to 
loosen the inherent bond between the crystals thereby resulting in 
crumbling or disintegration. Tests are being made at the National 
Bureau of Standards to determine the basic reasons for marble 
weathering.° 

5 National Bureau of Standards, Technical News Bulletin: Vol. 32, No. 3, March 1948, pp. 28-29.
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FIGURE 4.—Sales (tons) of fluxing stone and refractory stone (including that used in making lime) compared 
with production of steel ingot and pig iron, 1932-48. Statistics of steel-ingot production compiled by 
American Iron and Steel Institute. . 

The use of limestone to neutralize acid wastes has recently been 
reported.® 

During 1946 the Bureau of Mines examined several high-grade 
limestone deposits in Washington. A report covering examination of 
the Sauk Mountain deposit has been released.’ 

In connection with the preparation of crushed stone for marketing, . 

a method for washing finer sizes of the material is being used. The 
method includes the use of a series of nozzles of %-inch pipe slightly 
flattened and using a high velocity of water trained on the crushed 

aggregate.® 
The use of ‘‘skull crackers” in quarrying operations was mentioned 

in the 1946 and 1947 Stone chapters. A recent report describes the 

use of a skull breaker for secondary breaking in a limestone quarry.® 

Extenders are widely used in the paint industry. A study of the 

commercial possibilities of using finely ground limestone for this pur- 

pose has been recently reported.” 

FOREIGN TRADE” 

| Importation of stone into the United States in 1948 suffered a 
decline in value compared with 1947. Decreases in total value were 

registered for marble, granite, and quartzite but travertine imports 

00 Reidl, A. L., Limestone Used To Neutralize Acid Wastes: Chem. Eng., vol. 54, No. 7, July 1947, pp. 
100-101. 

7 Popoff, Constantine C., Investigation of Sauk Mountain Limestone Deposits in Skagit County, Wash.: 
Bureau of Mines Rept. of Investigations 4355, 1948, 14 pp. 

8 Rock Products, vol. 51, No. 12, December 1948, p. 84. 
9 Mosier, McHenry, A Skull Breaker in a Limestone Quarry: Bureau of Mines Inf. Circ. 7472,1948, 4 pp. 
10 Kimmel, A. L., and Tyner, M., Florida Limestone as a Paint Extender: Rock Products, vol. 51, No.1, 

January 1948, pp. 118-120. 
11 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce.
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almost doubled over those reported for the preceding year. A slight 
increase in value was recorded for “‘other’’ stone. 

_ The export trade in 1948, although relatively small, increased 
slightly in quantity and value for marble and other building and 
monumental stone. The bulk is shipped to Canada with most of the 
remainder to other countries in the Western Hemisphere. The value 
of “other manufactures of stone” decreased slightly in 1948. 

_ Stone and whiting imported for consumption in the United States, by classes, 
| 1947-48 . 

[U. 8. Department of Commerce] . 
TTT TT SSS ED 

1947 1948 

Class —_——_——_, | --~- 

Quantity} Value jQuantity| Value 

Marble, breccia, and onyx: 
Sawed or dressed, over 2 inches thick__._.._____cubic feet__ 21 $77 648 $5, 586 
In blocks, rough, ete__...----.-....-.._._-___-.._.-._-do__-.| 169,812 | 703,311 109, 345 436, 305 

a Slabs or paving tiles_____.........__..._._.__..superficial feet_.| 83, 739 30,345 | 147,053 85, 197 
All other manufactures_._..__.---_---.-.-..-.--------------_|----------] 99, 115 Ji.--_-____| 182, 429 

Total__-_._-_ eee eee eee ee |-ee-------| 832,848 |---| 659, 517 
: —————SSS=™"_—OWDPoDRa===—™l™_=_—aa>P=_€_Cl_EN—“D@DDaa2=a"aaan@@"TWqV@®_|!$:-=»E=E=*[=TD 

Granite: 
Dressed_......--._-__-..-------.....______-_____cubie feet__ 51,046 | 484, 574 23, 537 218, 213 
Rough.______-.-_--_---------------------------------do__._| 89, 697 | 262,390 84, 504 265, 962 
Paving blocks, wholly or partly manufactured -_._-number-__ 1 29 1 71 

Total____-_-_-___-----_------ ee |---| 746, 993 |--- 484, 246 

Quartzite_..-.-------------__------.---.-----------short tons_.| 215,688 | 592,485 | 225,342 491, 343 
Travertine stone__-..-..-...----....---..-..__....._cubie feet__| 24, 860 43, 108 51, 259 85, 643 

Stone (other): 
Dressed_...-.------.------------------------ | 3, 498 |-...-.--__ 3, 957 
Rough (monumental or building stone)__._..-__cubic feet__ 5, 872 10, 500 4, 516 6, 078 
Rough (other) _....-....--.-...----..........__short tons..| 43, 774 81, 831 43, 590 100, 612 
Marble chip or granito._..___.___-..---.-..---..._-__do____} 11, 928 81, 224 7, 743 70, 988 
Crushed or ground, n. s. p. f...---------------------- ee} 6,328 |_..---___- 4, 833 

~ ‘Total...---- +--+ +--+ een eee ----------| 183,381 |_-----____ 186, 468 

: Whiting: , 
Chalk or whiting, precipitated..........._..._.-short tons_. 2, 375 99, 488 1, 253 58, 629 
Whiting, dry, ground, or bolted_____..._-_-___-______.do____ 3, 089 43, 971 7, 268 109, 311 
Whiting, ground in oil (putty)-..-..__----..-.___..--.do___- (1) 22 (1) 37 

Total__-..____.---- ee --- |---| 148, 481 |e 167, 977 

Grand total. ._.--------_---_--------------------.--------|---------_|2, 542, 296 |_--_..-___] 2,075, 194 

a 

1 Less than 1 ton. 

Stone exported from the United States, 1944-48 

[U. S. Department of Commerce] 
ea aa 

Marble and other building 
. and monumental stone | Other manu- 

Year factures of 
stone (value) 

Cubic feet Value 

1944.00 eee 78, 164 $201, 036 $176, 423 
1945... eee 119, 004 337, 666 174, 874 
1946_... eee 224, 692 463, 572 280, 380 
1947___. ee 320, 016 583, 826 567, 388 
1948... ------eeeee 345, 697 584, 050 516, 725



Sulfur and Pyrites | 
By G. W. JOSEPHSON anp M. G. DOWNEY ! 

: GENERAL SUMMARY 

HE high level of industrial activity was reflected in the sulfur pro- 

duction of 1948. In the United States a native-sulfur production 

record was established as the industry tried to satisfy the unprece- 

dented requirements of domestic consumers and a great foreign 

demand. Italian sulfur producers were in a less favorable position 

because of cost disadvantages. Their output increased slightly and 

their export situation was improved somewhat through governmental 

assistance programs, but many basic difficulties remain to be solved. 

The rate of consumption of native sulfur has become so great that 

reserve problems are receiving serious attention. No outstanding 

discoveries were revealed in 1948 but exploration _is very active. 

International trade in pyrites, particularly in Europe, gradually is 

resuming its prewar pattern ; consequently, production in the exporting 

countries, such as Spain, Fortugs. and Cyprus, increased. In the 

United States pyrite output declined slightly but was still near the 

record rate. 
The trend of sulfur prices continued upward, but increases have been | 

much less than those for most other commodities. 

Salient statistics of the sulfur industry in the United States, 1985-39 (average) 

and 1945-48 

ne 
| 1935-39. | | | 
Guero) | 2948 | 1946 1947 1948 

en Es en Te 

Sulfur: 
Production of crude sulfur_-_long tons.-| 2,175,057 | 3, 753, 188 | 3,859,642 | 4,441, 214 4, 869, 210 

Shipments of crude sulfur— 
For domestic consumption.do...-| 1,420,236 | 2,914,603 | 2, 939, 140 | 3, 529, 043 3, 715, 999 

For export........-----.---.d0...-| 566,361 | 918,691 | 1, 189,072 | 1,299,060 | _ 1, 262, 918 

| Total shipments....------do--.-| 1,986,597 | 3,833,204 | 4,128,212 | 4,828,103) 4, 978, 912 
Imports: 

Ore_..----------------------d0---- 555 |_....-------|------------|------------|----------=- . 

Other__---.-----------------d0---- 3, 427 33 |. 35 | — 15 38 

Exports of treated sulfur -_-.-.--.do---- 16, 374 23, 971 56, 748 50, 477 32, 630 

Producers’ stocks at end of year!.do--.-| 3,560,000 | 3, 500,000 | 3, 200,000 | 2, 800, 000 2, 700, 000 

Price of crude sulfur per long tonf.o.b. 
“mineS.....--------------------e-----| $17.40 $16 $16 |  $16-$18 $18 

Pyrites: 
Production..........-------longtons..| 544,144] 722,596 | 813,372 | 940, 652 928, 531 
Imports...........-acse-----d0----| 433,485 | 186,507 | 182,803 | 126, 553 107, 411 
Price of imported pyrites c. i. f. At- 

lantic ports, cents per long-ton unit. . 12-13 14 14 15 15 

Sulfuric acid: Production of byproduct 
sulfuric acid (basis, 100 percent) at cop- 
per and zinc plants----------short tons- - 564, 794 842, 635 716, 216 725, 197 641, 445 

1 Stocks held at mines only. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from recordsof the 

U.S. Department of Commerce. 
1181



1182 _| MINERALS YEARBOOK, 1948 - : 

SULFUR 

DOMESTIC PRODUCTION 

Production of sulfur continued at a high rate throughout 1948; and | 
a new record, 10 percent above the previous high, was established. 
Demand from both domestic and foreign consumers was so great that 
shipments from the mines—4,978,912 tons—exceeded production. 
(4,869,210). These tonnages apply only to the output of Frasch- 
process mines. Relatively small quantities of sulfur were also pro- 
duced by conventional mining methods in California, Colorado, 

| Nevada, Texas, and Wyoming. This material is consumed princi- 
pally in treating alkaline soils. 
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FIGURE 1.—Domestic production, shipments for domestic consumption, exports, and imports of crude sulfur, 1900-48. 
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FIGURE 2.—Domestic produetion and imports of pyrites, 1900-48. | 

Mines in Texas produced 79 percent and those in Louisiana nearly 
21 percent of the native sulfur output of the United States in 1948. 

California.—Sulfur ore was produced at the Crater Claims in Inyo 
County by Roy Kitching, and at Leviathan, Alpine County, by the 
Siskon Mining Corp. - 

Colorado.—General Agricultural Products Co. mined sulfur ore in 
Delta County. 

Louisiana.—In 1948, for the first time, annual production of sulfur 
in Louisiana from the Grande Ecaille mine of the Freeport Sulfur Co.
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in Plaquemines Parish exceeded 1,000,000 tons. A $7,000,000 : 

program of improvement and expansion was completed in 1948. 
Experiments in the transportation of molten sulfur by barge from the 
mine to Port Sulphur have been successful. 

Nevada.—In Humboldt County, W. S. Peterson produced sulfur 
at the Oscar Streeter mine. 

Texas.—In 1948 sulfur was produced in Texas by the following 

firms: Duval Texas Sulfur Co., at Orchard Dome, Fort Bend County; 
Freeport Sulphur Co., at Hoskins Mound, Brazoria County; Jefferson 
Lake Sulphur Co., Inc., at Clemens Dome, Brazoria County, and at 

Long Point Dome, Fort Bend County; Texas Gulf Sulphur Co., at 

Boling Dome, Wharton County, and at Moss Bluff Dome, Liberty 

County; and the Pecos Orla Sulphur Co., Inc., at Michigan Claims, 
Culberson County. 

The construction program of the Texas Gulf Sulphur Co. at Moss 
Bluff Dome was completed in 1948 and the first production was 
reported in June. Sulfur from this dome will be shipped by barge 
to Galveston. 
Wyoming.—Development work on a sulfur mine at Afton, Wyo., 

was carried on by Star Valley Mines, Inc. Near Cody, Wyo., the 

Cody Sulfur Co. was active, and the Interstate Chemical Co. was 

preparing to produce sulfur from local geyser deposits. The market 
for material from this area is primarily in soil conditioner, but experi- | 

| mental work looking toward its use in the preparation of phosphatic 
fertilizer is being carried on. 

. Sulfur produced and shipped in the United States, 1944-48 

Produced (long tons) Shipped 

| Year a rs 
‘Texas Louisiana Total Long tons APPION eo 

a (O(n 
1944... _..-------eeeee ene ee-eee------- | 2, 582, 238 635,920 | 3,218,158 | 3,.519, 083 | $56, 300, 000 
1945_..__--.__----------- ee ---------------| 2,969, 778 783,410 | 3,753,188 | 3,833,294 | 61,300, 000 

1946__._-__----------_---------------------| 2, 975, 472 884,170 | 3,859,642 | 4,128,212 | 66, 100, 000 

1947____-__---------- eee ee _----------}| 3, 561, 214 880,000 | 4,441,214 | 4,828, 103 85, 200, 000 

fag: ccccci 3) 867, 545 | 1, 001, 665 | 4, 869, 210 | 4, 978, 912 | 89, 600, 000 

a 
1 In addition to the refined sulfur shown, native sulfur ore (10-70 percent S) for agricultural use was pro- 

duced in Colorado and Texas in 1944-48 and in California and Nevada in 1946-48. Total shipments of this 

material were as follows, in long tons: 1944—1,639 ($8,950); 1945—1,615 ($12,170); 1946—6,344 ($95,531); 1947— 
4,303 ($65,124); 1948—1,700 ($30,220). 

Sulfur produced in Texas in 1948, by companies, in long tons 

Company quit, | Guster | quarter | quarter | Total 

Texas Gulf Sulphur Co......--------------] 742,403 782,364 | 797, 761 797,424 | 3,119, 952 
Freeport Sulphur Co..._---..------------- 85, 620 96, 605 95, 330 90, 390 367, 945 
Jefferson Lake Sulphur Co., Inc_---------- 60, 840 51, 522 51, 399 48, 357 212,118 

Duval Texas Sulphur Co.__-.---.--------- 30, 285 47, 410 41, 480 48, 355 167, 530 

Total.....---------------------------| 919, 148 977, 901 985, 970 984, 526 | 3, 867, 545 
CO 

RECOVERY AS BYPRODUCT 

The major sulfur requirements of the United States are supplied 
by native sulfur and pyrites that are mined specifically for that 
purpose. However, considerable quantities of sulfur are also ob-
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tained as byproducts of other operations. A large tonnage of pyrites 
is recovered as a flotation concentrate in milling copper and zinc ores 
and a comparatively modest tonnage as coal brasses in the washing | 
of midwestern coal. Statistics of these materials are included in the 
Pyrites section of this chapter. 

_ Large volumes of sulfur-bearing gases are evolved in smelting metal 
sulfide ores. During 1948 the equivalent of 187,000 long tons of 
sulfur was recovered from this source in the form of sulfuric acid. 
The following table shows the output of acid at smelters during the 
past 5 years. | 

Byproduct sulfuric acid (basis, 100 percent) produced at copper, zinc, and lead 
plants in the United States, 1944—48, in short tons $$ OSS OEE Oe ee 

| 1944 1945 1946 1947 1948 

Copper plant 1._.....--------..---.------.-| 248,988 | 231,697 | 171,687 | 126, 494 111, 967 Zine plants...----2222222222222L2ILILT} 652,001 | «610,938 | 544,520 | 598/703 | «529, 478 
| Total._.........---.--------.--------| 900,989 | 842,635 | 716,216 | 725,197 | 641, 445 

1 Includes sulfuric acid produced as byproduct at a lead smelter. 

In many other industrial operations sulfur fumes are also available, 
: but only a small fraction of the total is recovered in useful form. 
| However, the movement toward more complete utilization of this _ 

| resource has gathered impetus in recent years as more attention has 
. been directed toward the substantial quantities of sulfur that can be 

obtained from sour natural gases, and toward the smog that has 
| become a serious problem in many cities. As sulfur compounds in 

the air are said to contribute to the formation of smog, serious efforts 
are being made in Los Angeles and other cities to reduce the quantities 
of sulfur released into the air by oil refineries and other industrial 
plants. , 

During 1948 construction was progressing on two natural-gas 
cleaning plants in Wyoming (one by Texas Gulf Sulphur Co. and 
one by Stanolind Oil & Gas Co.) and one (a Simon-Carves plant. 
being built for the Hancock Chemical Co.) in California for the 
treatment of oil refinery gases in the Los Angeles area. The Freeport 
Sulphur Co. was preparing to construct a plant near Westville, N. J., 
to recover sulfur from refinery gases. | 

During 1948 coke-oven, refinery, natural, and other industrial 
gases produced in nine States provided a total of 44,369 tons of 
elemental sulfur (calculated as 100 percent sulfur) when treated by 
the Thylox, Sasco, and other processes. Shipments totaled 54,349 
long tons, of which 94 percent was sold as brimstone and the remainder 
as paste containing 40 to 51 percent sulfur. In addition, 27,953 tons 
of hydrogen sulfide (containing 25,792 long tons of sulfur) were 
recovered in 1948 in four States by the Phenolate, Phosphate, and 
Girbotol processes. 

CONSUMPTION AND USES 

Consumption of sulfur, as shown in the accompanying table, again 
reached a new record in 1948—7 percent above the previous high 
established in 1947. Apparent sales, a calculated figure which includes 
exports, were also at a record level—5,015,230 long tons.
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Apparent consumption of sulfur in the United States, 1944-48, in long tons 
genannten gn eS ET 

LN err. 

1944 1945 1946 1947 1948 

Shipments to consumers (apparent) _-..----| 3,580,058 | 3,849,591 | 4,094,191 | 4,839, 548 5, 015, 230 

Imports. .----.---------------------------- 32 33 35 15 38 

Total. ......-----.--2----------------} 3, 580,090 | 3,849,624 | 4,094,226 | 4,839,563 | 5,015, 268 

Exports: 
Crude... -eccecceceeceeee-ee-u----| 658,686 | 918, 691 | 1,189,072 | 1,299,060 | 1, 262, 918 
Refined...-.....----------------------| 21, 546 23, 971 56, 748 50, 477 32, 630 

Total....----cecceeccccece--ee-ee----| 675,282 | 942,662 | 1, 245,820 | 1,349,537 | 1, 295, 548 

| Apparent consumption........------| 2,904,858 | 2,906,962 | 2,848,406 | 3,490,026 | 3, 719, 725 

a SO Re 

The pattern of sulfur consumption, by industries, has been estimated 

by Chemical Engineering as follows: | 

Sulfur consumed in the United States, 1944-48, by uses, in long tons 

{Chemical Engineering] 
gee erence ev AP A CL CS nn 

Use 1944 1945 1946 1947 1948 

Chemicals!..................-............| 1,585,000 | 1,605,000 | 1,460,000 | 1,760,000 | 1, 790, 000 
Fertilizer and insecticides......-..---------| 580,000 | 600,000 | 620,000 | — 740, 000 800, 000 
Pulp and paper.....-.-----...-------------| 300,000 | 297,000 | 305,000 | 370, 000 380, 000 
Explosives 1__.-------e----------e---------| 88, 000 90, 000 90,000 | 100, 000 110, 000 
Dyes and coal-tar products..----...-------| 75, 000 75, 000 80, 000 95, 000 98, 000 
Rubber_....-----------e-e-ceeeen----------| 55, 000 58, 000 65, 000 65, 000 63, 000 
Paint and varnish.-.----------------------| 90, 000 94,000 | — 105,000 190, 000 240, 000 

. Food products..-...----.------------------ 7, 000 7, 000 7, 000 8, 000 8, 000 

Miscellaneous. -.-...---.-------------------- 140, 000 135, 000 175, 000 212, 000 211, 000 

Total......---------------2---------} 2 920,000 | 2,961,000 | 2,907,000 | 3,540,000 | 3, 700, 000 
OE Ee 

1 To avoid disclosing estimated consumption of sulfur in direct war applications, such as military ex- 

plosives, sulfur so used is included with ‘‘Chemicals.”’ 

Large quantities of elemental sulfur are consumed in such products 

as rubber and insecticides, and the paper industry converts a con- 

siderable tonnage into liquors used in manufacturmg paper. How- 

ever, the largest percentage (approximately three-fourths) is con- 

verted into sulfuric acid. A publication of interest to sulfur con- 

sumers is being prepared by J. R. West of the Mellon Institute. It 

is to contain a comprehensive compilation of the known properties 

of sulfur and will be published by the American Chemical Society. 

Chemical Engineering has estimated the consumption of sulfuric 

acid by the major consuming industries as follows: 

Sulfuric acid (basis, 100 percent) consumed in the United States, 1944-48, by 
industries, in short tons 

[Chemical Engineering] 
eee 

TT Le 

Industry 19441 1945 1 1946 2 1947 3 1948 

Fertilizer..........----.-------------------] 2,640,000 | 2,850,000 | 3,020,000 | 3,515,000 | 3, 650, 000 
Chemicals... __.....-.....-.-.-..----.-----| 2,490,000 | 2,220,000 | 1,760,000 | 2,000,000 | 2, 070, 000 
Petroleum refining.......---.-------------| 1,020,000 | 1,020,000 | 1,000,000 | 1,065,000 | 1, 070,000 » 
Paints and pigments - .-------------------- 510, 000 520, 000 550, 000 665, 000 680, 000 

Coal products. .--------------------------- 625, 000 600, 000 510, 000 640, 000 650, 000 

Rayon and cellulose film---.-.--.----------- 450, 000 495, 000 556, 000 610, 000 650, 000 

Iron and steel. _...------------------------ 560, 000 570, 000 475, 000 550, 000 570, 000 

Other metallurgical.-...-...----.---------- 350, 000 330, 000 280, 000 315, 000 315, 000 

Industrial explosives......----------------- 120, 000 100, 000 105, 000 125, 000 130, 000 

. Textiles. _.....---------------------------- 75, 000 70, 000 75, 000 73, 000 70, 000 

Miscellaneous. --.---..-------------------- 350, 000 400, 000 320, 000 372, 000 370, 000 

Total.......-------------------------| 9, 190,000 | 9,175,000 | 8,651,000 | 9,930,000 | 10, 225, 000 
err 

SS 

1 To avoid disclosing estimated consumption of acid in direct war applications, such as military explosives, 

acid so used is combined with ‘‘Chemicals.”’ 
2 Revised figures.
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As indicated in the table, the market for sulfuric acid was strong 
in almost all uses in 1948 and a record was attained. 

The sulfuric acid production capacity of the United States was 
expanded greatly during the war, and a postwar oversupply was 
expected. Since the war, some ordnance plants have been idle and 
some old plants dismantled but demand for acid has been so great 
that much new construction has been required and in 1948 it was 
estimated that the total United States capacity had increased to more 
than 12,000,000 tons.? 

In Minerals Yearbook, 1946, statistics showing distribution of 
sulfuric acid production by market areas were published. Exactly 
comparable data are not available for subsequent years, but 
the accompanying table provides somewhat similar information that 
was obtained by the Bureau of the Census in its census of manufac- 
turers. 

Production and shipment of sulfuric acid! (100 percent H,SO,), by regions and 
by States, in 1947 

[Bureau of the Census] _ . 
| | 

Total shipments and 
Number of transfers 
umpero . Total ne : producing . Region and State establish. production, Valuef.o.b. 
ments short tons Short ton plant 

rt tons (thousands 
of dollars) 

New England ?._._._-...-.-.----------------------- 5 183, 151 102, 156 1, 808 
Middle Atlantic: 

Pennsylvania----__----._--------_.----_------- 14 855, 608 744, 565 10, 168 Other 3.___.-----.-.-_--------------- 12 1, 432, 890 813, 616 12; 440 
Total Middle Atlantic.....___-----_--__-___- 26 2, 288, 498 1, 558, 181 22, 608 

North Central: 7 
Illinois. ...-.-_------.------------------- ee 15 1, 135, 991 837, 008 10, 394 Ohio. .__-_...----.-.-------------.----..--.-- 14 624, 377 446, 755 6, 660 Other 4....._....-_-.-_.-----------_.---..-..... 1 658, 433 300, 478 4011 

Total North Central___........--------.----- 40 2, 418, 801 1, 584, 241 21, 565 
South: 

Georgia___._-----.----------------------- eee 15 241, 789 36, 525 425 South Carolina...............------...---.-...- 9 165, 981 12, 200 164 Other §.____--.-.-_._----_.--_------- 68 4, 654, 566 2,814, 166 38, 184 
Total South ..-.-...-.---_------------------- 92 5, 062, 336 2, 862, 891 33,773 Far West §.___....---..--.-.-.---------_-------..- 14 827, 380 717, 287 9,375 

| Total United States?...........-.-.--....___| _ 177 | 10,780,166 | 6,824, 756 89, 129 
eee nnn LA a EAS Ee A FS OSPF 

1 Gross quantities including spent sulfuric acid fortified in contact units. 
includes data for plants located as follows: Connecticut—1; Maine—1; Massachusetts—2; Rhode 

Island—1. 
3 Includes data for plants located as follows: New Jersey—9; New York—3. 
4 Includes data for plants located as follows: Indiana—3; Michigan—5; Missouri—2; Wisconsin—1. 
’ Includes data for plants located as follows: Alabama—1i0; Arkansas—1; Delaware—1; Florida—6; Ken- 

tucky—1; Louisiana—6; Maryland—6; Mississippi—3; North Carolina—9; Oklahoma—2; Tennessee—3; 
Texas—7; Virginia—12: West Virginia—1. 

6 Includes data for plants located as follows: Arizona—2; California—8; Colorado—1; Montana—1; Utah— 
1; Washington—1. . . 7 Includes data for 85 plants operating chamber units, 82 plants operating contact units, and 10 plants 
operating both types of units. 

2 Kastens, M. L., and Hutchinson, J. C., Contact Sulfuric Acid from Sulfur: Ind. Eng. Chem., vol. 40, 
No. 8, August 1948, pp. 1340-1349.
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STOCKS | 

During 1948 sales were so great that, despite record production, 
producers’ stocks of native sulfur declined 4 percent to 3,225,014 long 
tons, 2,694,449 of which were held at the mine and 530,565 at ports, 
consuming centers, or in transit. | 

PRICES 

The price of crude sulfur quoted during 1948 was $18 per long ton 
f. o. b. mines for the domestic market, and $20-$22 for export. Re- 
fined-sulfur prices were also advanced during the year. 

FOREIGN TRADE | 

In recent years imports of elemental sulfur into the United States 
as shown in the accompanying table, have been negligible. Foreign 
producers of native sulfur find it difficult to compete with the low- 
price output of Frasch mines. Byproduct sulfur produced in Canada 
is no longer exported to the United States but is used in that country. 
It is reported that relatively small quantities of crude sulfur ore are 
imported from Mexico into southern California from time to time for 
use as soil conditioner. | 

On the other hand, exports are very large. In 1948, 1,262,913 
long tons of crude and 32,630 tons of crushed and refined sulfur were | 
shipped out of the United States. This is nearly as large a movement 
as in the record year 1947. ee 

An accompanying table shows the wide distribution of American 
| sulfur in the world market. 

Sulfur imported into and exported from the United States, 1944-48 

; {U.S. Department of Commerce] 

Imports | Exports 

| I fi | ‘Crushed, ground, re- 
Year Ore in any orm, Crude fined, sublimed, and 

Long Value Long Value | Long tons Value Long Value 

1944... 2-2} ee} ee 32 $9, 942 653, 686 | $12, 236, 287 21,546 | $1, 198, 689 
1945._......-.--.-|--______|__.____- 33 | 10,197 918,691 | 16,643,121 | 23,971 | 1/634, 943 
1946-..------------} (2) $20 35 11,226 | 1,189, 072 21, 589, 966 56, 748 2, 624, 873 
1947. __-- eee |e fee 15 5,014 | 1, 299, 060 25, 388, 093 50, 477 2, 318, 956 
1948___-.----------|---- |e eee 38 13,299 | 1, 262, 913 26, 779, 444 32, 630 1, 774, 358 

“\Lesthanitm. = SS—~—~SsSt



Sulfur exported from the United States, 1947-48, by countries = 

[U. 8. Department of Commerce} 0 

Crude Crushed, ground, refined, sublimed, and flowers of— 

Country 1947 1948 1947 1948 

Long tons Value Long tons Value Pounds Value Pounds Value 

North America: 
Canada_.__..-.----2- .----- n-ne eee ene 315, 698 $6, 249, 777 304, 228 $6, 050,327 | = 8, 541, 250 $250, 188 6, 927, 472 $199, 240 2 
Central America....-..---...--.. -.-.-.-_.------------- eee 66 3, 581 105 2, 700 651, 217 22, 224 757, 894 30,9938 
Mexico. -.....------.-- nn en eee 1, 209 33, 492 2, 201 51, 899 4, 0438, 962 73, 544 5, 148, 961 111, 347 A 
Newloundland and Labrador. ......---.-.-----.------------- 11, 493 203, 772 14, 240 255, 450 2, 160 7 j--------------|-------------- og 
West Indies__....--...-_..-_-_--- Lee eee 26, 339 516, 368 23, 822 507, 284 247, 960 9, 867 445, 181 20,172 by 

Total North America.._....-....--.-.-_--.-------------- 354, 805 7, 006, 990 344, 596 6, $67, 660 13, 486, 549 355, 940 13, 279, 508 361, 752 rs 

South America: 
Argentina........-------- eee ee eee 40, 151 801, 578 43, 269 943, 468 648, 664 53, 173 44, 700 10,696 *< 
Bravil..-..----- 22-2 - eee eee eee 31, 763 634, 387 30, 141 672, 261 9, 104, 510 252, 437 5, 882, 110 220,301 & 
Chile... 22-2 2-2 | ee eee [ee ce eee eee ee [pee eee eee eee [perenne eee ee 4,000 1, 343 |.-----.------|---------e 
Colombia......-------------- eee nee eee eee eee 655 20, 949 1, 055 33, 686 653, 858 19, 022 590, 083 15,838 2 
Excuador._-.------- 2-2-2 - enon eeeeeceeeeceeeeneeseeeeneeeeenee|--ce eceeeeeee|eeceeee eee ee ee 69 2, 449 132, 482 5, 962 |_..-.-.-------|-------------- w 
Peru..__-..-.------------------ eee ee eens 2 112 Joe 706, 454 19, 306 941, 673 49, 814 oS 
Uruguay....----- 2-2 ee 2, 600 47, 990 4, 165 90, 297 1, 536, 282 28, 907 400 136 
Venezuela. __...---------------- ee ee eee 11 605 3 230 208, 739 4, 476 552, 576 12,382 J 
Other South America.......---.-------------- eee |e] eee] eee eee] eee 34, 096 1, 228 16, 050 603 

ne ee a a a | ener _—_ ‘ 

Total South America--_-..--.---------------.------------ 75, 182 1, 505, 621 78, 702 1, 742, 391 13, 029, 085 385, 854 8, 027, 592 309, 860 ~ 

Europe: oo 
Albania_...-..----------- eee eenn ne een [oo oe eee ce [eee ee eee eee eee een [one eee eee 577, 900 8, 843 |.-..-----.-.--|-------------- 
Austria....-..--.--------- 2 ee ne nn ee en en nn |e ee eee [eee eee eee 3, 180 104, 940 79, 000 1,148 je] 
Belgium and Luxembourg. -_.-.-----------------.----------- 65, 777 1, 316, 102 76, 889 1, 692, 748 722, 926 14, 151 788, 057 14, 624 
Czechoslovakia. ._..-....---------------------------- enn eee] 700 14, 130 | © 12, 500 288, 750 4, 080 240 |_--..-.---..-_|-----.----_--- 
France.....------------------ + eee eee eee eee 118, 400 2, 268, 000 69, 880 1, 532, 760 13, 600 3, 396 31, 350 7, 620 
Germany.-.-.....-------------------- =e nee nee 4, 500 146, 250 16, 844 384, 871 274, 750 4, 503 472, 625 8,031 — 
GreOCO._ on ne 7 160 |.-..-.------.-|--------------} 45, 370, 065 652,895 | 13, 727, 227 207, 362 
Malta, Gozo, and Cyprus Islands_-..--_-.-_----_..--.--------|..-.---- 1 |---| eee 218, 460 3, 230 |_-.-----..--..]._---------u2. 
Netherlands. .-..--.--.-.---.----------------- eee eee eee 44, 467 996, 153 7, 018 154, 880 2, 954, 619 53, 499 943, 740 17, 194 
Norway - -..------------------ nn ne nnn ne enn | pee enn [on ene nee eee [pee en eee ene |p pee eee eee eee 69, 875 1, 823 130, 836 2, 670 
Portugal....-....-------- een  n  en e ne |e en [eee eee 700 18, 900 784, 159 15, 095 113, 612 4, 008 
Rumania.......-...-..--.---.--- oe eee eee |e ee |e eee |e ee] eee 320, 490 §, 625 |_._---..- ej 
Spain........---- 2-22 eee eee 15, 020 288, 000 |.-...---.-_-_- |. --.-- 88 33, 000 1, 056 7, 950 1, 710 
Sweden...__...-..-_----------- eee eee ene 9, 820 193, 900 15, 184 333, 349 328, 796 11, 742 288, 500 11, 865 

. Switzerland._........--..--.----.------------- eee 78 3, 240 28, 034 616, 748 558, 174 51, 447 | - 395, 611 14, 028 

|



United Kingdom. -__._.....--.- 2-20-22. -- eee 316, 773 5, 715, 310 345, 312 7, 215, 977 15, 300 5, 865 38, 550 728. U. 8.8. R. 22 -eee ee 14, 627 341,459 | 400 9,600 |.---.---.---._|.--------- 22 o |e eee] eee 
Yugoslavia_.....------2. ee eee een [pee eee nee] nee eee | eee lee eee 22, 046 416 |_.-----.----..|---.--------.. 
Other Europe.....-.....--..----2--------- eee eee 27 888 7, 028 153, 900 2, 200 70 2, 250 495 

Total Europe.._....-..--...--------- eee eee 585, 196 11, 283, 582 582, 969 12, 507, 423 52, 349, 440 835, 044 16, 905, 308 290, 335 

Asia: 
Ceylon. ....-.---2--- 2-2 eee ene ee nee ne ee | ee eee [eee e eee eee __ | eee eee ee neue |eeeeeee ee |---| eee 1, 057, 200 22, 349 
China. _--_-..-2 22 e eee 340 13, 375 1,711 58, 629 1, 448, 561 28, 802 7, 296, 360 145, 925 French Indochina.........-.-.------------------- eee |e eee |e eee] eee |e 295, 981 7, 693 27, 000 810 Hong Kong........-.--22---- 2 389 15, 651 298 7, 993 1, 996, 213 41, 110 2, 617, 080 48, 304 India...-..-._-.-...--- 2-2 eee eee eee eee 28, 518 623, 888 35, 267 802, 594 6, 132, 847 141,988 | 10, 710, 309 233, 406 Tran.-.----------2-- eee eee eee 16, 478 375, 047 8, 379 216, 417 |---.------_---}----------2 |---| eee Korea__..----------------- ee eee eee eee eee 440 25, 276 |--.---.-----.-]--------_----- 4, 143, 900 134, 067 Lebanon...-.....--.--------- 2-2-2 - een ef eee [eee eee eee [ene eee ee eee 595, 215 8, 902 
Netherlands Indies-_...........---.---_---_-_.------- ee. 954 20, 988 |--.----...--- |----- ee 27, 324 2, 521 157, 341 3,811 uw Palestine and Trans-Jordan_._......__..-..----_---_-.-_----- 2, 198 61, 765 614 15, 378 2, 604, 290 38, 879 2, 240, 108 33,691 ct Philippines, Republic of. ........---.--.-.-------.---._.-.--_|---.----.---_.|--------...._-|----------._--|------- 47, 745 3, 819 74, 960 7,166 [ Syria. -.----.----------- en fee ee fee fee [eee eee 55, 500 981 54, 615 1,169 Turkey .-------.-------------- 2-2-2222 - enone ene ef ee eee eee fee nee e ee |- ee eee eee |e---e-e ee) -| 18, 882, 968 275,956 |............-.].----------... G Other Asia.......-..-.--------------- eee eee 253 8, 047 1, 608 44, 186 207, 977 6, 718 617, 076 23,882 & 

Total Asia......-..-.---- 2222-22 e eee ee 49, 180 1, 118, 761 48, 317 1,170,473 | 26, 199, 401 548, 467 | 29, 591, 164 663, 482 Pe 
————SoILLLLLSSESESS _—E—E—E—E—EE— ee J | a4 

Africa: 0 Algeria.....--------------- 2-22 een nee 13, 500 270, 000 10, 500 231,000 |.--..---------]-------------- |---| eee bey Angola__....-----.--------------- 2-2 eee] ee ----e |---| anne e eee eee |e eee eee een |e eee eee 65, 478 1, 500 rd Belgian Congo._-----.-.---.---------------------------------|--------------|-------------. |---| 2, 000 63 12, 000 468 bo British East Africa. ---....--...-.222-- 22-2 ee 250 5, 885 |... 2] 218, 300 5,000 j....-.-------- eee OG Egypt......------------------- eee 1, 000 27,180 |... 22} eee. 3, 724, 687 62, 592 |_.__-_..-..-.-].---.-.-----.. 4 Madeira Islands. -._--.-.-.--.----------------- +2. |e eee |----------- | 221, 605 - 6,908 44, 000 2,090 Mauritius and dependencies.__...._....-.----..-.-.-.......-]..-.----------|_-.---..__....]...-.-..-...._|............ 530, 442 15, 245 821, 975 23,184 @ Mozambique. --...------------.------ 2. eee 294 15, 558 223 8, 456 265, 353 6, 263 708, 344 13, 322 Tunisia._.....--..------- 2-12 eee eee 1, 100 22, 000 2, 000 44,000 |_.--...__..__.].-------------]--.---__.e---]------- Union of South Africa___.....-...-...-.-.-.-.---__--.....__- 39, 767 678,475 | - 42,348 858, 368 2, 660, 547 82, 287 3, 348, 390 92, 322 Other Africa.....---------.-----------2- +222 e eee | eee eee enone |-ee-e eee |e 1, 028 2 a 

Total Africa._..._..--.--.-2- 222-2 55, 911 1, 019, 098 55, 071 1, 141, 824 7, 623, 962 178, 989 5, 000, 187 182, 886 

Oceania: 
Australia. _-..--.----.--.-------- eee 93, 490 1, 830, 200 103, 229 2, 255, 063 131, 912 7, 703 62, 110 3, 519 New Zealand --.....---.-------.-.----------- eee 85, 346 1, 623, 841 50, 029 1, 094, 610 247, 935 6, 959 225, 304 12, 524 

Total Oceania__.-----_.-.-.---2- eee 178, 836 3, 454, 041 158, 258 3, 349, 673 379, 847 14, 662 287, 414 16, 043 

Grand total_...---.--...-..--------t2 eee eee 1, 299,060 |. 25, 388, 093 1, 262, 913 26, 779, 444 | 118, 068, 284 2, 318, 956 73, 091, 173 1, 774, 358 _ 

cO
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WORLD REVIEW 

Native sulfur is a mineral that is found in a great many countries, 
but in most instances the deposits are relatively small in size or low 
in grade. The bulk of the production comes from a few countries, 
but many countries maintain a small output for local needs. At 
present complete official statistics of a number of countries are not 
available, but it is estimated that in 1948 the world output of native 
sulfur totaled approximately 5,300,000 long tons—a new record. A 
notable trend is the increasing use of elemental sulfur obtained from 
sources other than native sulfur deposits. These include various by- 
product sources and sulfur obtained from pyrites by such methods 
as the Orkla process. It is estimated that the total world sulfur 
production, including both native and elemental sulfur derived from 
other sources, reached a record total of over 5,500,000 long tons in 
1948. 

Chile—Sulfur deposits owned by Nicolas Yutronic & Co., located 
near the town of San Pedro de Atacama at an altitude of 17,000 feet, 
were described.2 The deposits are of volcanic origin and are esti- 
mated to contain about 7,500,000 tons of sulfur. | 

After the war sulfur output declined in Chile, and no substantial 
recovery was noted in 1948. 

World production of native sulfur, by countries,! 1942—48, in long tons 

{Compiled by Pauline Roberts] | 

Country ! 1942 1943 1944 1945 1946 1947 1948 

Argentina............----------| 2,148 | 10,649] 11,092] 9,072 | 213,000] 213,000] @® 
Bolivia (exports)..-------------| 3, 626 7,079 6, 151 640 468 2) 275 2, 707 

; Chile__.....-.---.....--.--.-..| 29,570] 32,360] 30,980} 28,617] 15,185| 11,717| 13, 258 
Ecuador---..--.-.--------------|---------- 61 13 102 26 23 43 
Formosa.-__....._---------.--- 124 863 230 34 280 2 350 21,000 
France (content of ore)...--.-.- 703 | 1,000} 1,021) 2672] 2,083| 10,602] 13,779 
Greece......--.--------..--.-..| 4,685 | 6,373 | ‘1,860 448 972| 2730] (3) 
Guatemala____...-------------- 210 210 |_-.------- (3) (°) (3) (3) 
Italy (crude) #....-............-| 223,410 | 135,756 | 76,081 | 73,990 | 140,765 | 146,088 | 2170, 000 
Japan 5... __________| 6 160, 917 | § 145, 368 | §& 70,394 | 6 21, 088 21,051 28, 740 40, 126 
Mexico_...--.-.-.---------._...| 726,115] 74,400] 75,100! 77,100 (3) 3, 200 2,100 
Palestine_.....--.---.-------_-- 7713 |_-_.______}_--._._--_|----------]---------- (3) ) 
Peru_-.-..--.--se-seeseeseleee| 1,126 564 601 | i, 197 363 779 971 
Spain.-....--....-...-.--......| 5,000] 5,511] 6,280/ 4,840] 4,000/ 3,600] 16,973 
Turkey (refined)...............| 2695] 3,326] 3,348| 4088] 2,970] 2611 2; 369 
United States...........--.-..|8, 460, 686 |2, 538, 786 |3, 218, 158 |3, 753, 188 |3, 859, 642 |4, 441, 214 | 4, 869, 210 

Total 8...........--------|4, 000, 000 |3, 000, 000 |3, 500, 000 |4, 000, 000 |4, 200, 000 /4, 800, 000 | 5,300, 000 

1 Native sulfur believed to be produced alsoin China, Cuba, Egypt, India, Indonesia, Iran, and U.S.8.R., 
but complete data are not available; estimates by senior author of chapter included in total. 

stlmate. 

3 Data not available; estimate by senior author of chapter included in total. 
4 In addition, 30,734 tons of sulfur rock was reported in 1942. Similar data not available for later years. . 
5 Preliminary data. 
6 Fiscal year ended March 31 of year following that stated. 
7 Incomplete data. 
8 Estimated by senior author of chapter. 

France.—Sulfur deposits in France are said to exist in four regions: 
Apt, Narbonne, Marseille, and Manosque. Reserves for one con- 
cession of 355 hectares at Apt are said to total 25,000 tons. Seven 
beds, ranging in thickness from 0.3 to 1.2 meters, are known in the 
Manosque area. Reserves are estimated at 3,000,000 tons. The 

3 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 53-563
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Narbonne region is said to have reserves of over 10,000,000 tons. 

: Here a plant having an ore crushing capacity of 1,500 tons per day 
beneficiates sulfur by flotation. In general, the sulfur ore mined 
in France is lean—apparently about 10 percent sulfur in 1947. It is 
beneficiated to a product containing 30-38 percent sulfur. 
Germany.—Byproduct sulfur recovery is being revived in Germany. 

In the Anglo-American zone it was expected that about 20,000 tons 
would be derived from gases in 1948.° 

Greece.—Nisyros, Dodecanese Islands, has substantial deposits of 

sulfur. One survey indicated reserves of 2 million tons of ore con- 
taining 337,000 tons of sulfur in a single region. Sulfur has been 
mined on Nisyros in the past and there is some prospect of development 

, to supply Greek needs now purchased abroad.° 
India.—At Sindhri, Bihar, a plant is being constructed in which 

gypsum will be used as a raw material in the manufacture of am- 
monium sulfate. The waste sludge may be used in the manufacture 
of cement. 

Italy.’-—Italian sulfur production and exports increased in 1948 but 
the industry—particularly the Sicilian portion—is not considered to 
be in a healthy condition. Operations on the mainland are in better 
condition because they fit into the major domestic manufacturing 
industries, whereas Sicilian producers must export most of their raw 

sulfur output. Sicilian sulfur is at a disadvantage in the international 
market because its price is much higher than that of American sulfur 

mined by the Frasch process. Production costs of five representative 
mines are said to range from 28,000 to 42,250 lire per ton. Early in 

1948 the Government raised the price of raw sulfur to an average of 

about 29,000 lire per ton (superior yellow, 30,000; inferior yellow, 

29,500; good Sicily, 28,500; common, 28,300). A Government- 
sponsored marketing organization, Ente Zolfi Italiani, purchased 
sulfur at the above prices and sold it at a loss abroad at a price of 

about 23,000 lire through compensation agreements. (American 

sulfur is said to be sold at the equivalent of 18,000 lire c. 1. f. Europe.) 
This practice apparently enabled most of the producers to break 

even, but many said that they were still operating at a loss. Exports 

from Sicily, almost all of which were placed through compensation 
agreements, increased from 34,550 metric tons in 1947 to 60,209 in 

1948. France was the principal buyer, taking 51,717 tons. Ware- 

house stocks rose to about 110,000 tons and if production is maintained 

at a 100,000-ton rate (1948 production in Sicily was 108,300), without 

a substantial increase in exports, stocks are expected to continue to 
increase sharply in 1949. 

Under these conditions, there is pressure on the Government to 

increase the price paid the miners, whereas foreign purchasers call for 

reductions to competitive levels. Some efforts are also being made to 

reduce costs of production. These include efforts to reduce financing 

costs, improve mining practice, reduce power costs, and improve 

transportation. Probably the most notable action toward cost 

reduction in 1948 was the purchase by the Cozzo Disi mine of Ameri- 

‘ Mining Magazine (London). The French Sulphur Industry: Vol. 78, No. 6, June 1948, pp. 380-382. 

’ Chemical Age (London), Germany Sulphur Production: Vol. 58, No. 1504, May 8, 1948, p. 663. 
6 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, pp. 53-54. 
1 Harris, Raymond J., Production Costs—The Gordian Knot of Sicilian Sulphur: Consular Rept. 7, 

Palermo, Italy, Mar. 15, 1949, 37 pp.



1192 MINERALS YEARBOOK, 1948 

can equipment for beneficiating sulfur by flotation. It is anticipated 
that flotation will increase greatly the efficiency of recovery, as the - 
losses in standard Calcarone and Gill furnace methods are large. 

Mexico.—The existence of sulfur domes in Mexico have been known 
_ for many years but no commercial production has come from them. — 

In 1948 interest in this area increased considerably. The Mexican 
Gulf Sulphur Co., which has carried on an exploration program over 

_ @ period of years, entered into an agreement with the Jefferson Lake 
Sulphur Co. looking toward further exploration and eventually 
commercial production from the San Cristobal Dome. 

An extensive exploration program is also reported to have been 
carried out in the State of Veracruz by the Pan American Sulphur Co. 

Rumania.—Sulfur is said to occur near the village of Varilou, 
Prahova, about 20 miles from Ploesti in the oil area. 
Turkey.—From the Keciburlu mines Turkey produced 12,470 

metric tons of sulfur ore in 1947 and refined about 2,600 tons of sulfur. 
This is less than requirements; about 7,000 tons were imported.’ 

PYRITES | 

| DOMESTIC PRODUCTION 

_ In 1948 domestic production of pyrites continued at a high level— 
only 1 percent lower than the record established in 1947. 

Pyrites (ores and concentrates) produced in the United States, 1944-48 

Quantity Quantity 

Year Gross Sulfur Value | Year Gross Sulfur Value 
weight content weight content 

(long tons) | (percent) (long tons) | (percent) 

1944... 788, 530 42.2 | $2,598, 000 || 1947._._.____- 940, 652 41.7 | $4,070, 000 
1945... 22. 722, 596 41.0 2, 700, 000 || 1948__....____ 928, 531 41.8 3, 950, 000 
1946_....__._- 813, 372 41.5 3, 228, 000 

i 

As shown in the accompanying table, pyrites output has increased 
considerably during the past several years. However, it is in no 
position to make a strong bid for the major part of the American 
sulfur market owing to the comparatively low cost of native sulfur. 
Pyrites, therefore, is used in those areas in which it has some local 
advantage, such as a low shipping cost or availability as a byproduct 
in an area of good sulfuric acid demand. The bulk of the production 
is converted into sulfuric acid by the producing companies before | 
being sold in the open market. In 1948 producing companies con- 
sumed 738,227 long tons and sold only 176,370 tons. 

California.—Output from the Hornet mine of the Mountain Copper 
Co., Shasta County, made California the third-largest pyrites- 
producing State in 1948 

§ Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 54.
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Colorado.—The Rico Argentine Mining Co., Dolores County, and 
the Empire Zinc Division of the New Jersey Zinc Co., Eagle County, 
produced pyrites in Colorado in 1948. 

Indiana.—Output of pyrite (coal brasses) by the Snow Hill Coal 
Corp. at the Tallydale mine, Vigo County, decreased in 1948. 
Montana.—The Anaconda Copper Mining Co. recovered a sub- 

stantial tonnage of pyrite in 1948 as a byproduct of its copper-plant 
operations at Anaconda, Deer Lodge County. | 

New York.—The St. Joseph Lead Co. shipped pyrites from the 
Balmat Mine, St. Lawrence County, in 1948. 

Pennsylvania.—The Bethlehem Steel Co. produced pyrites in 
Lebanon County. 

Tennessee.—As in past years, Tennessee led all other States in the 
production of pyrites. Output came from mines operated by the | 
Tennessee Copper Co. and was converted by that company to sulfuric 
acid and iron sinter. | 

Virginia.—Pyrites were produced by the General Chemical Co. at 
the Gossan mine to supply its sulfuric acid plant at Pulaski. Virginia 
was the second-largest pyrites-producing state in 1948. 

Wisconsin.—The Vinegar Hill Zinc Co. recovered pyrites and con- 
verted them into acid in Layfayette County. | 

PRICES , | 

Pyrites prices vary greatly according to the local demand and 
distance from competitive sources of sulfur. The average value : 
f. o. b. mine of pyrites produced in the United States was reported | 
by producers to be $4.25 per ton in 1948, the range being from less 
than $1.50 to as much as $6.00. Oil, Paint and Drug Reporter 
quoted Spanish pyrites at about $8-$10 per ton c.i. f. Atlantic ports. 
EK&MJ Metal and Mineral Markets quoted nominal prices of 14-16 | 
cents per unit of sulfur delivered to United States ports. Sources 
in the industry estimate that Spanish pyrite delivered to the east 
coast of the United States was valued during the past year for its 
sulfur content at approximately 15 cents per unit. 

FOREIGN}TRADE | 

The United States has no export trade in pyrites but imports | 
substantial tonnages to the east coast consuming areas. The 
quantity, however, has declined greatly from the totals common 
before the War. Canada is now our principal source of foreign 
pyrites, a position held formerly by Spain. Imports from both Canada 
and Spain declined in 1948, and the total was 15 percent lower than 
in 1947. 

As shown in an accompanying table, nearly all pyrites entered | 
through the Buffalo and Philadelphia custom districts. 

883326—50——_76



1194 MINERALS YEARBOOK, 1948 

Pyrites, containing more than 25 percent sulfur, imported for consumption in the 

United States, 1944-48, by countries 7 

[U. S. Department of Commerce] 

a 
1944 1945 1946 1947 1948 

Country L L L L L 
on. ong ong on ong Long | Value | fons | Value | tons | Value tone | Value | tons | Value 

Canada............| 166, 575/$302, 747| 137, 238]$276, 832] 121, 807/$269, 179| 85, 094|$266, 698} 75, 248/$169, 551 
Mexico.__....._..--|--------|-------- 57 160|_...---.|-. -..-_|---.----|--------]--------]-------- 

Norway_-----------|--------]--------| 1,150) 1, 725|-_------|--------|--------|--------|--------]-------- 

Portugal. ___...____].-------|--------|--------]--------|--------|-------- 300} 2, 664/)_.------]-------- 

Spain. ..........._.| 14, 188| 36, 896| 48, 062] 133, 900) 61, 086] 170,053] 41, 159] 106, 136] 32, 163| 89, 994 

Total......-.| 180, 763| 339, 643] 186, 507| 412, 617] 182, 893} 439, 232] 126, 553] 375, 498| 107, 411| 259, 545 
a 

Pyrites, containing more than 25 percent sulfur, imported for consumption in the 

United States, 1944-48, by customs districts, in long tons 

[U. S. Department of Commerce] 

ee 
Customs district 1944 1945 1946 1947 1948 

Buffalo___.--------------------------------| 184,955 | 127,765 | 121, 807 36, 610 66, 385 
Connecticut.....--..---.-.----------- .---|------------]------------|------------ 34 37 

Galveston___....------------------- -------]---+-------- 19 |____----..._|------------|------------ 

Michigan_.....-...-------------1---------- 29, 785 9, 414 |__-..--.-.--|------------|------------ 

New York.__._--...-..-.------------------|---------+----]------------|------- ---- 300 {------------ 

Ohio. ___.-...----------------------------- 1 5 |_-_--.------|------------]------------ 

Philadélphia...-...-..--------------------| 14, 188 49, 212 61, 086 89, 609 40, 989 
San Diego. .....---------------------------]------------ 38 |___.-.---.--]------------|------------ 

Washington___._..---.-------------------- 1, 8384 54 |_.-.--_-.--_|.-----------]------------ 

Total....----------------------------| 180,763 | 186,507 | 182,893 | 126, 553 107, 411 
a 

| : WORLD REVIEW - 

Pyrites deposits of commercial size have world-wide distribution; 
and in many important industrial countries, particularly in Europe, 
pyrites constitute the major source of sulfur. World production 
statistics for recent years are shown in the accompanying table. 

From the incomplete information available, it is estimated that 
total world output of pyrites in 1948 increased to approximately 
9,000,000 metric tons. 

Australia.—Plans for the erection of sulfuric acid plants by the 
Zinc Corp., New Broken Hill Consolidated, and Imperial Smelting 
Corp. have been announced.’ 

It is reported that about £A 1,500,000 will be spent in an attempt 
to develop the use of some 3,000,000 tons of pyrites at Mount Morgan 

mines for the production of sulfuric acid.” 
Canada.—T wo major Canadian companies are showing active 

interest in the sulfur business. The International Nickel Co. of 
Canada, Ltd., proposes to recover liquid sulfur dioxide as a byproduct 
of its smelter operations, and Noranda Mines, Ltd., carried on plant- 

9 Chemistry and Industry (London), No. 6, Feb. 7, 1948, p. 95. 
17. laws African Mining and Enginecring Journal, Australian Pyrites Plan: Vol. 59, Part 1, No. 2892, July 

, 1948, p. 596,



World production of pyrites (including cupreous pyrites), by countries,’ 1938 and 1945-48, in metric tons 

[Compiled by Pauline Roberts] 

1938 1945 . 1946 1947 1948 

Country ! 
Gross Sulfur Gross Sulfur Gross Sulfur Gross Sulfur Gross Sulfur 
weight content weight content | weight content weight content weight content 

1s 48, 250 21, 230 29, 280 211, 900 40, 360 16, 505 35, 295 14, 471 35, 900 15, 078 
ustralia: 
New South Wales_......-.....---------|-------------|---ee eee (3) (3) 14, 439 6, 930 22, 353 10, 729 (3) (8) 
Tasmania._...-..-.--.-----.----------- 51, 084 25, 300 40, 813 20, 000 37, 893 18, 570 52, 351 26, 175 44, 973 22, 217 
Western Australia.............-2---__-- (3) (3) 67, 571 (3) 79, 032 (3) 45, 049 19, 314 38, 102 15, 981 

Austria_.----.-.------------.- eee eee (3) (3) 2, 180 800 3, 823 1, 332 6, 129 2, 047 7, 871 2, 942 
Brazil. ...---------------------------- ee [ene eee ee [nee eee (3) (3) (3) (3) 3, 600 (3) 3, 600 (8) n 
Canada_....-..---------.-----.. see 40, 464 20, 300 206, 586 99, 974 183, 191 87, 577 161, 718 79, 502 166, 985 79,039 G 
China. ..-.------------ enn e eee eee (3) (3) (3) (3) (3) (3) 64, 876 29, 200 42, 907 19, 300 SS 
Cyprus (exports)._....--.-..--------------- 523, 574 256, 551 101, 681 48, 807 260, 314 119, 744 358, 611 175,719 375, 862 180,414 
Czechoslovakia __...-.-.---.--2---- eee (8) (3) 533 192 7, 999 2, 880 6, 002 2 2, 200 3, 195 21, 200 a 
Finland. -.-..-.-.----.-.----_-2------------ 102, 979 44, 281 110, 320 48, 541 126, 310 55, 627 152, 268 2 67, 000 (3) (3) 
France_...._.--.--------- eee eee 147, £50 67, 005 168, 145 67, 765 218, 510 86, 597 196, 180 278, 500 179, 000 2 68, 000 
Germany-.....-.----.----------------- eee 46h, 241 176, 191 473, 000 (3) 238, 700 2 85, 000 5 321, 000 § 128, 400 5 383, 100 § 153, 245 B 
Greece_._-.------------------- eee eee 244, 000 118, 605 6, 510 3, 125 80, 140 . 38, 467 58, 525 28, 100 16, 236 27, 800 yy 
Italy..-.----.--- 22 -e ee eee eee 930, 312 386, 079 108, 342 47, 335 400, 519 2184, 300 628, 799 2 283, 900 2 753, 650 2 346, 700 
Japan. .------------------------------------| 6 2, 122, 128 6 912, 515 § 118, 750 6 51, 063 474, 842 204, 182 832, 845 349, 795 1, 138, 000 489, 340 kg 
Korea......---------------------------- 182, 614 53, 146 62, 064 2 24, 800 (3) (3) (3) (3) (3) (8) rd 
Norway .-----------------------------------| 1, 027,776 446, 939 247, 465 106, 369 539, 850 232, 710 720, 015 310, 079 735, 422 (3) i 
Poland __..-...----------- eee 92, 209 36, 883 (3) (3) 28, 253 211, 300 39, 659 2 15, 900 (3) (3) bal 
Portugal..........-.2------- eee eee eee 558, 327 251, 250 170, 967 276, 900 314, 976 2141, 740 390, 224 2 163, 900 556, 135 2 233,600 
Rumania....-....-...----.----------------- 2 80, 900 (8) (3) (3) 4, 873 (2) (3) (3) (3) (3) Es 
Southern Rhodesia......-.-.---.-22--2----- 27, 065 10, 900 33, 465 2 13, 390 25, 413 210, 160 17, 144 27,115 13, 224 25,500 U2 
Spain.. -.--.-.------------- 2 -e----------} 2, 727,008 | 21,145, 34] 849, 760 2 377,900 | 1,175,976 2403,910 | 1, 010, 982 2 428,300 | 1, 110, 724 2 469, 200 
Sweden... --. 2-2 eee 186, 390 84, 345 261, 984 131, 096 280, 208 136, 781 310, 571 147, 602 (3) (8) 
Tunisia_.....----------- eee (3) (3) 460 200 2,775 1, 275 6, 340 2 2, 800 3, 215 21, 400 
Turkey ......---.--.--------------- eee. (3) (3) peewee eee e eee | eee eee e ee 300 (3) 5, 000 (3) (3) ©) 
Union of South Africa._......222 22 ee 31, 017 13, 947 38, 556 16, 745 38, 044 16, 558 34, 820 15, 166 35, 992 15, 456 
U.8. 8. R. ..2-2------- 2 ------.------| 2.600, 000 (3) (3) (3) (8) (3) (3, (3) (3) (3) 
United Kingdom_-__....-.-. 2-2-2222 oe. 4,351 (3) 23, 439 (3) 20, 959 (3) 10, 106 (3) (3) (3) 
United States_-_....-------- 22 564, 547 222, 612 734, 194 301, 000 826, 427 342, 967 955, 749 398, 975 943, 434 394, 583 
Uruguay... -.-.----------------------------- 70 (3) (3) (3) (3) (3) (3) (3) (3) 3) 
Yugoslavia..---.----.----- 2-2 eee 150, 402 67, 681 (3) (3) (3) (3) (3) (3) (3) (8) 

Total 7._......----.--.-2---.--.----.! 11, 000, 000 4, 700, 000 5, 500. 000 2. 300, 000 7, 600, 000 3, 000, 000 8, 500, 000 3. 500, 000 9, 000, 000 3. 800, 000 

1 In addition to countries listed, Belgium, Egypt, Hungary, India, Iran, and Ireland 4 British zone only. 
produce or have produced pyrites, but production data are not available; estimates by § Bizonal area. a 
senior author of chapter included in total. 6 Preliminary data for fiscal year ended Mar. 31 of year following that stated. pomed, 

2 Estimate. 7 Estimated by senior author of chapter. ce 
3 Data not available; estimate by senior author of chapter included in total. Or 

ins
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scale tests of a method of recovering elemental sulfur from pyrites. 
If successful, these sources are capable of eventually making Canada 
self-sufficient in sulfur." 

Finland.—Sulfur for Finland’s domestic consumption is obtained as 
a flotation pyrite byproduct of the copper-zinc ore from the Outo- 

_ kumpu field. Recovery commonly exceeds 100,000 tons a year.” | 
France.—The three principal deposits of pyrites in France are said 

to be at Saint-Bel, near Lyons, Chizeuil in Saone-et-Loire, and Soulier 
at Ales Aubenas and Privas. French industry is said to be hampered 
by lack of sulfur minerals. Its domestic sources of sulfur and pyrites 
are too small to supply the need and some interest has been shown in 
byproduct sulfur from coal and in gypsum.® | 
Germany.—It was reported that production of pyrites in the 

British and American zones of Germany was to be increased to about | 
360,000 tons per year, which compares with an estimated requirement 
of 930,000. Apparently this production goal was attained in 1948. 

' During the war the Meggan mine in the British zone produced as 
much as a million tons of pyrite per year. 

An electrolytic method of recovering zinc from pyrite cinders has 
been used in Germany. The process simultaneously produces free 
chlorine. 

| Greece.—In 1947 the Kassandra mine supplied 47,264 tons of 
| pyrite and the Ermioni mine 11,261 tons. Exports totaled 20,416 

- metric tons, valued at £2.0.8 per ton." 
| Rumania.—-A decline in pyrite production in Rumania is indicated 

by a report that the first-quarter output in 1948 totaled 4,012 tons as | 
compared with 12,363 in the first quarter of 1947." | 

Spain.—The export trade of the Spanish pyrites industry improved 
' 111948. Exports went chiefly to Belgium, Bizonal Germany, Nether- | 

lands, and the United Kingdom. 
Resumption of shipments of Spanish pyrites to France in exchange 

for phosphates was reported.® | 
Spanish pyrites appears to have some price advantage in the Euro- 

| pean market as one trade report indicated the Spanish price to be 40 
shillings per ton as compared to 70-80 shillings for Italian.!® 

Production of pyrites has been limited by want of replacement parts, 
oil, and general supplies needed for operations. 

Union of South Africa.—Although some domestic pyrites are used 
in manufacturing sulfuric acid in South Africa, the country still 
depends in part upon imported sulfur. To improve their techniques 

' and increase the degree of self-sufficiency, investigations were in 
progress of methods of flash-roasting pyrites.”° 

11 The Northern Miner (Toronto), Broadening Market for Mines Output: Vol. 34, No. 11, June 3, 1948, 

Pr Boreau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 46. 
13 Chemical and Engineering News, French Sulfur Supplies: Vol. 26, No. 1, Jan. 5, 1948, p. 61. 
14 Chemical Age (London), vol. 59, No. 1514, July 17, 1948, p. 97. 
is Mining Journal (London), Pure Zinc from Pyrites Cinders: Vol. 230, No. 5868, Feb. 7, 1948, p. 101. 
16 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 5, May 1948, p. 47. 
17 Oil, Paint and Drug Reporter, vol. 154, No. 18, Nov. 1, 1948, p. 65. 
18 Chemical Age (London), vol. 58, No. 1497, Mar. 20, 1948, p. 413. 
19 Mining World, vol. 10, No. 6, May 1948, p. 23. 
20 Mining and Industrial Magazine of South Africa, vol. 38, No. 6, June 1948, pp. 357, 359.
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Talc and Pyrophyllite 

By BERTRAND L. JOHNSON anp F. M. BARSIGIAN 

GENERAL SUMMARY 

INE production of talc, pyrophyllite, and ground soapstone 
made a new high record in 1948, according to reports by pro- 

: ducers. All-time records were also made in both total quantity 
and value of these commodities sold or used. (See fig. 1.) Total 
imports were slightly higher in quantity in 1948 than m 1947, and 
considerably higher in value. Exports of ‘‘talc, steatite, soapstone, 
and pyrophyllite, crude and ground” decreased slightly in quantity 
and increased slightly in value; but the exports of ‘“powders—talcum 
(in packages), face, and compact” were cut sharply in value, dropping 
from $4,681,964 in 1947 to $2,661,132 m 1948. 
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| FIGURE 1.—Sales of domestic tale, oyrophyllite, and ground soapstone, 1934-48, | 

1 Including data on ground soapstone. 
; 1197
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Salient statistics of the talc, pyrophyllite, and ground-soapstone industries in 
| the United States, 1947-48 

ee 
Hon 1947 1948 

Short tons Value Short tons Value 

Mined to _ 2-22 eee ene ee---| 516, 453 (2) 528, 543 (2) 
Used by producers_-__-.-..--..---~-------------------- 470, 478 (?) 481, 424 (?) . 

Sold by producers: 
Crude te 2 i eee eee eeeeeeeeeeeeeeeeee----e--| 47,925 | $389, 585 49,124 . $408,186 
Sawed and manufactured __..___----__-_.--_-----_- 1,018 239, 407 920 227, 963 Ground._-_........---2--22---2--------------------| 467,151 | 7,053,539 | 468, 702 | _—_7, 6297 214 

Total sales.._...---------------------------------| 516,094 | 7,682,481 | 518,746 | 8,265,363 
Imports for consumption: 3 

Crude and unground steatite and French chalk. ___ 48 1, 962 85 4, 835 
Cut and sawed___-_---_--_---_--------- oe 27 8, 235 98 29, 133 
Ground, washed, or pulverized____....._..-.-_____- 17, 629 414, 726 18, 194 484, 857 

Total imports._..._...._.-2.--2-- eee 17, 704 424, 923 18, 377 518, 825 

Exports: 
Tale, steatite, soapstone, and pyrophyllite, crude . and ground......----..------------.---..-----...| 17,857] 429,808 16, 327 432, 176 
Powders—taleum (in packages), face, and compact. (2) 4, 252, 161 (2) 2, 228, 956 

Total exports__...---..---..--------------_--_- |e 4,681,964 |-.--.--.--.-| 2, 661, 132 

————————— eee 

1 Includes pinite. 
2 Figure not available. 
3 Exclusive of ‘‘Manufactures, n.s. p.f., except toilet preparations,” as follows: 1947: $13,525; 1948: $14,772. 

Quantities not available. 

Pyrophyllite (a hydrous aluminum silicate) is included with tale 
(a hydrous magnesium silicate) in this chapter because of its resem- 
blance to talc in certain physical properties and because it is inter- 
changeable with tale in some uses, although certain specialized uses 
for pyrophyllite have been developed in recent years. Statistical 
details on the mining and sales of pyrophyllite, given before the 1947 
chapter in footnotes to various tables, are shown in tabular form in 
the 1947 and the 1948 tale chapters. 

Eleven States reported sales of talc, pyrophyllite, or ground soap- 
stone in 1948. The greater part of the total sales was made in the 
Eastern States. - 

Pyrophyllite recently discovered (1947) in the South Mountain area 
of Pennsylvania has been described in recent articles.2 The deposit 
is at Gargol in Adams County on the eastern flank of the broad South 
Mountain uplift in pre-Cambrian volcanic rocks (aporhyolites), ex- 
posed at the surface by erosion cutting into the core of the South 
Mountain anticline. The deposit appears to strike northeasterly 
for at least 450 feet and to dip steeply southeast. It is at least 75 
feet wide. The deposit appears to have been formed through the 
replacement of the acid volcanic rocks by hot ascending waters. 
Diamond drilling is being carried on to appraise the volume and qual- 
ity of the pyrophyllite deposit. Preliminary tests have proved that 

* Stephenson, R. C., Occurrence of Pyrophyllite in Adams County, Pennsylvania: Paper read at Am. Inst. niin. and Met. Eng. meeting in New York, Feb. 15-19, 1948; abs. in Rock Products, vol. 51, No. 4, pri , p. 144. 
Stephenson, R. C., Pyrophyllite Discovery Adds New Mineral Resource: Pennsylvania Dept. of Internal Affairs Bull., Harrisburg, Pa., vol, 16, No. 3, February 1948, pp. 3-5.
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material from the Gargol deposit is comparable to North Carolina pyrophyllite. The large areal extent of the aporhyolite rocks of the South Mountain region suggest that there may be additional pyrophyl- lite reserves of possible commercial value. | Maps of the Watertown talc mine, Moretown, Vt., were released, as | Strategic Minerals Investigations Preliminary Maps 3-225, by the Geological Survey in September 1948. These maps, resulting from | surveys in 1944 and 1945, include a geologic surface map, underground - Maps, and structure sections. : 
A description of steatite-grade tale deposits in California was pub- lished early in 1948.3 Steatite is known to occur in California in many places, especially in Inyo County. Studies of the deposits showed that steatite is not invariably formed by the hydrothermal alteration of dolomite, although this applies to the Talc City deposit. Some other steatite deposits have resulted from hydrothermal altera- tion of a silica rock resembling quartzite. Talc samples have been obtained from occurrences in altered granite, altered andesite, altered limestone, and altered phyllite. 
A brief illustrated description‘ of the Gerhardt pyrophyllite deposit, about 4 miles west of Staley, Randolph County, N. C., appeared late in 1948. The original 200-foot-high pyrophyllite knob. has been mined away on one side. The open pit at the base of the cliff is | reached by a deeply cut and tunneled road. The pyrophyllite occurs as massive, as flake, and as very fine radiating fibrous masses, usually white to buff, but in places green or stained brown or red by iron oxides. 

| 
PRODUCTION AND SALES 

The quantity of domestic talc, pyrophyliite, and ground soapstone sold or used in 1948 was slightly greater than in 1947, according to reports of the producers to the Bureau of Mines. This output— 518,746 short tons—was a new record. The total value of $8,265,363 was over one-half million dollars greater than in 1947 and again reached an all-time high. The average value per ton rose from $14.89 in 1947 to $15.93, an increase of over $1 per ton. 

Tale, pyrophyllite,! and ground soapstone sold by producers in the United States, 
1944-48, by classes 

—eeeeeeeeeeSSSSSeeeeeeSFSeSeeSeSes 
Crude ! Sawed and manufactured 

a nnn 
Year Value at shipping point Value at shipping point 

Short tons |———-_____—___ Short tons ;}—————__—_—_—____ 
Total Average Total Average 

1944.0 | 45,654 | $514, 476 $11.27 938 | $223, 924 $238. 72 1945... 222277] 333979 | 3677 488 10. 21 733 | 182,904 249. 53 1946__--- 22 36, 963 348, 484 9. 43 756 227, 751 301. 26 1947__22 47, 925 389, 535 8.13 1,018 239, 407 235.17 1948.00 LLLITIIIITITT | a9 | 408° 186 8.31 920 | 227, 963 247.79 

See footnote at end of table. 

"3 Page, B. M., Some California Tale Deposits of Steatite Grade: Min. and Ind. News, vol. 16, No. 1, January 1948, pp. 12-13. 
4 King, C. H., The Gerhardt Pyrophyllite Deposit: Rocks and Minerals, vol. 23, Nos. 9-10, September= October 1948, pp. 800-801.
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Talc, pyrophyllite,! and ground soapstone sold by producers in the United States, 

1944-48, by classes—Continued 
nn 

Ground Total 

Year Value at shipping point Value at shipping point 

. Short tons |---| Short tons |}—-_ 

Total Average Total Average 

| 1944.........._.-..---..-------] 352,271 | $4,279,062 $12.15 398, 863 | $5,017, 462 $12. 58 
1945.........-.-..-------------| 361,672 | 4, 856, 843 13. 43 398, 384 | 5, 407, 235 13. 57 
1946.........------------------| 419,347 | 5,869, 109 14.00 457,066 | 6,445, 344 14.10 
1947_.......--..---.-----------| 467,151 | 7,053, 539 15. 10 516,094 | 7,682, 481 14. 89 
1948........_-....-..----..----| 468,702 | 7,629, 214 16.28 518,746 | 8, 265, 363 15.98 

a 
1 Includes pinite; no sales in 1945-46. 

Pyrophyllite! produced and sold by producers in the United States, 1944-48 
ere peers rma ra nS SS SS SAU eS ES ETC 

Sales 

Proane Crud Ground Total tion rude roun ota 
Year (short | 

tons) Short Short Short . or or or 
tons Value tons Value tons Value 

1944._.....-...-------.-----| 67, 252 5,683 | $52,343 | 60,560 | $504,789 | 66,243 $557, 082 
1945.-.....---.----------.--| 77, 716 6,215 | 38,166 | 71,379 613,034 | 77, 504 651, 200 
1946.__.....-....--.....----| 97,765 | 10,716 | 85,002 | 85,835 913,301 | 96, 551 998, 303 
1947........-.--------------| 108, 450 6,204 | 27,626] 97,536 | 1,135,100 | 103,740] 1,162, 726 
1948._....__-..-------------| 107,885 5,175 | 25,766 | 102,152 | 1,313,266 | 107,327 | 1,339,032 

ee eee nn PE EP 

1 Exclusive of pinite. 

Sales by States.—In 1948 New York was still the leading producing 

State by a considerable margin, with North Carolina in second place 

and California third. Sales of each of these leading States and 

Georgia reached new levels. Sales of pyrophyllite, most of which 

comes from North Carolina, increased in 1948. | 

Talc, pyrophyllite, and ground soapstone, sold by producers in the United States, 

1947-48, by States 

1947 1948 

State ee 
Short tons| Value Short tons| Value 

ne ne EOE EO 

California_......------------------------------- eee eee 91, 587 | $1, 595, 422 98,681 | $1,773, 764 
| Georgia. .....----------------- == = een nnn 49, 441 673, 251 53, 602 624, 694 

Maryland, Pennsylvania, and Virginia_..._._-.--.----- 47,111 401, 599 1 40, 276 1 341, 875 

Nevada 2.__.---------- een eee 9, 767 175, 489 8, 019 107, 730 
New York. ..-.--------------- =e eee eee (3) (3) 119,716 | 2,613, 935 

| North Carolina..._.....------_-.----------------+----- 97, 484 | 1, 186, 463 104,052 | 1, 455, 691 
Vermont_._._.----------------- =e nee eee 77, 327 999, 704 70,922 | 1,014,718 
Other States !......------------------------------------| 148, 427 | 2, 650, 553 23, 478 332, 956 

Total.....-------------eeeeneneeeeee-eeeee--------| 16,094 | 7, 682, 481 518,746 | 8, 265, 363 

ere eS 
SS 

re 

1 Pennsylvania reported no sales in 1948. 
2 Includes pinite. 
8 Included with “Other States”; Bureau of Mines not at liberty to publish figure. 

‘ Montana, New York (1947 only), Texas, and Washington. 

| CONSUMPTION AND USES 

Five industries—paint, ceramics, rubber, insecticides, and roofing— 

| consumed 80 percent of the sales of domestically produced talc, 

pyrophyllite, and ground soapstone in 1948, according to reports from
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| the producers. Increases were reported in the ceramics, insecticides, 

and paper industries. The paint industry was the leading consumer 

by a narrow margin—ceramic use was almost as great. Each took 
21 percent of the total. The insecticides, rubber, and roofing 1n- 

dustries were in close competition for third place. | 

Talc, pyrophyllite, and ground soapstone sold by producers in the United States, 

1947-48, by uses ! 

| 1947 1948 

: Use I 

| : Short tons F ercent Short tons Percent 

Paint.....----------e---eeneeeeeeeeeeeeeeceeeeeeeeeee---| 112,101 22 108, 505 21 

Ceramics_...--------2-2---2--2-e ene eee nee eee eee 94, 755 18 | 107,907 21 
Rubber. __-_.--------2-2--e22eeneeee een ee eee eee eee eee 71, 840 14 66, 226 13 | 
Insecticides... --.---.------------------ eee eee eee ee eee 66, 952 13 72, 740 44 
Roofing. .......--------2-eeene ene eee nee een eee e eee eee 63, 545 12 54, 990 11 
PADEl__._-.- noon noeee eee eee een eee ene eee ee eee eee 31,772 6 32, 430 6 
Toilet preparations... .-.------------------------------- 13, 147 3 7, 431 1 

Foundry facings._...-.--------------------------------- 7, 496 1 6, 764 1 

Crayons...-...--..-------------- +--+ nee een eee 603 (7) 400 (2) 

Other useS 3__._._-__----------------------------------- 36, 120 7 37, 995 7 

Unclassified _.----.---------------en- ene en eee eeee eee ee 17, 763 4 23, 358 5 

Total. _.----------2--eneeeeeeeneeeeeee-eeee------| 516, 094 100 | 518, 746 100 
ne 

! Partly estimated. Includes pinite. 
2 Less than 0.5 percent. 
4 Refractory, textile, asphalt filler, plaster, plastics, and miscellaneous other uses. 

PRICES . 

| Prices of ground tale per ton, carlots, bags, f. o. b. works, quoted ) 

by the Oil, Paint and Drug Reporter showed little change throughout 

1948. These prices for weeks near the beginning, midyear, and end 

of the year are shown in the following table. | 

Ground talc prices in 1948, carlots, bags, tons 

[Oil, Paint and Drug Reporter] | 
ne 

Class Jan. 5 May 31 Dec. 27 

Domestic, f. o. b. works: . 
Ordinary: 

California............---------------------------| $22. 00-$30.00 | $22. 00-$30.00 | $22. 00-$30. 00 
New York......-..-.--------------------------- 21.00 21. 00 21.00 

Vermont_.....-.-.-.---------------------------4 14.00 14. 00 14. 00 

Fibrous (New York): . 

Off color.......--..----------------------------- 24. 00 24. 00 24. 00 

325 mesh: 
88.95-99.95 percent.......-.----------------- 21.00 21.00 21.00 

98-99.5 percent.......----------------------- 25.00 | 23.00- 28.00 | 23. 00- 28.00 
Imported (Canadian).......--.-------------------------| 35. 00- 45. 00 35. 00- 45. 00 35. 00- 45.00 

a eae ce ce 

Prices for pyrophyllite, bulk, carlots, mines, according to Oil, Paint 

and Drug Reporter, remained as follows throughout the year: 

Standard: 
900 mesh_.__.______---------------------------------- $11. 00-$11. 50 

230 mesh_________------------------------------------ 12. 00 

325 mesh_______-_------------------------------------ 14. 00 

No. 3: 200 mesh_____..__-___------------------------------ 9. 50 

Insecticite grade: 200 mesh.....----------------------------- 9. 00- 10. 00 

Rubber grade: 140 mesh_-___------------------------------- 7. 00
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FOREIGN TRADE ° 

Imports.—Increases occurred in 1948 over 1947 in both total 
quantity and value of ‘“Talc, steatite or soapstone, and French chalk” 
imported for consumption in the United States—673 tons in quantity 
and $93,902 in value. As usual by far the greater part of the imports 
was the “‘ground, washed, powdered, or pulverized’’ material. The 
value of the imports of ‘‘Manufactures, n. s. p. f. except toilet prepara- 
tions’? increased in 1948 a little more than $1,000 over 1947; the 
greater part of this material came from China. Italy was the princi- 
pal source of the ground material, with Canada in second place and 
France third. (See fig. 2.) | | 

| 2 Jeeta te een | 

[| gt . 

z Bese | 

o BS S| came 1944 1945 1946 1947 1948 

9 RO i] RRR pee EERE 
< BRR | ERLE EELE 
a BSS sd RMD EEE n 4 RR — EET EET 
> RES ccc] Beeamemeppces ttt ib 

oO pose ETE rece: HIE OR ROOST TEETH cee 
x fb 
7 pet | peer err _ 

a Italy Canada "France India | 

FIGURE 2.—Talc, steatite or soapstone, and French chalk imported for consumption in the United States, 
1944-48, by principal countries. 

Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, by classes, 1944-48 

[U. 8. Department of Commerce] 
eee 

Ground, washed, Manuf. 
. powdered, or aNtLlac- 

Crud ang un pulverized, ex- Cut and sawed Total unmanu- nares f 
cept toilet except. 

Year preparations toilet 

| Drepara- 

tions Short Short Short Short tons Value tons Value tons Value tons Value (value) 

1944______- 696 | $60, 137 7,650 | $88, 207 132 | $20, 639 8,478 | $168, 983 $25 
1945___.__- 385 | 20, 980 6,192 | 63, 260 122] 17,618 6,699 | 101,858 63 
1946___._.. 8 530 | 18,407 | 394,881 34 4,856 | 18,449] 400, 267 15, 687 
1947... 48 1,962 | 17,629 | 414,726 27 8,235 | 17,704 | 424,923 13, 525 
1948_______ 85 4,835 | 18,194 | 484, 857 98 | 29,133 | 18,377 | 518,825 14, 772 

ee ee Se 
§ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 

U.S. Department of Commerce.
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Talc, steatite or soapstone, and French chalk imported for consumption in the 
United States, by classes and by countries, 1947-48 

{U. S. Department of Commerce] 

Ground, washed ’ ’ Manufaec- 
powdered, or 

Crude and un- pulverized ex- ; Cut and sawed Total unm gan nares 
g cept toilet except : : 

Country preparations toilet 

| can eared 

10nS 

Short Value Short Value Short Value snort Value | (value) 

1947 | 

| Belgium-Luxembourg.._..|--------|.-------| 101 | $1,364 |.----.--].-------] 101 | $1,364 |_._--._.-- | 
Canada_._...--.---------- 30 | $285 | 5,261 | 59,168 3] $624 | 5,294 | 60,077 |_________- 
China_.___--.------------|--------|--------|  @ 334 {_-------|--------| @ 334 | $13, 515 
Egypt. .-...-...------.--- 3 170 |_--..--.|.-------|--------|-------- 3 170 |._-.------ 
France._._-....-----------|--------|--------| 1, 500 | 32, 545 3 713 | 1,503 | 33,258 |_.-----.-- 
Hong Kong_.._.-.---.---_|-----_--_]_----___-|--------|--------|--------]--------]--------]-------- 9 
India._.-_-..-.----------- 11 | 1,336 480 | 13,352 |_._.-...|--------| 491 | 14,688 |_-_--.__-- 
Italy.___.....-------.-----]--------|----_---| 10, 287 |307, 963 21 | 6,898 | 10,308 |314, 861 {-...-_---- 
Union of South Africa---. 4 171 |_--.---_|--------|--------|-------- 4 171 |_-__------ 
United Kingdom____..___}--.---__|--_-____]--.-----]--------]--------]--------]--------]-------- 1 

| Total_......--.----- 48 | 1,962 | 17,629 |414, 726 27 | 8,235 | 17, 704 |424, 923 13, 525 

1948 

Belgium-Luxembourg____.|.-------]|-------- 98 | 1,365 |------__|-------- 98 | 1,365 |_-_------- 
Canada_.._..------------- 45 518 | 5,165 | 64,030 4 168 | 5,214 | 64, 716 23 
China... _....--_-...__.-__|--------|----__--]--------|--------|--------]--------|--------|-------- 13, 674 
Egypt_.-.----.---------- 4 327 |_-.-----|--------]--------|-------- 4 327 |__--_.---- 
France......--------------| ( 5 | 1,146 | 19,345 5 | 1,225] 1,151 | 20,575 999 
Hong Kong____..-._-.-___]--------]__-------|--------]--------|--------|--------]--------|-------- 47 
India. __..-_-.------------ 28 | 3,447 58 | 1,441 |_---.---|_-------- 81 | 4,888 3 
Italy____...-.-..-..-------]_----.--|-----__-| 11, 732 |398, 676 89 | 27,740 | 11,821 |426, 416 }_.-.--_-_- 
Panama, Republic of_-_--|-.--_.--|--.-----|--------|--------|--------|--------|--------|-------- 8 
Switzerland_._-...-__----- 2 247 |___._-__]_--_---__]----.---]-------- 2 Q47 }___-_____-- 
Union of South Africa---- 6 291 |____.--_|_----__-|--------|-------- 6 291 |.----...-- 
United Kingdom_-_____-._|_.------]----_---|--------|--------|--------|--------|--------]|-------- 18 

Total_.....---.----- 85 | 4,835 | 18,194 |484, 857 98 | 29,183 | 18,377 |518, 825 14, 772 

1 Less than 1 ton. 

Exports.—The quantity of ‘“‘Talc, steatite, soapstone, and pyro- 
phyllite, crude and ground” exported from the United States in 1948 

| dropped over 1,000 tons from the 1947 record. The value of these 
exports increased, however, over $2,000 to $432,176, a new record. 

| The value of the exports of ‘‘Powders—talcum (in packages), face and 
compact” decreased about 2 million dollars, nearly half of the 1947 
value. 

Talc, pyrophyllite, and talcum powders exported from the United States, 1944-48 

[U. S. Department of Commerce] 

Tale, steatite, soapstone, | Powders— 
and pyrophyllite, crude taleum oo 
and groun packages), 

Year face and com- 
pact (value) 

Short tons Value 

1944.8 eee eee 10, 709 $229, 293 $1, 328, 890 
1945... eee eee 11, 314 280, 590 2, 276, 758 
1946_._._--_._--- eee nee eee eee ee 16, 373 394, 799 3, 517, 827 
1947... eee eee ene ee eee eee 117,557 1 429, 803 4, 252, 161 
1948__.- eee eee 16, 327 432, 176 2, 228, 956 
Eel 

1 Excludes 599 short tons, valued at $30,589, sent to Japan under the Army Civilian Supply Program.
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Tariff—The import duties on tale—both those set by the act of 
1930 and those which became effective in 1948 are given in the 
following table. 

United States import duties on tale 

TT TE TL SS SS SS er Ss err RS 

| Description Act of 1930 Modified rate in effect 

Tale, steatite or soapstone, and French chalk: 
Crude and unground .-...--.-----------------| }4 cent per pound._.......| ¥cent per pound. 
Ground, washed, powdered, or pulverized 

_ (except toilet preparations): . 
Brench chalk__-_...------------------.--| 35 percent ad valorem_-_._-_| 35 percent ad valorem. 

ther: 
Valued at not more than $14 per ton_|._.._do__-.....__.._........| 10 percent ad valorem. " 
Valued at more than $14 per ton__.__]._...do_...-.-...__._.-.2..-| 35 percent ad valorem. 

Cut or sawed, or in blanks, crayons, cubes, 
disks, or other forms-_-__-----------------_-| l cent per pound._..._...-}| 1 cent per pound. 

Manufactures (except toilet preparations) of 
which tale, steatite, or soapstone, or French 
chalk is the component material of chief 
value, prholly or partly finished and 
n. S. p. f.: 

If not decorated__-....------------------| 35 percent ad valorem____.| 1714 percent ad valorem. 
If decorated __.-__----------.----------.-| 45 percent ad valorem___._| 2244 percent ad valorem. 

Importers of high-grade tale valued at more than $14 a ton asked 
late in 1948 that tariffs on this product be removed because they report 
that it does not compete with any domestic product. The chief 
supplier of high-grade talc to this country is said to be Italy; it is 
stated that 95 percent of all the Italian talc imported is used for the 
production of cosmetics and baby powder, and the remaining 5 percent 
is reported to be used in the rubber-thread industry, where no substi- 
‘tute has been found for the unique “‘slip’”’ of Italian talc.® 

Numerous articles on the technology of talc have been published . 
recently.’ 

6 Oil, Paint and Drug Reporter, Tale Importers Ask Reduction: Vol. 154, No. 24, Dec. 13, 1948, p. 61. . 
104 Prgnetti, Cledo, and Curtis, R. W., Printed Circuit Techniques: Nat. Bureau of Standards Cire. 48. 

’ Pp. ‘ 

Industria] Bulletin of Arthur D. Little, Inc., Printed Circuits: No. 240, February 1948, p. 4. 
Gebler, K. A., POs Glazes for Steatite: Ceram. Ind., vol. 51, No. 5, November 1948, p. 104. 
Davis, H. M., Science Manufactures Minerals in a Lab.: Washington Daily News, city ed., Feb. 2, 1948, 

p. 20. Discusses manufacture of tale by Drs. N. L. Bowen and O. F. Tuttle at the Carnegie Geophysical 
Laboratory, Washington, D. C. 
Chemical Engineering, Electrical Porcelain: Vol. 55, No. 7, July 1948, pp. 129-130. 
American Ceramic Society, Committee on Classification and Nomenclature of the White Wares Division: 

Properties of Whiteware Products: Bull. Am. Ceram. Soc., vol. 27, No. 7, July 15, 1948, pp. 272-273. 
Hausner, H. H., and Gunzenhauser, A., Steatite Becomes a Major Ceramic with a Big Future: Ceram. 

ind. vol. 51, Toot July 1948, pp. 76-77, 79, 83; vol. 51, No. 2, August 1948, pp. 74-76; vol. 51, No. 3, Septem- 
er , Pp. .
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The production of talc, pyrophyllite, and ground soapstone in 
various countries in recent years is shown in the accompanying table. 

World production of tale, pyrophyllite, and soapstone, by countries, in metric 
tons, 1941-48 ! 

{Compiled by Pauline Roberts] 

| Country ! 1941 1942 1943 1944 1945 1946 | 1947 1948 

Argentina. ...--..-.-----.-.- 1,975 | 4,770 3, 557 3, 421 2, 681 3, 760 () (?) 
Australia: - | 

New South Wales-_-..--- 1,153 1, 454 1, 814 1, 874 1, 776 1, 665 1, 181 (?) 
South Australia. ..-_...- 2,972 2, 577 3, 336 3, 930 3, 037 3, 727 4, 532 3 4, 300 
Tasmania..__...-----.--]-..------]-.----_--}--- 4 155 50 |----.---- 22 
Western Australia__...-.]..--.-__- 308 74 266 |_---.---- 396 216 73 

Austria...........-.....-_..-] 35,956 | 42, 933 57,639 | 44,628 4,470 21,600 | 24, 500 47, 300 
Canada.__.-.--.---.---------| 31,417 | 27,096 | 23,735 | 29, 571 24,574 | 26,628 | 24, 230 23, 587 
Chile._._-.----_--.2---- ee (2) weeeeneee 276 935 477 640 1,085 270 
Ching__-___.--.....------.--| 76,000 { 80,000 (2) (2) (2) (2) (?) 2) 
Egypt.---.----..------------ 5, 229 1, 875 2, 054 4, 265 3, 868 4, 760 4, 630 5, 521 
Finland _..-..---.-..-------_- (?) (4) (7) (?) 75 300 (2) ©) 
France_.-.-.------.---------| 64,188 | 50,150 | 48,300 | 26,720] 40,650 | 63,350 73, 116 (?) 
Germany-_-.--.-_..-------.-| 12,170 13, 526 (2) (2) 6, 300 13, 800 | 4 20,484 | § 28,214 
Greece..._..--.--..---------]--_---_--|--_------|----_----_]----.---_]-------_- 500 3 500 1, 800 
India__--._.---.-.-.-..-.-.--| 26,571 | 45,327 | 16,700 | 21,735 | 22,872} 96,220} 19,857 ©) 
Indochina, French___._.__.-- 370 260 360 §32 |_---_----|--------- (?) (2) 
Italy__._--------.-.:-.---.--| 738,475 | 80,462 | 75,781 | 38,019 | 39,861 31, 000 50, 000 (2) 
Japan__._.-. 22-222 ee (?) (7) (2) (?) (?) 3 116,000 | 166,446 | 237,000 
Kenya__...---..---.----.---- (2) () (2) 123 202 490 297 322 
Korea_._--..---------------- (2) 4,121 (2) 41, 211 (2) 3 6 300 36 700 (?) 
Madagascar. ...-...---.._--- (7) (7) 39 (7) wanna oo n|ene ene (2) (2) 
Newfoundland. ___._--_-_._-_- 508 1, 580 2, 439 224 711 660 220 (2) 
New Zealand__--..-----.----|  () - 15 63 25 |---------|---------|---------]--------- 
Norway.--...-.--------------] 33,012 | 34,933 | 35,514 | 86,448 | 15,051 (?) (2) (?) 
Rumania_....-....--.-.-..---| 3,347 3, 052 1, 609 (2) (?) 267 (2) (2) 
Spain 9___.-.-..-.------.----| 29,148 | 36,497 | 14,238 | 10,470 | 19,319 | 30,665 | 31,616 | 1014, 439 
Sweden.-_____---.----------- 5, 233 6, 153 5, 335 5, 512 7, 806 8, 851 9, 796 . (7) 
Union of South Africa__.___- 2, 458 1, 985 5, 344 2,875 1, 947 3, 680 2, 700 4, 897 
United Kingdom._____..___- 4, 552 2, 231 2,815 2, 829 2,170 3, 437 3,379 (2) 
United States 1_..._....._.._| 3877, 722 | 351,952 | 374, 546 | 361,841 | 361,406 | 414,641 | 468, 190 470, 596 
Uruguay..-..---.----.------ 2,111 . 4, 588 1, 985 2, 257 1, 823 1,818 2, 675. 2, 984 

Total (estimate)!...-_-| 840,000 | 850,000 | 790,000 | 720,000 | 660,000 | 910,000 | 980,000 |1, 070, 000 
} 

1 In addition to countries listed, tale or pyrophyllite is reported produced in Brazil, Bulgaria, French 
Moroceo, Tanganyika, and U.S.S.R., but data on production are not available; no estimate included 
in total. 

2 Data not available; estimate by author of chapter included in total. 
3 Estimate. 
4 United States zone only. 
5 Bizonal area. . 
6 South Korea only. 
? Less than 1 ton. 
8 Excludes soapstone. 
§ Includes steatite as follows—1941: 18,948 tons; 1942: 24,859; 1943: 9,741; 1944: 7,369; 1945: 15,577; 1946: 

19,541; 1947: 20,835; 1948: 14,439. 
10 Excludes tale. 
11 Tale, pyrophyllite, pinite, and ground soapstone sold by producers. 

Canada.—The Canadian tale and soapstone industry in 1947 was 
described as follows: ® 

During 1947 the shipments of tale and soapstone by Canadian producers 
amounted to 26,709 tons valued at $266,377, compared with 29,353 tons worth 
303,684 in 1946. The operators in Quebec shipped 13,279 tons of tale and soap- 
stone worth $123,467, and mines in Ontario sold 13,430 tons, mostly high-grade 
milled tale, valued at $142,910. 

§ Deir, A. R., The Tale and Soapstone Industry in Canada, 1947: Canada Dept. Trade and Commerce, 
Pominion Bureau of Statistics, Mining, Metallurgical, and Chemical Statistics, Ottawa, Canada, 1948, 
pp.
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Imports of tale and soapstone in 1947 amounted to 8,472 tons valued at $196,- 
697, and the exports of tale totaled 5,807 tons worth $68,394. 

The 5 operating firms employed 73 persons, to whom $110,527 were paid in 
salaries and wages. Fuel and electricity cost $22,786 and the expenditure for 
freight and process supplies amounted to $18,904. ) 

The Bureau of Mines, Ottawa, has given the following information on the tale | 
industry: 

The Quebec talc and soapstone bodies occur in highly metamorphosed basic 
rocks, mainly serpentine and pyroxenite. The talcose material is rather high in 
iron due to the presence of residual chlorite, and there is often considerable car- 
bonate present. It yields a slightly off-color, grey powder. 

In Ontario, output of prime white foliated tale products from the Madoc area 
during the 41 years since operations were commenced is estimated at about 460,000 
tons. Since 1937, Canada Talc, Limited, which operates the adjoining Conley 
and Henderson mines, now combined into a single operation, has been the only 
important producer. The company’s new grinding mill, with a capacity of about 
© tons an hour of finished products, came into operation early in 1945. About 75 
percent of the mill feed is from the Conley mine and 25 percent from the Hender- 
son. Coarse rejects are screened and dedusted for the production of granular © __ 
roofing grades. 

The Madoc tale occurs in a series of closely spaced veins traversing white 
Grenville crystalline dolomite limestone, and varies from coarsely foliated, to 
massive compact material. Tests by the Bureau of Mines, Ottawa, several years 
ago, showed that the carbonate content can be reduced by flotation to below the 
tolerance demanded for even the most exacting uses, including steatite insulators, 
but no commercial use of beneficiation has been made. 

In British Columbia, some ground soapstone for local roofing and building use 
is produced in Vancouver by George M. Richmond and Company, 4190 Blen- 
heim Street, from waste imported from the State of Washington. 

Domestic grey tale suitable for roofing, rubber, and paper use, sold in 1947 for 
$7.50 to $10 a short ton, according to fineness, similar tale from Vermont was 

7 quoted at $11.50 to $12.50 in bulk. White tale from Madoc, Ontario, continued 
to be quoted at from $8.50 for the coarser, roofing grade, $9.50 to $28 for finer 
mesh sizes, to $44 for minus 400-mesh material. New York fibrous talc, 325- 
mesh, sold for $18.50 to $20. Imported superfine Italian and French cosmetic 
tales may cost as high as $80 per ton delivered. 

Average value of the ground tale produced in Ontario in 1947 was $10.65 per 
ton, and of the ground material (comprising both tale and soapstone) supplied by 
Quebec, $8.34 per ton. Average value of sawn soapstone furnace blocks was $30 
per ton, or $2.70 per cubic foot, and of tale crayons about $250 per ton, or $1.06 
per gross. Soapstone waste for grinding sold for $2 per ton, f. 0. b. mine. Aver- 
age declared unit value of exports of ground tale was $11.60 per ton. 

Under the new Multilateral Trade Agreement, effective January 1, 1948, the - 
duty on ground talc exported to the United States was reduced from 1714 percent 
to 10 percent ad valorem on material valued at not over $14 aton. On material 
valued at over $14 a ton, the duty remains at 35 percent. The duty on crude 
material is % cent a pound,® whereas cut soapstone or tale in the form of bricks, 
crayons, blanks, etc., is dutiable at 1 cent a pound. Tale, ground or unground, 
enters Canada under the British Preferential tariff at 15 percent: imports from 
the United States are dutiable at 20 percent. 

Additional statistical details are contained in the report as well as 
the names and addresses of the five operating firms in Ontario and 
Quebec. 

9 According to the U. S, Tariff Commission the modified rate on United States imports is now % cent a 
pound.
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GENERAL SUMMARY 

ORLD mine output of tin increased 39,000 long tons (34 per- 
W ees in 1948 over 1947, a rate of increase exceeded only in 

1936 and 1940. Most of this gain was in Malaya and Indo- 
nesia, Where output expanded 66 and 92 percent, respectively. World 
smelter production increased 28,600 tons (23 percent), mostly due to 
the output of Malaya, which resumed its prewar rank as the world’s 
leading producer. For the first time since 1943, world consumption, 
though still limited by Combined Tin Committee allocations and 
national controls, was exceeded by production. The International 
Tin Study Group met twice during 1948, continuing its investigation 
of means for stabilization of the tin industry through international 
cooperation as prescribed under the Havana Charter. 

Consumption of tin in 1948 in the United States increased 3 percent 
over 1947; primary tin increased 1 percent and secondary 7 percent. 
The Government retained control of distribution and use of the 
domestic supply for the seventh consecutive year and fixed the price. 
Controls were retained in 1948 chiefly to minimize consumption, 
thereby providing a larger share of the new supply of tin for strategic 
stock-piling. Domestic primary smelter output, virtually all from the 
Government-owned smelter at Texas City, increased 10 percent. 
Secondary production was little changed in 1948 compared to 1947. 
On a tonnage basis pig-tin imports resumed the dominant position 
in the foreign tin trade of the United States in 1948 for the first time 
since 1941. Imports of metal nearly doubled and exceeded the tin 
content of concentrates by nearly a third. Receipts of concentrates 
in terms of metal were, nevertheless, 32 percent greater than in 1947. 
The increase was chiefly from Indonesia and from war-accumulated 
stocks in Thailand. Bolivian imports decreased 3 percent. Domestic 
stocks of pig tin and tin in ore and concentrates at the year’s end were 
99,870 long tons, a 19-percent increase over year-end stocks in 1947. 
Most of this increase was in Government stocks, while consumers’ 
stocks remained virtually unchanged. The domestic price for grade A 
tin was $0.94 a pound until raised to $1.03 on June 1. The average 
price for grade A was $0.9925 in 1948, the highest on record. 

1207
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Salient statistics of tin in the United States, 1989-483 (average) and 1944-48 

pe rer ren 
S  O——— 

Gvorage)| 1044 1945 1946 1947 1948 

Production— 
From domestic mines____--long tons-- 30 5 |_---------|---------- 1.3 5.8 

From domestic smelters !..._---do_--- 8, 177 30, 884 40, 475 43, 500 33. 300 36, 703 

From secondary sources..------do_---} 32, 180 29, 100 31, 400 24, 700 26, 800 26, 900 

Imports for consumption: 
Metal............--------------o._-_| 74,891 | 18,338 | 8,493 | 15,520 | 24,809 | 49, 196 

| Ore (tin content)......-..--..--do----| 16,502 | 35,548 | 233,479 | 238,138 | 228,365 | 37, 492 
Exports (domestic and foreign) .._--do-_-- 1, 608 843 882 881 420 91 

Monthly price of Straits tin at New York: 
Highest..-..-.---..conts per pound_.| 55. 08 70.00| 94.00} 103.00 
Lowest_._..--------------------d0_..- 49. 14 3 §2.00 3 52. 00 3 52. 00 70. 00 94. 00 

Average___._-------------------d0__.- 51. 20 54. 58 77. 94 99. 25 

World mine production ---.----long tons__} 2 183, 300 | 2 100, 800 86, 600 | 286,800 | 2 114, 200 153, 200 

i 

1 Including tin content of ores used direct to make alloys. | 
2 Revised figure. 
3 Ceiling price. : 

: GOVERNMENT CONTROLS 

| ‘Tin controls were continued during 1948 for the seventh consecutive ~ | 
year, mainly to permit the Government to hold consumption to a 
minimum and thereby promote strategic stock piling. Control was 

administered by the Office of Materials Distribution and Office of 

Domestic Commerce, United States Department of Commerce, 

under Conservation Orders M-43 (tin) and M-81 (cans) as embodied — 

in the Second War Powers Act as amended.1 An amendment to 

M-43 December 31, 1947, amplified restrictions on imports of tin 

and derivatives. Amendments to M-43, effective May 11, announced 

May 7, included stronger control of delivery, use, and small-order 

provisions, simplification of schedules, additional specifications to 

euide tin-plate manufacturers, revision of import-export provision to 

cover all forms of tin, and restriction of tin coating on general pur- 

pose crowns to 0.25 pound per base box whether for domestic or 

export use. , 

Manufacturers were not permitted to use more tin for cans in 

1948 than in 1947 and were restricted on the type of cans for pack- 

aging certain products. Amendments to M-81 during 1948 were 

issued effective February 29, May 7, and May 18. The amendment 

of February 29 set forth in direction 10 was, in general, to effect 

savings in tin consumption to increase the quantity of metal available | 

for stock piling and to improve distribution among and within the 

various groups of can users. The May 7 amendment incorporated 

provisions formerly contained in direction 10. The use of 0.25- 

pound electrolytic tin plate for cans containing soluble coffee and 

-9-pound and larger cans of regular coffee was permitted by the May 18 
amendment. 

On December 30, 1948, the Office of Domestic Commerce an- 

nounced that the present tin-conservation program would continue 

essentially unchanged, with M-43 and M-81 in effect through June 

30, 1949. 
1 The Second War Powers Act was amended by act of Feb. 28, 1948 (Public Law 427, 80th Cong.), and 

extended (90 days) until May 31, 1948, and again extended by act of June 4, 1948 (Public Law 606, 80th 

Cong.), made retroactive to June 1, to June 30, 1949.
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Purchase of tin metal, ore, and concentrates and pricing were 
again centered in the Reconstruction Finance Corporation.2 RFC 
also has authority to improve, develop, maintain, and operate by 
lease or otherwise the Government-owned tin smelter (Longhorn 
smelter) at Texas City, Tex., and to finance research in tin smelting 
and processing. The law requires RFC to submit semianaual reports. 

DOMESTIC PRODUCTION 

, MINE OUTPUT 

Domestic mine production of tin was only 5.8 long tons in 1948. 
Virtually the entire production was derived from placer deposits in 
Alaska. The Northern Tin Co. (formerly the Arctic Tin Co.) operat- 
ing a placer on Buck Creek, Seward Peninsula, Alaska, reported treat- 
ing 2,100 cubic yards of material from which 7.5 short tons of cas- 
siterite concentrates, assaying about 70 percent tin, were recovered. 
Cleary Hill Mines Co. recovered a small quantity of tin in the course __ 
of gold placer mining at the Tofty placer, Hot Springs district, Yukon 
River Basin region, Alaska. About 3,000 pounds of tin concentrates 
were recovered from placer operations by Peggy Keenan on the 
Parrot claims in Pennington County, S. Dak. A small portable 
washing, screening, and jigging plant on the property has been treat- 
ing gravel to recover tin, tungsten, gold, tantalum, and columbium. 

_ Early in 1948, about 2.5 tons of alluvial tin concentrates originating 
in Alaska were purchased by the Office of Metals Reserve. The year 
of production is not known, but this output has been credited to 
1947. In the program for recovery of other minerals contained in 
ore mined chiefly for molybdenum at Climax, Colo., the Climax 
Molybdenum Corp. expects to obtain some tin. None was produced 
in 1948. 

Reports of investigations made in previous years of the Morelock : 
Creek and the Tozimoran Creek* tin placer deposits in the Fort 
Gibbon District, Alaska;* churn drilling at Cape Mountain tin 
placer deposits, Seward Peninsula, Alaska;* and sampling methods 
and results at the Sullivan Creek tin placer deposits, Manley Hot 
Springs, Tofty, Alaska,® were published by the Bureau of Mines dur- 
ing 1948. | 

The Bureau of Mines analyzed a selected group of trench and core 
samples from the outermost pegmatite zone of the old Mateen deposit ” 
in the Black Hills, S. Dak., which were found to contain 0.05 percent 
or less of tin. ‘Two additional core samples analyzed by the South 
Dakota State School of Mines and Technology showed 0.45 and 0.25 
percent tin. 

? Public Law 125, 80th Cong., 61 Stat. 190 extended by amendment by Public Law 824, 80th Cong. (ap- 
proved June 29, 1948) to June 30, 1951. 

3 Thomas, Bruce I., and Wright, W. S., Morelock Creek Tin Placer Deposits, Fort Gibbon District, 
Alaska: Bureau of Mines Rept. of Investigations 4322, 1948, 8 pp. 

4 Thomas, Bruce I., and Wright, W. S., Tozimoran Creek Tin Placer Deposits, Fort Gibbon District, 
Alaska: Bureau of Mines Rept. of Investigations 4323, 1948, 11 pp. 

5 Heide, Harold E., and Sanford, Robert S., Cape Mountain Tin Placer Deposits, Seward Peninsula, 
Alaska: Bureau of Mines Rept. of Investigations 4345, 1948, 14 pp. 

6 Thorne, Robert L., and Wright, W. S., Sullivan Creek Tin Placer Deposits, Manley Hot Springs, Tofty. 
Alaska: Bureau of Mines Rept. of Investigations 4346, 1948, 8 pp. 

7 Staff of the Minneapolis Branch, Mining Division, Investigation of the Mateen Spodumene Deposit, 
Pennington County, S. Dak.: Bureau of Mines Rept. of Investigations 4339, 1948, p. 17. 

883326—50-——_17 |
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Mine production of tin (content) in the United States, 1944-48, by States, in 
long tons 

a 
Total 

Year Alaska | Sokota | Statess [TTC 
Long tons Value 

104 eee eee} (2) 5.4 $6, 200 
177 nnn NG 
1947__._....---- ~~~ nanan 1.3 |_.-.-----.--|-.------ = 1:3 2, 200 

| 1948. ._--_..-.----- ns 2nen nnn 85.8 ns 5.8 12, 780 
: : 

1 Comprises California, New Mexico, and North Carolina. 
2 Bureau of Mines not at liberty to publish separately. 
3 A very small quantity from South Dakota is included with Alaska. 

SMELTER OUTPUT 

Production of refined tin from ores and concentrates smelted in 
the United States was essentially that of the Government-owned 
smelter at Texas City. This smelter (Longhorn smelter) produced 
36,678 long tons of tin in 1948 and 33,292 tons in 1947. As the result 
of experimenting on processes to recover tin from low-grade complex 

| tin ores and concentrates, the Vulcan Detinning Co. recovered a 
small tonnage of tin metal. The company annual report for 1948 
contains the following statement: | 

| During the year work was begun on the construction of a plant for the recovery 
of tin from low-grade tin concentrates by a novel method developed by our 
Research Department after years of experimentation as referred to several times 
in past reports. This plant is expected to have a minimum capacity of twenty- 
five to fifty tons of concentrates per day, depending on the grade, equivalent to 
five tons of metallic tin, and is designed so as to permit ready expansion by the 
addition of multiple units should results so warrant. 

| The cost of this plant will be approximately $750,000.00 and working capital 
required to finance the purchase of supplies of concentrates and to carry the 
necessary inventories of tin will be considerable and are expected to employ most 
or all of the funds retained from past earnings. 

During 1948 the Longhorn smelter treated concentrates chiefly 
from Bolivia, Indonesia, and Thailand. The tonnage treated from 
Indonesia tripled, while that from Bolivia decreased both in quantity 
and grade. REC ore-purchase program discussions have included 
the possibility of obtaining concentrates from Malaya with Economic 
Cooperation Administration assistance. _ RFC has advised ECA that 
it will purchase up to 16,000 tons of tin contained in concentrates 
from Yunnan and Kwangsi Provinces in connection with the ECA 
China program. Part of the accumulated middling rejects have been 
treated by the smelter; and about 3,600 tons were shipped to the 
Capper Pass smelter, Hull, England, with the return to this country 
of the tin content in the form of high-grade electrolytic tin. Of the 
total tin produced at the Longhorn smelter in 1948, 62 percent was 
3-Star grade; 8 percent, 2-Star—-B; 16 percent, 2-Star—C; 7 percent 
2-Star-D, and 7 percent, No-Star-G. In 1947 the percentages of 
total production of the various grades were, respectively, 58, 20, 13, 
6, and 3. 

The Longhorn smelter 1s operated on a cost-plus-fixed-fee agreement 
by Tin Processing Corp., a subsidiary of N. B. Billiton Maatschappjj. 
The annual fixed fee during the fiscal year ended June 30, 1948, and
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June 30, 1949, was $200,000. Before June 30, 1947, the annual fee 
was $150,000. 

A contract for constructing a waste acid plant was let to the Chemi- 
cal Construction Corp. on a cost-plus-fixed-fee basis. The estimated 
cost is $2,655,000. Actual plant construction was started during 
October 1948. Preparatory work—access roads, railway spurs, etc.— 
commenced earlier in the year. Progress on plant construction during — | 
1948 was slow owing chiefly to delays in deliveries of machinery 
and materials, and completion was not expected until the latter part 
of 1949. Water consumption by industrial plants in the Texas City 
area has resulted in a marked lowering of the water table. Wells 
have shown much reduced capacity or have failed completely. The 
addition of the waste acid plant will bring an even more acute shortage 
in the water supply. To remedy this, the smelter began changing its 
piping system to permit reuse of water, and RFC plans to purchase 
from the Galveston County Water Co. enough water to make up any 
remaining shortage. The source of this additional water will probably : 
be the Brazos River. 

The total cost of the smelting program at Texas City from June 
1940 through June 1948 amounted to $346,821,585, including fixed 
assets ($8,641,688) and the cost of concentrates ($311,433,293) at 
United States port. Total sales to June 30, 1948, amounted to 
$247,716,810. The June 30 inventory of tin was 18,797 long tons and 

. 77,089 tons of concentrates containing an estimated 24,785 tons of tin. 

Longhorn tin-smelter production, by months, 1942-48, in long tons . 

Month 1942 | 1943 i944 | 1945 | 1946 | 1947 | 1948 

January_....-.----.---.------.-]---------- 2, 611 2, 153 3, 114 3, 812 3, 024 3,172 
February -..--.----------------}---------- 2, 334 2, 419 3, 162 3, 823 2, 815 2, 800 
March_...._.-_-.---------------|----------| 1, 491 2; 513 3,310 3° 881 2, 877 2° 602 
April__...--_-------------------- 525 1, 055 2, 611 3, 407 3, 891 2, 816 2, 906 
May_-..--.-----------------e| 1,246} = 082 | = 402] 3451 | 3,904] 98112] ~~, 310 
June....--.............--.--..-| 1663} 1,498; 2439! 3502] 3856] 2712] 3.651 
July__-...--------------- 1, 924 1, 184 2, 618 3, 548 3, 853 2, 517 3, 509 
August._..--.--.------.----.-.- 1, 655 1, 347 2, 553 2, 912 3, 672 2, 237 3, 509 
September.......-..........-.-| 2026] 2029] 2501| 3 323| 3,323| 2356] 2,859 
October_....-....-.-----..-----| 2014/ 2089! 2651| 3,588| 3,195) 3,026] 2,300 
November-.-.-_..--------------- 2, 300 2, 020 2, 852 3, 628 3, 119 2, 759 2, 907 
December_.....-.--..----------| 2343} 2,087 | 2,907| 3,676 | 3,209} 3,041 3, 153 
fs 15, 696 20, 727 30, 619 40, 501 43, 468 33, 292 36, 678 

SECONDARY TIN 

Secondary tin recovered from all sources totaled 26,900 long tons 
in 1948, an increase of less than 0.5 percent over 1947. However, 
due to increase in price, the value was 28 percent greater than in 1947. 
Detinning plants supplied 12 percent of the total recovered during the 
year. To maintain comparability the quantities shown in the col- 
umns entitled ‘“Tin recovered at detinning plants’ in the accom- 
panying table include that recovered from tin-plate clippings and old 
containers only. Detinning plants also recovered 113 long tons from 
other sources. During 1948 a 6-percent increase in tin recovered by 
detinning plants, a 30-percent increase in all types of babbitt, and a 
17-percent increase in solder offset a 15-percent decrease in secondary 
tin in bronze and brass. The tonnage of tin-plate clippings treated 
in 1948 was the largest of record. The industry treated 376,620
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long tons of tin-plate clippings in 1948—17 percent more than in 
1947 and exceeding by 10 percent the previous peak of 341,075 tons 
used in 1941. The average quantity of tin recovered per long ton 
of tin-plate scrap used declined from 20.65 pounds in 1947 to 18.91 
pounds in 1948. Lower recoveries per unit reflect the treatment of a 
larger tonnage of electrolytic tin plate carrying a much thinner coating 
of tin than hot-dipped tin plate. For additional data concerning the 
secondary tin industry, see Secondary Metals—Nonferrous chapter 
of this volume. 

Secondary tin recovered in the United States, 1989-43 (average) and 1944-48, in 
long tons 

eee 

Tin recovered at detinning Tin recovered from all sources 

Year 
In alloys Total 

As metal In chem- Total | As metal ne —_—_— 
cals Long tons Value 

1939-43 (average)..._.._...| 4,080 510} 4,590| 4,740] 27,440] —_-32, 180 | $36, 973, 844 
1944. 3, 350 310 3, 660 3, 800 25, 300 29,100 | 33, 892, 560 
1945. 3, 150 400 3, 550 3, 300 28, 100 31,400 | 36, 538, 320 1946......__.....-.-..--| 2, 480 330] 2810} 2600} 22100 24,700 | 30, 205, 663 
1947__--- 2, 720 360 3, 080 2, 900 23, 900 26,800 | 46, 848, 175 194g] 2 930 340} 3,270] 3,100] 23,800 26,900 | 59, 796, 140 

| } 

CONSUMPTION 

APPARENT CONSUMPTION 

Apparent consumption, derived by adding net imports of pig tin to 
domestic smelter production, increased 49 percent in 1948 over 1947. 
As changes in consumer, dealer, and Government stocks are not 
taken into account, apparent consumption may vary greatly from 
actual consumption as measured in finished products. .In 1948, it 
was considerably in excess of actual consumption chiefly as a result 
of stock piling by the Government. The accompanying table 
gives the data for 1939-48. A comparable series for 1910-38 was 
published in Minerals Yearbook, 1939 (p. 680). 

Apparent consumption of tin, 1989-48, in long tons ! 
1989___.__ eee eee 67, 997 
1940.2 eee eee 123, 587 1941. es 14 618 
1942. eee S(A 5D 
1948______-- eee eee 31, 638 1944.00 te ee 48, 8379 
1945_____-_- eee 48, 086 1946... _ 58) 144 
1947.22 oa a7 1948____ el __ (8B, 808 : 

1 Exports of domestic tin are not included in 1939-41. They are included in the figures for 1942-48 and 
are 244, 398, 405, 708, 859, 415, and 78, respectively. 

CONSUMPTION BY USES 

Total domestic consumption of tin was 3 percent more in 1948 
than in 1947 and 17 percent above the 1935-39 average. Primary 
tin use increased only 1 percent, whereas secondary use increased 7 
percent. ‘The consumption of primary tin was 59,863 long tons, the 
greatest since the extraordinary peak of 1941 (103,086 tons), but was
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4 percent less than the 1935-39 average. Consumption of secondary 
tin in 1948 was 30,925 tons. 

The use pattern was virtually unchanged from 1947. The five 
largest tin-consuming items—tin plate and terneplate, bronze, solder, 
babbitt, and tinning—accounted for 93 percent of the total tin 
consumed in 1947 and 1948. Tin plate and terneplate used more 
than half the total primary tin consumed and 2 percent more than 
in 1947. This was about 470 tons (1 percent) less than in the pre- 
war (1935-39) period, but tin and terneplate output was about 70 
percent greater. The large increase in tin-plate output against a 
comparably small increase in the use of tin is chiefly due to the 
progressive increase in use of electrolytic tin plating, which requires 
less tin. In 1948, for the first time in history, electrolytic tin-plate 
production exceeded that of hot-dipped. Of the total tin plate 
produced in 1948, electrolytic lines accounted for 51 percent (48 
percent in 1947) and hot-dipped operations accounted for 49 percent 
(52 percent in 1947). Hot-dipped tin plate has been used chiefly 
to make sanitary or packers’ cans (57 percent in 1948), while about 
90 percent of electrolytic has been divided between general line and 
sanitary cans and also a sizable tonnage for crowns and closures. 
In 1948, electrolytic tin plate used for sanitary cans increased more 
than 10 percent and amounted to about 40 percent of total tin plate 
used for that purpose. The demand for tin mill products for cans 
of all kinds increased 10 percent in 1948. The greatest proportion 
of all cans produced is for the food pack, which use increased 8 
percent. Use for packing nonfood products increased 15 percent. 
Exports of tin cans increased 40 percent. 

Use of primary tin for solder in 1948 was 6 percent greater than 
in 1947 and was exceeded only in 1941. Consumption in babbitt 

| decreased for the fourth consecutive year and was 5 percent less in 
1948 than in 1947. Bronze and brass again ranked third in use of 
virgin metal, but consumption was 13 percent less than in 1947. 

Consumption of primary and secondary tin in the United States, 1939-43 (average) 

and 1944-48, in long tons 

Grcrage)| 944 1945 1946 1947 1948 

Stocks on hand Jan. 11____--__----------- 44, 512 34, 735 27, 391 25, 789 27, 100 25, 743 

Net receipts during year: a 
Primary ._-----...--.-------.---------| 71, 363 55, 323 54, 663 56, 603 59, 882 62, 119 
Secondary -_.-.-...----------.--------- 5, 364 2, 536 2, 623 2, 236 2, 836 3, 004 
Terne_......-.-.------.---------------| 940 228 312 257 417 681 
Serap__.-.-----------_-_-----.---------| 23, 701 28, 883 28, 498 26, 057 26, 598 29, 840 

Total receipts....__..-__-..--_-..----| 101, 368 86, 970 86, 096 85, 153 89, 733 95, 644 

Available......-.__-___-_._-_._____---_-_-] 145, 880 | 121,705 | 113,487 | 110,942 | 116, 833 121, 387 
Stocks on hand Dee. 31 1.-_.-__._.---...--| 46, 407 27, 391 25, 789 27, 100 25, 743 27, 070 

Total processed during year_.......__-----} 99, 473 94, 314 87, 698 83, 842 91, 090 94, 317 
Intercompany transactions in scrap___---- 2, 590 3, 205 3, 239 2, 091 1, 957 2, 535 

Total consumed in manufacturing...._---| 96, 883 91, 109 84, 459 81, 751 89, 133 91, 782 
Plant losses__...-.....--------------.----- 824 1, 140 876 808 1, 033 994 

Tin content of manufactured products__--| 96, 059 89, 969 83, 583 80, 943 88, 100 90, 788 

Primary_....._-----------------------| 68,907 | 59,156 | 55,642 | 54,627 | 59,166 59, 863 
Secondary ._-.--.---.-..--------------| 27, 152 30, 813 27, 941 26, 316 28, 934 30, 925 

1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1944, 316 tons; 1945, 
1,941 tons; 1946, 1,600 tons; 1947, 1,000 tons; 1948, 940 tons; and 1949, 328 tons.
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Consumption of tin in United States, 1946-48, by finished products, in long tons 
of contained tin 

| 1946 1947 1948 | 

Product Pri- | Second Pri- | Second Pri- | Second ri- econda- Tl- econad- rl- econa- 
mary ary Total mary ary Total mary ary Total 

Tin plate....__..___......] 26,127 |._____..| 26,127 | 30,980 |_...____| 30,980 | 31,503 |-.-----] 31, 503 
Terneplate_....-...-._______ 208 238 446 192 309 501 420 252 672 
Solder. __....-...-....--.--_| 13.443 | 3,673 | 17,116 | 14,126 | 5,954 | 20,080 | 15,038 | 6,087 | 21,125 

| Babbitt___--------------.| 4,125 | 2,874 | 6,999 | 3,708 | 2,952 | 6,660| 3,507| 3,546 | 7,053 
Bronze and brass_-.-..._---| 5, 963 | 16,594 | 22°557 | 47545 | 16,429 | 20,974 | 3,952] 17,730 | 21; 601 
Collapsible tubes_..------.|_ 701 8g | 789 | 358 91} 944} 600 39 639 
Tinning.....---_--_------_-| 1,908 205 | 2,108 | 2,172 335 | 2,507 | 2,298 223 | 2,521 
Foil__-_-- 174 46 220 162 182 344 179 60 239 

, Pipeand tubing...-.-.---| 273 64| 337] 408 g3| 491 | 257 66 323 
Typeand metal.....-...--| 1293 1,865| 1,988|  180| 1,457| 1,587/ 129| 1,787| 1,916 
Bar tin..-._....-----| 891 73| '969| 881 65 | "946!} 916] 7132] 1) 048 
Miscellaneous alloys.._-.___- 373 168 541 226 234 460 170 211); = 381 
White metal._...._...-..-| 68 77 | 145 57} 202] 259 39 | 150 189 
Chemicals and miscellane- 
OUS..._-..------------|  255| 346] 601] 726] 641| 1,367| 855] 633) 1,488 

Total___--......-.----| 54,627 | 26,316 | 80,943 | 59,166 | 28,934 | 88,100 | 59,863 | 30,925 | 90, 788 

STOCKS 

Stocks of pig tin and tin in ore were 99,870 long tons at the end of 
1948, or 19 percent more than the 83,672 tons at the beginning of the 
year. In addition, about 12,400 tons (11,710 tons at beginning of year) 
were in process in scrap, and as secondary tin. Stocks of virgin pig 

| tin held by consumers were virtually unchanged. Government stocks 
of pig tin increased 41 percent, but tin in ore declined 6 percent. The 

: inventory of tin contained in low-grade rejects at the Texas City 
smelter was less than 6,600 tons. At the beginning of 1948, there were 
on hand about 38,000 tons of these rejects, containing over 8,000 tons | 
of tin. Defense stocks held by the Navy and Bureau of Federal | 
Supply were augmented by the transfer of 24,077 long tons, so that the 
National Strategic Stock Pile of pig tin was 36,217 long tons at the 
end of 1948. | 

_ Stocks of virgin pig tin in the United States, Dec. 31, 1944-48, in long tons ! 

: 1944 1945 1946 1947 1948 

At consumers’ plants__-._---_-----..---.------....-_| 17, 337 14, 102 14, 532 13, 677 14, 349 
At other warehouses and in transit_.-..-...._________ 1, 941 1, 600 1, 000 940 328 
Held by jobbers.__-._____--- 47 69 124 157 100 

Total consumers’ stocks_-.-----.----------.---| 19, 325 15, 771 15, 656 14, 774 14,777 
Afloat to United States (estimated)__-..._-__--______ 1,800 |_---______ 1, 570 6, 220 25 

Total stocks !.___._____...---__-.-----.--_-----| 21,125 | 15,771 | 17,226 | 20, 994 14, 802 

1 Excludes Government purchases delivered for stock piling or at Texas City smelter. Also excludes tin 
in process and secondary pig tin. 

PRICES | 

Tin prices continued to be set by Government acts in 1948. The _ 
price changed only once in the United States, when RFC announced 
a new price of $1.03 a pound for grade A tin on June 1. This was a 
9-cent increase per pound over the previous price of 94 cents which 
had been in effect since December 19, 1947. The 1948 average price 
of 99.25 cents per pound was the highest of record and was 27 percent
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above the 1947 average of 77.94 cents. It was almost two-and-a-half 
times what it was before the war. The price of $1.03, however, was “ 

exceeded in 1918, when the market reached $1.10 a pound for a very 
short period. Brass and bronze ingot makers advanced their prices of : 

ingots 1 cent a pound effective June 3, as a direct result of the price 
increase June 1. 

On January 1, 1948, a new tin-plate price became effective at $6.80 

per base box, responding to the 94-cent pig-tin price of December 19, 
1947. Some producers of tin plate reduced prices 10 cents on May 
1, 1948. As a result of the increase in the tin price to $1.08, the 1949 

price per base box for 1.50-pound hot-dipped tin plate was raised to | 

$7.75 in December 1948. Higher tin prices were expected to accel- 
erate the trend in the use of more electrolytic tin plate. Tin-can 

| prices (No. 2 sanitary), stable since 1939, rose to $21.63 per thousand, 
in carlots f. o. b. factory, January 2, 1947; to $24.61 on January 2, 
1948; and to $27.29 on January 3, 1949. 

Tin prices, 1925-29 (average), 1989-43 (average), and 1944-48 
nn 

1925-29 | 1939-43 
(aver- (aver- 1944 1945 1946 1947 1948 

; age) age) 

Average prices: . 
New York: ! 

Straits tin.........cents per pound_.| 56. 64 51.20 | 252.00 | 252.00 | 254.58 | 77.94 | 99.25 

99.75-percent tin (English refined) 
: cents per pound._|_ (4) 49.97 | §51.625| 651.625] 554.208) 77.512| 98.692 

So percent tin nnnannnnnenndOn--—} 88.50 | 49.97 651.125] 6 51.125| 653.708| 76.896] 97. 562 
ondon: 

Standard tin_......-£ per long ton_.| 254.6 | 258.9 | 8300.0 |8300.0 [9321.2 | 426.3 | 548.1 
Do_....-eents ® per pound.-| 55.17 | 46.97 | 54.04 | 254.04] 57.83 | 77.66 | 98. 64 

Premium allowed over standard: 
Straits.__......_._.-£ per long ton_- 5.1 (4) (4) (4) (4) (4) (4) 
Banka____.___..------------do___- 6.9 (4) (4) (4) (4) (4) (4) 
English_........-.....-.----do_---| —.7 (4) (4) (*) (4) (4) (4) 

Price indexes (1925-29 average=100): 
Straits tin (New York)-..----.------| 100 91 92 92 96 138 175 

Copper (New York)..-.------------| 100 78 80 80 93 143 150 

Lead (New York)....--------------| 100 78 87 87 109 {196 | 241 
Nonferrous metals !2__...__.-_---.-.-| 100 84 87 87 100 142 159. 

All commodities 2....---------------| 100 91 106 108 121 1155 | 168 
{ | | \ i i ; 

1 American Metal Market. 
2 Maximum for grade A, 99.8 percent or bigher (includes Straits). 
3 Maximum price for grade A, 52 cents until Nov. 10, 1946; 70 cents thereafter. 
4 Data not available. 
5’ Maximum for grade B, 99.75-99.79 percent, and grade C, Cornish refined. 
6 Maximum for grade D, 99.0-99.74 percent. 
7 Metal Bulletin, London, as compiled by International Tin Research and Development Council. 

8 British Government maximum price. 
9 British Government maximum. To Sept. 26, £300, thereafter £380 10s. 

10 Conversion of British quotations into American money based upon average rates of exchange recorded 

by Federal Reserve Board. 
11 Official rate; free rate, 53.98. 
12 Based upon price indexes of U. S. Department of Labor. 

In the United Kingdom the price of common tin (99 percent mini- 

mum, up to and under 99.75 percent tin) was increased £9 to £519 

per long ton on January 6, 1948; and £50 to £569 on June 1, 1948. 

The average price was £548 0s. 11d. in 1948. The January 6 price 

change resulted from settlement of the price under the United States- 

Bolivian contract. Coincident with the January increase, the official 

buying price for Nigerian tin concentrates was raised from £477 to 

£485 10s. per ton of tin-in-ore f. a. s. Nigerian port. The buying 

price for Malayan tin remained unchanged at £500, at that time. 
Effective April 7, 1948, however, the British Ministry of Supply an-
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nounced that the Malayan buying price had been adjusted to £504 
per ton and selling price to £505 10s. from £504, both ex smelter 
Penang and Singapore. The June increase followed discussions be- 
tween a Malayan delegation, the Tin Study Group, the British Co- 
lonial Office, and the Ministry of Supply. With the June price in- 
crease, the price paid for Malayan metal was increased from £504 to 
£554 per ton; and for Nigerian concentrates from £485 10s. to £535 
10s. The selling price of Malayan metal was raised from £505 10s. 
to £555 10s., thus reducing from £4 to 30s. per ton the differential 
between buying and selling price, seemingly to a creat extent to 
resolve the dissatisfaction of producers. | 

In Canada, bulk purchasing of metal by the Government ceased in 
the fall of 1947, and price controls were suspended May 1948. 

FOREIGN TRADE 8 

Imports of pig tin and ore and exports of tin plate are the main 
items in the foreign trade of the United States in tin. Of less im- 
portance has been the foreign trade in tin plate and terneplate scrap, 
circles, strips, waste-waste, miscellaneous tin and manufactures, and 
compounds. Tin contained in the babbitt, solder, type metal, and 
bronze imported and exported is accounted for in the Lead and 
Copper chapters of this volume. Exports of tin cans were 40,824 

: short tons in 1948 compared with 29,189 tons in 1947. 
Tin has been one of the principal imports of the United States, rank- __ 

ing sixth in value among all commodities before the war (1935-39 
average), and eighth in 1948. The relative position of tin in value 
among  tmunerals imported (net imports) in 1948 was exceeded only 

: by gold. 
“On a tonnage basis pig-tin imports resumed the dominant position 

in the foreign trade of the United States in tin in 1948 for the first 
time since 1941. Imports of metal increased 98 percent over 1947 and : 

| exceeded tin content of concentrates by 31 percent. Malaya, with 
nearly 70 percent of the total, was the principal source. Smelting 
plants in Belgium and the Netherlands shipped substantial quantities 
for the first time since 1940. Imports of tin in concentrates increased 
32 percent as compared with 1947, mainly due to a large gain (217 
percent) in receipts from Indonesia. Imports from Thailand, mostly 
{rom war-accumulated stocks, increased 37 percent. Bolivia, the main 
source, accounting for 54 percent of the total, furnished 3 percent less 
than in 1947. Bolivia has been the source of 73 percent of the tin in 
concentrates imported from 1941 to 1948, inclusive. 

Since 1941 the United States has been the world’s principal source 
of tin plate. In 1948, exports of tin plate, etc., decreased slightly 
(1 percent) from the high level attained in 1947. Tin-plate exports 
as such in 1948 were 539,945 long tons against the record high of 
542,274 in 1947 and nearly 3 percent more than the previous high of 
525,377 in 1942. In 1948 ground was lost in the export markets of 
Australia-New Zealand, Canada, and Latin America (chiefly Argen- 
tina, Brazil, and Mexico). A gain of 26 percent recorded in Europe 
was mostly accountable to ECA. In some instances the decline in 
exports was greater than the decline in consumption of tin plate in a 

Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.'S. Department of Commerce.
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particular market. Consumption in Argentina declined 18 percent, 
but United States exports thereto declined 29 percent. Exports of 
tin plate from the United Kingdom to Argentina increased 37 percent 
in 1948. Significantly, consumption in Australia-New Zealand in- 
creased 10 percent, whereas United States exports thereto decreased 
more than a third, but shipments from the United Kingdom were 
nearly double the previous year’s. The decline in exports to Canada 
exceeded Canada’s decline in consumption. 

According to the American Iron and Steel Institute, producers in 
1948 shipped for export 601,697 short tons (565,817 in 1947) of tin 
plate, of which 508,474 (506,347 in 1947) were hot-dipped and 93,223 
(59,470 in 1947) electrolytic. 

, Under the Second Decontrol Act, exports were controlled by fixed . 

quotas and Office of International Trade, United States Department 
of Commerce, license, and import purchase of tin was exclusively by 
the Government. Shipments to Canada are exempt from export con- 
trol. Tin ores and concentrates may be imported freely. The tin- 
plate export-quota program was conducted with assistance of industry 
Tin Plate Advisory Committee. Quarterly tin-plate export alloca- 
tions (excluding Canada) were 514,000 short tons in 1948. 

Foreign trade of the United States in tin concentrates and tin, 1942-48 

. [U. 8. Department of Commerce] 

a 
Imports Exports 

. Ingots, pigs, bars, ete. 

Concentrates (tin | Bars, blocks, pigs, |. ~¥»_-~» SESS 
Year content) grain, or granulated 

Domestic Foreign 

Long Value Long Value Long Value Long Value 

1942.........----| 28, 983 |1$32, 454, 284 | 26,753 | $29,311,113 | 244 | $290,804 | 165 | $229,512 
1943__.__--..--__| 21,857 1124, 954,251 | 11,919 | 13, 081, 756 398 464,053 | 1,372| 1,567,043 
1944.10 | 38, 548 | 141, 942,055 | 13,338 | 15,049,200| 405 | 488,508 | 438 532, 861 
1945. --.2--| 33,479 | 144, 795,893 | 8,493 | 9,213,425 | 708 | 890,661 | 174 293, 623 
1946_._..--_.---_| 138,188 | 1.50, 716,210 | 15,520 | 18, 507, 043 859 1, 153, 986 22 31, 939 

1947.22 | 198° 365 | 142,576,966 | 24,809 | 42,684,651 | 415 | — 650, 162 5 9, 887 
1948.__---------- a 72, ae 49, : ia : 163, 13 27, 699 

Sn een es 
' 1 Revised figure.
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e e ° e . e e . NO Concentrates (tin content) imported for consumption in the United States, 1941-48, by countries ! | Ss 

[U. 8. Department of Commerce] 
LL Peete esreeeernnenenevrararernersnuneuestsaererseseemmees 

1941 1942 1943 1944 1945 1946 1947 1948 

Country 
Long Long Long Long Long Long Long Long tons Value tons Value tons Value tons Value tons Value tons Value tons Value tons Value 

Algeria._.----------.----2-- ae |_-------}_------_ |__| 8 $7, 125] -...--_]----------]-------]---.------]--.-.._]--.----- fe ||| Argentina..-...---.----- ee 102} $107, 021}---__-_]-------__ |---| 60) $77, 498)... |_| || ||| Australia___.-_-.---_---_-__-----_]-------|----------|-------|----.-----|-------|----------|---ee-- |_| 2} $1,036|._-_-__|____--. & Belgian Congo... ..._......-.--_-_]_---.__|__.-.---__|_-_____|_ 4,094) 4,511, 588) 7, 649] 9,368,309} 7, 401/$9, 214, 245] 7, 214/$8, 981, 430 379} 631, 060/---____|_.---_____ D Bolivia.—-----------------~------- a 21, 597, 529 20, 750) $23,157,000] 17, 351/20, 005, 703] 27, 701/32, 160, 861] 25, 936/35, 376, 704| 28, 588 38, oot, O32 20, 98+ 30, 65% 38 20, 288 $37,721,704 = razil..-..--..----- w-w-4--}------ +} |] , , ’ British Equatorial Africa__..._._.].--..-.|..-.----__|__.____|_..-._.___|_______|_-____--__|______. wne-nn ene | enn | een] 259}-.....-}---...--._]---.--_}_-w-- 
Cameroun, French. _-_._---_.-.___]_-_____|__-.---._- 161 154, 934 72 83, 490 177| 284, 844 46 68, 1386 37 55, 367/------.|---..-2-2.| 2. {_- Pi 

China wo __...--|. 396|-------|----.-..--|_._____ 198 ---nnn-|nvnnnonnaeecennes pose Oorvooefpoooesooo> "36 «1B, 737 Im@__w ee momen n| eo nnn een n| enn nn | ee eee |---| 5 ee | en ee fee | French Equatorial Africa.......__]---._-_|_--..--___|_....-_|-_-- 211; = 211, 810}. te 83; 123,346 21 31, 500)... 2]. 2] ann dl French Africa, Other....._______ 179} 174, 862)______.]-----] ||| || dd eeennee-e- Indochina, French. _._.--.._.____ 7 6, 000) .-.-._.}----.----.]----.-]---------_|-- fe] ||| dd -------.-. [> Indonesia_...--.-------------....| 6, 220] , 654, 146] 7,977 9,109, 734|_._.___|__......]...._|__..._..__ ~------|----------| 2, 206) 2, 532, 488) 4, 163} 6, 671, 603] 13, 195/26, 652,641 = by Mexico... _---.-------- 114 105, 911 45 32, 616 121 134, 337 61 80, 543 13 13, 462). 2} 5 5, 982 36 12,331 t& 

Portugal vor 87, B75}... |_-.-------|-------|---- =| fT 6A 79) _188, 908 © Spain-..-.--_----- nnn eeeee fone nee wanennn|onennennnn|eeneee-|-a--nacne-|----s--|-o-2-- ee} dd) 86 Thailand...._---.-.-.-------__--_]----.-_]-----.--_].---.-_|_---------|---_.--|_---.----_|__-__.. ~------+-~|-------]----------]---..~-]----.-----] 2, 826} 4, 601, 681) 3, 865] 7, 619, 185 “ Union of South Africa_____.._-_._ 19 18, 744|_______|___-------|---..--|----.-----|-------|--------- |---|. |. |----------|---ee-- |---| et United Kingdom______.__-_______|----.-_]--.-..-.__|--.____|__-_-.--__|__-_--.|----._.--_|_____. ween nen nnn [anne | eee 27 54, 540 5 8, 573; (2) 67 «6 aml a al chanel aoe ES SS | | | I 8 
Total._-------_-------_--._.| 28, 670/27, 671, 689] 28, 933/32, 454, 284) 21, 857 24, 954, 251] 35, 548/41, 942, 055] 33, 479/44, 795, 893] 38, 138/50, 716, 210] 28, 365/42, 576, 966| 37, 492 72,170,372 9 

LL rere 
penne street eerensene 

1 Revised figures, 
3 Less than 1 ton. 

.
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Tin 1 imported for consumption in the United States, 1946-48, by countries — 

[U. 8. Department of Commerce} 
— 

1946 1947 1948 

Country L L L 
ong ong ong tons Value tons Value tons. | Value 

Belgian Congo__.----------.---.-.--_____- 627 $730, 238 | 4,550 | $8,104,276 | 2,046] $4, 463, 295 Belgium-Luxembourg_.-..-----.-.---_---_|-------_|_--_-----__|-------_ |e 6,874 | 15,355, 653 
Bolivia... .-------------------------------.|__2 i |-e-------__|_-_----_ | 49 95, 279 China__.__--------------------------------| _ 984 | 1,210,129 | 2,639 | 4,323,184] 1,615 | 3,172 989 Indonesia.__.-------------------.-....-...| 5,409 | 6, 402, 249 39 66, 850 |-----.-_].----_- Japan__._.-_--------------------------.--.| 1,969 | 2, 290,890 |-...--__|_----_-) | 
Malaya, Federation of_....-.---...-.-.---.| 2,139 | 2,492,099 | 13, 432 23, 207, 914| 34,176 | 71,389,379 Mexico..-...--.-.--.--.-------- 24 27,215 |------- |---| fee Netherlands. .._---------------_---_----__]--------|-----------_|.------_|-------_--__ 843 1, 899, 249 
Portugal__---.--..---------------_-- 9 10, 517 (2) 66 95 195, 223 Thailand. .--.----.-----------.______ 87 100,906 | 4,031 | 6,648,718 | 2,978 5, 591, 093 
United Kingdom. ._--.---.----._....--...| 4,272 | 5, 242, 800 208 333, 643 520 1, 160, 799 

Total_---.------------------__---.-.| 15,520 | 18, 507,043 | 24,899 | 42, 684, 651 49,196 | 103, 322, 952 
eee eee 

Ee Serena emanag 

1 Bars, blocks, pigs, grain, or granulated. 
2 Less than 1 ton. 

Foreign trade in tin plate, taggers tin, and terneplate in various forms, 1944-48, 
in long tons . 

[U. 8. Department of Commerce] 
— 

Tin plate, taggers | Tin-plate Terne- 
tin, and terne-| circles, Waste- late Tin-plate scrap 
plate strips, | waste tin pial Year clippings. —____ Cs cob les, plate and scra 

etc. (exports) (ex orts) 
Imports | Exports | (exports) DO Imports | Exports 

1944.02 112 | 436, 632 1, 294 3, 103 161 17, 323 112 
1945222 147 | 471,080 1, 684 12, 215 378 18, 072 433 
1946... 298 | 355, 794 4, 030 6, 690 590 24, 530 141 
1947.22 585 | 553, 748 5, 340 21, 209 9 30, 797 154 
1948__.- 184 | 548, 021 3, 247 28, 121 278 41, 084 1,125 

ee 

1 Revised figure.
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Tin plate, taggers tin, and terneplate (including long ternes) exported from the 
United States, 1947-48, by principal countries 

[U. S. Department of Commerce] 

1947 1948 

Country | 

Long tons Value Long tons Value 

Algeria...-_-__----------~------------+------------ 2, 831 $481, 019 3, 993 $715, 272 
Argentina___..--------------------------------- 52, 142 8, 830, 093 37, 055 6, 821, 619 
Australia...__-.----------------~--------------- 69, 591 10, 854, 731 43, 835 7, 675, 274 
Belgium-Luxembourg-.------------------------ 18, 299 2, 855, 240 19, 915 3, 643, 193 
Brazil_..-.-----------.-----------------------+--- 68, 237 10, 783, 982 62, 490 10, 991, 796 
Canada. ------~~------------------------------- 70, 047 9, 081, 802 49, 603 7, 191, 526 
Chile_....-------------------------------------- 9, 537 1, 510, 501 9, 505 1, 773, 240 
Ching__--__---_-------------------------------- 7, 780 1, 183, 645 4, 763 871, 998 
Colombia. ------------------------------------- 4, 284 675, 869 4, 413 777, 828 
Cuba._...-------------------------------------- 18, 893 3, 067, 336 | . 20, 237 3, 722, 574 
Denmark-____....------------------------------ 6, 993 1, 070, 164 7,091 1, 274, 786 
Egypt-_---------------------------------------- 722 125, 589 3, 062 586, 382 
France.---.------------------------------------ 7, 289 1, 194, 015 14, 287 2, 737, 300 
‘Greece .---------------------------------------- 1, 977 300, 555 4, 768 827, 508 
Hong Kong. -------------------------------~---- 2, 761 451, 038 2, 669 377, 904 
India__.-_---------------------~+-~-----~--------- 1, 714 286, 884 12, 749 2, 297, 053 
Indochina, French. ----.----------------------- 992 139, 628 1, 792 292, 715 
Indonesia. .---.------~------------------------- 2, 476 «888, 165 6, 422 1, 137, 526 
Treland...--------.------~---------------..----- 802 128, 518 1, 386 285, 774 
Italy .------------------------------------------ 11, 175 1, 675, 386 10, 707 1, 820, 420 
Japan-_-_---.----------------------------------~-|---.----------|-------------- 3, 108 695, 300 
Lebanon..-------------------------------------|-------.------|--------------] 1, 884 326, 695 
Madagascar. --.-------------------------~------- 1, 292 202, 520 2, 361 451, 039 
Malaya, Federation of._---.-------------------- 2, 029 282, 701 3, 063 467, 632 
Mexico_..-.----------------~-----~-----~-------~+- 18, 826 2, 856, 987 13, 616 2, 332, 339 
Morocco, French. -.---------------------------- 7, 633 1, 263, 832 8, 031 1, 585, 541 
Netherlands.__------..------------------------- 30, 880 4, 843, 337 38, 797 6, 984, 822 
New Zealand__-_.-.---------------------------- 12, 056 1, 860, 494 7, 783 1, 369, 138 
Norway_---------------------------- eee 20, 758 2, 953, 828 22; 519 3, 799, 901 
Palestine and Trans-Jordan---_--..------------- 1, 133 180, 940 1, 382 259, 357 
Peru__.------------------------------~--------- 2, 879 450, 977 2, 996 576, 308 
Philippines, Republic of_..--.-------_-_____- 8, 096 1, 169, 720 9, 911 1, 687, 467 
Poland__..------------------.------------------ 313 92,010 |-------------.|]------------_- 
Portugal. ..------------------------------------ 14, 251 3, 658, 221 19, 365 4, 365, 079 
Spain. .---------------------------------------- 211 32, 783 730 149, 727 
Sweden. .-------------------------------------- 13, 720 2, 162, 632 14, 211 2, 548, 916 
Switzerland._.--------------------------------- 7, 878 1, 307, 271 13, 367 2, 387, 653 
Tunisia. .-------------------------------------- 1, 164 186, 851 945 185, 097 
Turkey -.---------------------------------- === 6, 018 1, 048, 143 10, 077 1, 636, 381 
Union of South Africa____---------------------- 25, 253 3, 804, 232 32, 780 5, 598, 747 
U.S.8S. R..------------------------ +--+ 676 90,497 |--------------]-------_------- 
Uruguay.-------------------------------------- 8, 530 1, 427, 029 8, 321 1, 576, 577 

Venezuela____--.--.---------------—------------ 3, 020 493, 763 3, 632 680, 570 
Other countries. ...---.------------------------ 8, 590 1, 464, 874 8, 400 1, 616, 635 

Tota]__-_--------------------------------- 553, 748 | 86, 917, 802 548, 021 97, 102, 604 
ee eases rere rr ener eer eeeeeeeecrcacnceeerrcce cee Te 

Foreign trade in miscellaneous tin, tin manufactures, and tin compounds, 1944-48 

[U.S. Department of Commerce] 
(ee ener reer rer nace cence cere eee errr easaraeeee eee e reece ET 

Miscellaneous tin and manufactures Tin compounds 

Imports 
| SCE ports—tin 

Year a , scrap and other 
on foil, in Dross, skimmings, resi- tin-Pearins Imports Exports 

powder, flitters, ues, and tin alloys, material, 
metallics, and n.S. pf. except tin- | (Pounds) | (pounds) 
tin manufac- plate scrap 

tures n.s. p.f. (value) 
(value) Pounds Value 

1944_..---- $3, 682 118, 556 $11, 640 $654, 498 |-----_-__-__ 25, 992 
1945_..-.----------_- 1, 403 127, 680 29 453, 816 25 35, 107 
1946__.---_-_-.------ 5, 298 1, 100 596 482, 733 308 Q) 
1947.__-.._.-...------ 2, 023 2 233, 932 2 27, 334 883, 782 30, 760 () 
1948__-_..._--._---._- 18, 327 1, 679, 331 659, 450 1, 710, 273 10, 917 () 

1 Not separately classified. 2 Revised figure.
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TECHNOLOGY 

The Tin Research Institute released for publication several technical 
reports ° on varied subjects relating to tin and its industrial applica- 
tions. The Jones & Laughlin Steel Corp. revealed a magnetic method 
for separating sheets of tin plate to prevent feeding “doubles.” A 
magnetic field causes the sheets to repel each other with enough force - 
to spread them; then an air blast completes separation. Hmery 
Industries, Inc., and the Armour Research Foundation of Illinois 
Institute of Technology were developing dimers as substitutes for 
palm oil used in hot dipping practices. _— 

United States patents issued during 1948 relative to tin include the 
| following: 

Muskat, Irving E., Method of Treating Tin-Containing Materials: U. S. Patent 
2,434,283-4, Jan. 13, 1948. 

Lebedeff, Yurri E., Recovering Metallic Tin and Antimony—Tin Alloy from 
Sb-Sn-As Bearing Materials: U. 8. Patent 2,436,010, Feb. 17, 1948. 

Lebedetf, vurt E., Recovering Tin from Stannic Chloride: U. 8. Patent 2,436,868, 
ar. 2, 1948. | 

Richter, Hartmut W., Preparing Potassium Stannate: U. S. Patent 2,436,974, 
ar, 2, 1948. 

Jordan, James F., Method of Refining Tin Metal: U. S. Patent 2,441,768, May 
18, 1948. 

Harris, Elmer F., Electrodeposition of Tin: U. S. Patent 2,450,794-5, Oct. 5, 
1948. 

Herbert, William S., and Francis, H. T., Apparatus for Electrolytically Deter- 
mining the Thickness of Metal Coatings: U.S. Patent 2,457,234, Dec. 28, 1948. 

An article was published on methods of determining the weight of 
tin coatings on tin plate.” 

WORLD REVIEW 

INTERNATIONAL TIN STUDY GROUP 

Representatives of eight major tin-producing and consuming 
countries met in London in October 1946 and agreed that a study 
group should be established. The International Tin Study Group 
was organized at a metting in Brussels in April 1947. A brief report 
on the meetings held by the Study Group through 1948 has been 
published as follows: 

At the first meeting of the International Tin Study Group held in Brussels in 
April, 1947, terms of reference for the Group were agreed. The principal features 
of these terms of reference are (1) that membership shall be open to all countries 
principally interested in the production, consumption or trade in tin; (2) that the 
Group shall have the functions of considering possible solutions to any problems 
or difficulties which are unlikely to be resolved by the ordinary development of 
world trade in tin; and (8) that the Group should establish a permanent secretariat. 

The second Group Meeting was held in Washington in April, 1948. The Group 
reviewed the world tin position and agreed to recommend to member-govern- 
ments the setting up of a Working Party to examine the appropriateness and 
practicability of framing an intergovernmental agreement on tin conforming 
to the general spirit and principles of the Charter of the International Trade 
Organization. The meeting of this Working Party was held in The Hague in 
June, 1948. 

9 Information concerning the institute’s work and publications can be obtained in the United States from 
Tin Research Institute, Inc., 429 West Sixth Ave., Columbus 1, Ohio. 
1947 TO A., Determination of Tin Coating Weights on Tin Plate: Soc. Chem. Ind., September 

u international Tin Study Group, Statistical Bulletin: Vol. 2, No. 6, June 1949, inside coverage page.
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The Group held its third meeting in The Hague on October 25th/29th, 1948. 
55 delegates and advisers were present from the 14 member governments. The | 
Group had before it the report of the Working Party. The purport of this 
report was that it would be appropriate and practicable to conclude an inter- 
national tin agreement on the lines set out in the report. The Group modified 
these proposals in certain respects and forwarded to the member-governments a 
recommendation that, after certain preparatory steps have been taken the mem- 

. ber-governments should be asked to inform the Secretary whether they would be 
disposed to enter into an agreement on the broad lines proposed, and are willing 
to attend a conference to put the agreement into final form and to conclude it. 
If a sufficient number of affirmative replies is received, the Secretary-General of 
the United Nations will be asked to convene an inter-governmental tin con- 

| ference in the spring of 1949. . 
A Management Committee supervises the work of the Secretariat. The 

following are represented on that Committee: Belgium, Bolivia, British Colonies, 
France, Netherlands, United Kingdom and United States of America. 

The Secretariat has been established at 7, Carel van Bylandtlaan, The Hague, 
Holland, to which all communications should be addressed. | 

The present membership of the Group is: . 

Australia France 
Belgium India 
Bolivia Italy 
British Colonies | Netherlands 
Canada Thailand 

. China United Kingdom 
Czechoslovakia U.S. A. 

: WORLD MINE PRODUCTION 

) World mine production of tin increased 34 percent in 1948. Of 
the total, Asia supplied 56 percent, South America 25 percent, Africa 

| 16 percent, and other sources 3 percent. Most of the gain was 
provided by Malaya and Indonesia. Production in 1948 was 39,000 
long tons more than 1947—a single year’s advance in world output 
exceeded only in 1936 and 1940, when the increase over the preceding 
year was 44,000 tons and 69,500 tons, respectively. Production in 
1948 was 94 percent of the 1925-29 average and 89 percent of the 
1935-39 average, but was less than two-thirds of the 1941 peak. The 
estimated world production of 163,000 tous for 1948 by the Statistical 
Committee of the first Tin Study Group meeting in April 1947 was 
not realized by 9,800 long tons. It was revised downward to 150,000 
tons at the second meeting of the group held in Washington in April 
1948, which proved to be underestimated by only 3,200 tons. 

WORLD SMELTER PRODUCTION : 

World smelter production increased 23 percent in 1948. Excluding | 
strategic stock-pile accumulations, smelter production exceeded world 
consumption by nearly 19,000 long tons. The Malayan tin-smelting 
plants at Penang and Singapore resumed their prewar rank as the 
world’s most important sources of pig tin. Next in rank as important 
smelting centers are the United States, United Kingdom, Netherlands, 
and Belgium. More than half (51 percent) of world smelter output in 
1948 was acquired by the United States. Allocations of tin metal 
to the United States by the Combined Tin Committee amounting to 
42,160 long tons had been acquired before the close of 1948.
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World mine production of tin (content of ore), by countries, 1939-48, in long tons! : 

; [Compiled by B. B. Mitchell] 

Country 1939 : 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

North America: . 
Canada_--..------------.-}-. 2 |e 29 553| 347 231 379 390 319 309 
Mexico _..--..--.-------_..- 289 345 212 364 426 317 174 262 174 182 
United States__.-----..-._ 34 49 56 6 6 §|.-----|-----. 1 6 

Total North America. --- 323 394 297 923 779 553 553 652 494 497 | 

South America: | 
Argentina____...--------.--} 1, 655) 1, 481 921 998] 1,070 986} 974! 2600 522 273 
Bolivia (exports)....--_____| 27, 211] 37, 940) 42,199] 38, 291] 41, 523] 38, 720/42, 487/37, 619} 33, 266) 37, 336 
Brazil____-..-------.--. |---| |} 172 154 122 269 272 240 
Peru. _..--------------..--- 47 72 47 75 79 73 54 31 79 74 

. Total South America..___| 28, 913] 39, 493] 43, 167| 39, 364] 42, 844 39, 933/48, 637/38, 519} 34, 139] 37, 923 

Europe: 
France..-...-..-.-----.----|-.-----]------- |---| +--+ - J ------- |---| +e 45 78 
Germany 3_.-----------.--- 285 293 303 547; 2980) 2980)___.__|_..___| 2100} 2100 
Italy..-----.--------------- 256 309 230 197 160 43 35 100 50 120 
Portugal 4......------.-.--.| 1,163} 1,588} 1,467) 1,482) 2,073 164 576 352 361 753 
Spain . ...------------------ 106 100 103 151 197 441) 1,141 921 303; 2400 
United Kingdom_....._..._}| 1, 633] 1,620} 1,509} 1,363) 1,359) 1,289| 993] 849 802} 1, 281 

Total Europe.............| 3, 443] 3,860! 3,612] 3,740] 4,769] 2,917) 2,745} 2,222) 1,661) 2,732 

Africa: . 
Belgian Congo....---------| 7,140} 12,075 15, 751| 16,191] 17, 480] 17, 326/17, 077/14, 091] 14, 897| 14,073 
Cameroun, French_.___-_-. 243 218 220 238 229 163 116 111 114 126 
Morocco, French: ...-..---- 31 20 26 4 11 9 11 12 12}_--___- 
Nigeria_.............._.-..-| 9, 567} 12,177] 12, 229] 12, 574] 12, 835) 12, 512/11, 224/10, 333) 9,133) 9, 237 
Portuguese East Africa..._-. 7 6 4 10 6 8 2 2 22 21 
Rhodesia: 

Northern......---.-----|-...--- 16 10 2 3 6 18 6 Lf 
Southern.._..-..---._- 451 450 231 162 178 123 125 100 117 105 

South-West Africa......._-_ 156 137 120 116 146 126 180 174 146 111 
Swaziland......-..--..----- 114 103 131 113 109 77 53 37 23 20 
Tanganyika (exports) ..___- 224 258 247 192 158 123 136 131 90 97 
Uganda (exports) -...-...-- 354 334 302 283 296 281 215 206 154 190 
Union of South Africa... 482 518 463 508 526 505 503 487 485 457 

Total Africa ..........---] 18, 769] 26, 312| 29, 734| 30, 393! 31, 977} 31, 259/29, 660/25, 690} 25, 174] 24, 417 

Asia: _ 
Burma.__....-..-.-...--.-_| 5,964} 5, 626} 25,000} 2500) 21,000} 2.500) 2200 243} 1,818} 1,163 
China_.__.__--__.-.--______| 15, 000] 11, 500] 12, 000} 2 7, 000} 2 7, 500] 2 3, 000/21, 500] 1, 320) 2 4, 000} 2 4, 800 
Indochina, French.........| 1,467) 1,472) 1,295) 1,029 653 358 86]___..]------- 30 
Indonesia. .................| 27, 893] 43, 193/151, 000) 9,938] 17,632! 6, 753 948] 6, 473] 15, 915] 30, 562 
Japan__._-..-..-..---......| 1,473) 1,760) 2,177} 1,894) 1,107 374 56 57 110 120 
Malaya, Federation of_...._| 46,827] 84, 082|278, 000| 15, 748} 26,000] 9, 309] 3, 152) 8, 432) 27, 026) 44,815 
Thailand._......-----_..___| 15, 637] 17, 116] 15,828] 7,833) 5,840) 3,296) 1,775) 1,056) 1, 403 4, 240 

Total Asia__..._._________|114, 261]164, 749]165, 300] 43, 942] 59, 732] 23, 590] 7, 717/17, 581) 50, 272) 85, 730 
Oceania: Australia_.__.._...__.| 3,067} 3,501] 3,494) 2,931] 2,635) 2,547) 2,282) 2,127) 2,445) 1,874 

World total._._.......___..|168, 800 238, 300/245, 600)121, 300/142, 700/100, 800/86, 600 86 800)114, 200) 153, 200 

ee nee 

1 Based partly on the Statistical Bulletin of the International Tin Study Group, The Hague 
2 Estimate by authors of chapter. 
3 Data include Sudetenland, 1939-45. 
4Excluding mixed concentrates.
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World smelter production of tin, by countries, 1939-48, in long tons 

[Compiled by B. B. Mitchell] 

Country 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Argentina.__..______.._-..--| 1,080] _ 881] _ 768} 709} 552} 662) += 469] «= 837|—«433| 1 254 
Australia_.-.---.---------.| 3,294] 3,544] 3,656) 3,024| 2,565| 2,449| 2,359] 2,225| 2,371 1,885 
Belgian Congo..-------------| 2,711] 7,832] 11,818| 13, 963| 11, 0681210, 000| 2 8, 500| 2 4, 210| 2 3, 588| 3, 875 
Belgium_...--.--------------| 3, 100|--2 [|| |) a) 405} 12) 059] 10, 469 
Bolivia_._-..----------------_|..----.|-------|-------|----_--|-------].------]-----__].------]------- 81 
Canada. .-..-----------------|-------]_------ 29 553 347 231 379 390 319 309 
China___-~-_-_-__-_"""_"""""_|14, 019} 10, 517] 6,862] 7,677} 3, 708| 2,160| 3,268] 1,929] 3,907| 1, 606 
Germany...--..--.---.-----_| 2, 200 489 424 965] 1,174!) 1,020/--..___]__--~.-|------- 3 26 
Indochina, French._.-._._-._|..--...]_-..-.- 69 337 389 213 14}__-__.. 133 1 60 

Indonesia ----.--------------| 13, 941] 22, 035]123, 000| 1 8, 000|112, 000] 13,000| 1500|_------|.---.._] 136 
Italy...---_-----------------| 146, 330] 73] 939). 2 6| 10; 46) 1120 
Japan (preliminary)__--------| 2,025] 1,661] 2,620| 3,870) 2,058} 759/121) + 162/190] ~—«146 
Malaya, Federation of_-------|# 81,536|126, 945|119, 381] 12, 912 30, 462] 10, 983| 3, 038| 11, 533| 29, 318| 49, 707 | 

_ Mexico--..------------------| 90/116] 150} 320/395] 286 166, 263/172 ~~ «181 : 
Netherlands__..-..----.----~-}1 14,600] 2, 967|_----__}.--.-__]---.--_J----___}- 945) 8, 981} 16, 402 
Norway_.--------------------| 283; 206} 98} 48| 23127) 80o|_~=«-308|_--.___| (’) 
Portugal..------------------| 30] 781 1,481} 2,381} 3,058| 373; 182) 144| 37/1 240 
Spain-...---.----------------| 138} 112} 7 86} ” 99| 121} 515] 1,111| 1,440| 703, 352 
Thailand___-_---_----------|-----..|------|-------|.-----.| 2,352] 3,535] 1/652| 380] 141/_._.__- 
Union of South Africa___---_-|-__-___|~ 33) 143/535] _” 862] 1,150| 1,033| _858| _601| 584 
United Kingdom_....-------_| 42, 000] 43, 000} 40,000] 37, 279] 31, 573] 28) 589| 27, 549| 29,121) 28, 083| 30, 218 
United States §_____"_--__"""|___"___] 1,391] 1,839] 16, 168] 21, 489| 30,884] 40, 475] 43, 500| 33, 300| 36, 703 

Total (estimate) ____----|181, 000|223, 000|212, 500/109, 100/124, 200| 96, 800] 90, 900] 99, 600/124, 700/153, 300 

1 Estimated by authors of the chapter and in a few instances from Statistical Bulletin of the International 
Tin Study Group. 

2 Exports. 
3 Bizonal area. 
4 Exports plus difference between carry-over (on lighters and warrants) at end and beginning of year. 
5 Data not available; estimate by authors of chapter included in total. 
6 Including tin content of ores used direct to make alloys. 

REVIEW BY COUNTRIES 

Bolivia.—Exports of tin in concentrates and ore by Bolivia (37,336 
long tons) in 1948 were 12 percent more than in 1947. The increase 
was chiefly due to higher tin prices, no serious labor disturbances, and 
larger shipments by the Patifio group. Extraordinarily large ship- 
ments were made in December—14 percent larger than the monthly 
average for the peak year 1929. Of the total exported in 1948, the 
United States was the destination of 54 percent, and virtually all of 
the remainder went to the United Kingdom. Argentine imports of 
tin metal in 1948 produced by the Oruro smelter amounted to only 
27 tons. No ores or concentrates were shipped to Argentina, which 
was entitled to receive concentrates containing 8,000 metric tons of 
tin—a large part of Bolivia’s tin production—under the Argentine- 
Bolivian tin contract of March 6, 1948.” 

Until a joint Bolivian-Argentine Commission is established for 
handling the various problems connected with the contract, plans for 
delivering tin ore and concentrates to Argentina will not be set. As 
1948 closed, there were reports from La Paz indicating that public 
opinion in Bolivia favored abrogation of the basic 5-year trade pact 
with Argentina which included the tin provision. There was a great 
shortage of dollars in Argentina, making it impossible to carry out 
the agreement. Of significance in the Argentine dollar shortage was 
the inclusion in a trade agreement between Argentina and the United 
Kingdom, signed by representatives of the two governments at Buenos 
Aires on February 12, 1948, of a provision that provided for the British 

12 A translation of the text of the contract was given in American Metal Market, vol. 55, No. 53, Mar. 
18, 1948, p. 6. Subsequent agreement on payments was reached on July 26, 1948.
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Government to accomplish the purchase for Argentine consumption, 
during 1948, through usual trade channels 1,000 metric tons of tin 
and 34,000 tons of tin plate. The tin was to be subject to allocation _ 
by the Combined Tin Committee, and of the tin plate 26,000 tons was 
to be for the British food pack. 

The 2-year (1948-49) tin contract between the United States 
and the Bolivian tin producers of December 31, 1947," established 
a new base price of 90 cents per pound (the 1947 price was 76 cents) 
for payable tin in concentrates, f. 0. b., vessel, South American ports. 
The price is to vary directly with fluctuations in the RFC selling 
price of grade A tin at New York. Effective June 1, 1948, the RFC 
advanced its selling basis for grade A 9 cents, following a rise effected 

| ' by the British Ministry of Supply in London. Consequently, a corre- 
sponding increase to 99 cents became available to the Bolivian pro- 
ducers. Under contract terms it was possible for them to obtain 
this higher price on material they delivered to RFC agents in South 
America during March, April, and May. 

Relatively high wage levels and other factors favorable to labor 
kept the mines free for the most part from strife and work stoppages. 
However, late in the year a reorganized local labor union, affiliated 
with the Federacion Sindical de Trabajadores Mineros de Bolivia 
(FSTMB) and an allegedly independent union vied with each other 
for representation of the Catavi miners. There was difficulty on 
the part of both in meeting the Bolivian Labor Law requiring at least 
50 percent representation of the workmen in an industry the union 
is to represent. Nevertheless, the Government apparently recognized 
both unions. In January 1949 both had submitted petitions for wage. 
increases. Mediation boards were set up for each union. 

New export taxes were imposed in Bolivia in 1948, and the 
portion of foreign exchange that miners must sell to Banco Central 
was increased. A large group of medium-size miners were reclassified 
as small miners, with the result that they were no longer able to 
retain as large a share of their foreign exchange as formerly. A 
July decree raised the surtax on tin exports from 120 percent to 500, 
or roughly from 1 to 4% U. S. cents per pound. A decree of July 29 
modified existing regulations covering the obligatory sale to_the 
Banco Central of foreign exchange derived from tin exports. Until 
July 1, exporters were required to sell only 60 percent of their foreign 
exchange, and this percentage will still be applied when the price 
of tin does not exceed 90 cents. However, when the price exceeds 
90 cents, exporters may retain 40 percent of the first 90 cents but 
must sell 100 percent of the exchange received over 90 cents. This 
had the effect of reducing the exporters’ share of their foreign exchange 
36 percent because tin has been selling at 99 cents since April. Under 
the law of February 20, 1948, a tax of 4% cent per pound was levied 
on tin produced, for use by certain universities of Bolivia to finance 
the employment of foreign technicians and the acquisition of laboratory 
equipment for the Oruro and Potosi Schools of Mines. Under the 
same law there was also an export tax levy of 1 cent per pound of 
fine tin, the proceeds to be used for recreational and social benefits 
of mine workers. 

18 Text of this 1948-49 supplemental Bolivian Tin Contract given in American Metal Market, vol. 55, 
No. 20. Jan. 29, 1948, p. 6. 

888326—50-——78
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| Small miners were permitted to retain 20 percent of their foreign 
exchange receipts, the remainder to be sold to the Banco Minero 

_ aS previously. Banco Minero was scheduled to enter more energeti- 
cally into the development of minerals in Bolivia. Part of the 
profits Banco Minero earned from operating the San Jose mine were 
planned for use in building a cement factory and for developing 
copper mining in the Carangas district. Also, the Bolivian Congress 
authorized Banco Minero to negotiate for a $6,000,000 loan to 
construct a tin-concentrating plant in Oruro. Banco Minero proposed 
negotiating the loan with the Export-Import Bank. 

During 1948 shipments by the Patifio group (amounting to 46 per- 
cent of the Bolivian total) increased 3,404 tons or 25 percent; those 
of the Hochschild group (23 percent—excluding output of leased San | 

| Jose mine) were 4 percent lower; those of Aramayo (6 percent) were 
17 percent lower; and medium, small, and Banco Minero operations 
(25 percent) were 19 percent higher. Of the Hochschild Group, Cia. 
Unificado del Cerro de Potosi increased its output 2 percent, and 
Compania Minera de Oruro (Colquiri) increased 7 percent. These two 
operations accounted for 97 percent of the production by Hochschild . 
in 1948, as compared with 88 percent in 1947. More than 12 percent 
of Hochschild’s 1947 operations were not producing or showed sub- 
stantial declines in 1948. The San Jose mine of Compania Minera 
de Oruro (Hochschild—operating under lease. by Banco Minero) 
virtually doubled its shipments in 1948. Empressa Minera Santa Fe, 
the larger of the direct exporters of the ‘“‘medianos,”’ decreased its 
shipments 17 percent from a, total of 1,230 tons in 1947 to 1,020 in 1948. 

. The International Mining Co. increased its shipments 9 percent from 
413 long tons in 1947 to 450 in 1948. Bolivian International Mining 
shipped small tonnages in June, September, October, and November 
for a total of about 37 long tons, before closing down in mid-November 
preliminary to the appointment of receivers. Tin-ore buying by 
Banco Minero from small miners apparently was on a reduced scale, 
as the tonnage shipped from this source declined 25 percent in 1948. 
The Oruro smelter (Fundicion de Oruro—M. Pero) shipped 104 long 
tons of fine tin in bars in 1948 compared with 22 tons in 1947. 

The results of wartime beneficiation studies by the Bureau of Mines 
at the request of the Metals Reserve Co. on a sample of complex tin- 
tungsten ore from the Urania mine, a property owned by H. I. 
Altshuler of Bolivia, were published.“ 

Burma.—Tin mining in Burma continued on a reduced scale in 
1948, with production at about one-third the prewar rate. Exports 
of tin in concentrates, however, were about 3 percent above 1947; 
some of this had been mined and processed before the war. Internal 
disorders continued, with armed conflict in some parts of the country. 
Mining operations on an important scale were handicapped by dacoity 
and shortages of mining equipment, explosives, and labor. Mawchi 
Mines, Ltd., which supplied half the tin mined in Burma before the 
war, was greatly curtailed, producing only about 820 long tons of | 
mixed tin-wolfram concentrates or one-sixth its prewar annual 
output. The company rebuilt mill, which began operations on a 
small scale in February 1948, had reached 130 tons of mixed concen- 

4 Potter, G. M., and Sandell, W. G., Concentration of Urania Tin-Tungsten Ore from Bolivia, South 
America: Bureau of Mines Rept. of Investigations 4185, 1948, 10 pp.
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trates per month by August. However, thereafter, output was re- 
duced to less than half, as the mine was in the area held by the 
insurgent Karens. The Burmese Government embargoed explosives 
into the area, and communication and transport facilities were 
interrupted. 

Anglo-Burma Tin Co., Ltd., almost doubled its output compared 
with 1947, as operations at Heinda in the Tavoy district were uninter- 
rupted. ‘Tavoy Tin Dredging Corp. reported three dredges working, 
but output was considerably below the prewar level. ‘Thalbawleik 
Tin Dredging, Ltd., was operating in Lower Burma on a much 
reduced scale. 

In January 1948 Burma became an independent nation with a 
| constitution containing a clause providing that development of 

natural resources of the country be by the State or corporations having 
a majority of Burmese capital. 

China.—Tin mining in China appears to have produced propor- 
tionally better results in 1948 than was the case in some other minerals. 
Production of tin may have been as much as 25 percent more than 
is shown in the world table. World trade in Chinese tin was nearly 
10 percent greater than in 1947. Production of metallic tin by 
National Resources Commission was 1,606 long tons or about 11 
percent more than in 1947. The general situation has been much 
confused. With Government controls relaxed since 1946, the gather- 
ing of statistical data has been more difficult without knowledge of the 
output of private or provincial operations. In Kwangtung and : 
Kwangsi Provinces, where ore is processed and the products used 

— locally, unofficial trade returns indicated that exports of slabs and 
ingots were 700 tons in first half of 1948 compared with 480 in cor- 
responding period of 1947. 

The principal tin-mining district of China is near Ko-chiu, Yunnan 
Province, where mining has been carried on for centuries. The | 
Yunnan Consolidated Tin Corp. (a joint enterprise of NRC, Bank 
of China, and Yunnan Provincial Government) has been exploiting 
and developing the mines and smelters of the area. The company 
used some modern equipment to produce half the district’s output, 
while poorly financed private operators using primitive methods 
mined the other half. Some Yunnan tin was being transported by air 
to Haiphong, where most of it moved over the French Railroad before 
the war. Now, however, the greater portion moves by a 50- to 75-day 
overland-water route to Shanghai, or via Canton to Hong Kong for 
marketing. China has large tin resources. In a description of the 
Chinese tin-mining industry, Dickerman ” states: , 

It would not be difficult with modern mining, concentrating, and smelting 
methods to produce 15,000 to 20,000 tons of tin a year. 

During the latter part of October 1948, ECA announced that 
$3,000,000 had been allocated for rehabilitation of tin, tungsten, and 
antimony mines in China as part of a $37,750,000 provisional allot- 
ment of $70,000,000 for a China reconstruction and replacement 
program. Owing to the rapidly deteriorating military and economic 
situation in China, this was suspended in December, except where 
there would be total loss of investment on work nearing completion. 

18 Dickerman, Nelson, Mineral Resources of China: Bureau of Mines, Foreign Minerals Survey, vol. 2, 
No. 7, January 1948, pp. 81-88.
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ECA also aided in accelerating shipments of supplies of tin, antimony, 
and tungsten to the United States. 

Indonesia.—The mines of Indonesia set a postwar record in 1948 
with a production of 30,562 long tons of tin. This was almost double | 
the output of 1947 and 5 percent more than the 1935-39 annual aver- 
age. This was accomplished with less equipment than was available 
in 1941, being attributable to the eight new dredges that were active 
most of 1948. Minor mechanical troubles experienced with the two 
new American-made dredges, satisfactorily repaired late in the year, 
retarded further increased production. There were no labor troubles. 
The islands of Banka (56 percent), Billiton (86 percent), and Singkep 
(8 percent) represent the principal sources. The best postwar month 
for production on Banka was November (2,021 tons) and on Billiton 
and Singkep, August (1,401 tons). During 1948, 40 percent of the 
total tin shipped was sold to the United States (the remaining 60 
percent went to Arnhem, Netherlands) under a contract that- expired 
December 31, 1948. Renewal terms had been agreed upon for another 
year for 25 percent, with a maximum of 20,000 tons of tin in con- | 
centrates. 

In 1941 there were in operation 114 pumps, monitors, and suction 
and bucket dredges and 1 lode mine. The lode mine was destroyed 
during the war by the Japanese. At the end of 1948, alluvial mining 
was being conducted with 75 pumps, monitors, and suction and bucket 
dredges—Banka about 43 and Billiton 32. A number of profitable 

| but small diggings or private mines were also being worked. In 
addition there were five or six dredges and four small placers, including 
two new bucket dredges that had been brought into full operation 
early in 1948 on Singkep. Singkep suffered war damage more heavily 
than the other tin islands, and rehabilitation of installations has not 
been as rapid. Production in 1948 was, however, expanded beyond 
the prewar record. 

The prewar smelters on Banka (annual capacity, 30,000 tons) 
have not been repaired, and the Netherlands operators do not intend 
to resume operations in the near future. Plans for eventual resump- 
tion of tin smelting in Indonesia, however, are being studied by the 
Tin Council. 

The Netherlands Indian Tin Council was established by a Govern- 
ment decree of February 14, 1948. The Tin Council is charged with 
coordination, under Government supervision, of exploitation, pro- 
duction, and selling policies of Indonesian tin. The Council also 
formulates long-time plans for future exploitation, including eventual 
resumption of tin smelting in Indonesia. On March 5, 1948, an agree- 
ment was made between the Government of Indonesia and the Billiton 
Co. (N. V. Gemeenschappelijke Mijnbouwmaatschappij Billiton) by 
which Bankatinwinning will be managed by Billiton Co. for 5 
years. As of March 1, Billiton Co. also entered into agreement with 
the Sales Department of Government Mining Products of the Govern- 
ment of Indonesia for cooperating in tin sales. 

On January 17, 1948, Netherlands Government and Indonesian 
Republic signed an agreement on principles of political settlements 
and truce looking toward a United States of Indonesia. The tin 
islands are excluded, as they have been set apart as autonomous 
territories. Following military action in December 1948, all of
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Indonesia, except for some parts of Sumatra, was brought under 
Netherlands control. 

Malaya, Federation of. *—The tin-mining industry in Malaya 
showed a steady and progressive increase during 1948, in spite of law- 
lessness and prevalence of banditry. Malaya resumed its prewar 
rank as the leading source of tin in the world, both m mining and 
smelting operations. During the year 145 mining properties resumed 
operations, bringing the total worked to 633 when the year closed 
(there were more than 1,000 before the war). The labor force em- 
ployed in tin mining had been increased from 39,362 at the beginning 
of 1948 to 46,858 at the year’s end. Mine production of tin in ore 
was 44,815 long tons in 1948, compared with 27,026 tons in 1947; 
84,082 in the peak year of 1940; and an average of 55,309 per year 
during the prewar period 1935-39. An output of 4,267 tons was 
made in December, the highest postwar rate, due mainly to increased 

| output at Chinese mines. ‘ 
Mining operations suffered temporary set-backs owing to labor dis- 

putes and generally unsettled conditions. Over-all industrial relations 
in the mining industry began to show considerable improvement near 
the end of the first half of 1948. Subsequently, however, political 
disturbances retarded expansion of production facilities. Terrorists 
(roving bands of Chinese bandits) failed in their efforts to drive Kuro- 
pean miners away. In general, dredging companies were able to 
maintain full working time, but many opencast operations were run- 
ning only during the daylight hours in the latter part of the year. 
Insofar as known, no dredge had been sunk or damaged by terrorists. 
Prospecting in new areas was almost at a standstill owmg to danger 
of bandits. During the latter part of 1948 (for several months 
beginning in July) terrorists greatly increased their activities, seem- 
ingly directing their efforts toward intimidation of miners and killing 
from ambush keymen, mostly Europeans in charge of tin or rubber 
operations. By mid-November security forces appeared to have the 
situation under control and were progressively exterminating bandit 
gangs. 

Rehabilitation of prewar equipment progressed with some improve- 
ment in supply of steel and machinery, although delivery of electrical 
equipment was too slow to be satisfactory. Rehabilitation has been 
confined mainly to dredges requiring a minimum of replacements; 
present plans call for 80 dredges and 550 gravel pumping mines to be 
in operation by 1950. There has been no indication of any plans for 
expanding production facilities beyond prewar capacity. The large 
dredges in operation at present use 18-cubic-foot buckets with a 
maximum digging depth of 130 feet. Eventually, dredges for mining 
to 170- to 180-foot depths are scheduled. Under the rehabilitation 
program, capital has been made available to dredging companies in 
the form of payments on war damage claims and special loans paid 
in installments as the work progresses. Similarly, Chinese operations 
were being financed and special loans were made to operators on 
recommendation of the Tin Mines Loan Committee. This was 
being done by the Government without the necessity of an increase 
in industry capitalization. 

16 The Federation of Malaya became effective February 1, 1948, succeeding the Malayan Union set up on 
April 1, 1946, Penang being incorporated in the Malayan Union and Federation. Singapore became a sepa- 
rate crown colony April 1, 1946.
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_ The main tin-producing areas are in the State of Perak, which 
accounted for 65 percent of the total output in 1948, and the State 
of Selangor, with 26 percent. In 1948 production in Perak increased 
64 percent, and Selangor increased 70 percent. Dredging and gravel 
pumping accounted for 85 percent of the tin mined in 1948; this was 
about the same proportion as before World War II. Dredging 

| accounted for 49 percent of the tin mined in 1948 compared with an 
annual average of 47 percent before the war and 52 percent in 1940, 
the peak year. Compared with 1947, dredging operations increased | 
72 percent in 1948 and gravel pumping 85 percent. However, ton- 
nagewise dredging and gravel pumping together were 16 percent 
below the prewar annual average—dredging 12 percent lower and 
gravel pumping 21 percent. Dredging units operating were expanded 

: from 56 at the beginning to 67 at the close of the year. In January, 
57 dredges averaged 36 tons of concentrate per dredge, and during 
October—November 67 were producing at the same monthly rate. 
Before the war (1935-38), production per dredge averaged 46 tons 
per month. In 1939, the Ayer Hitam Tin Dredging, Ltd., dredge, 
situated in Selangor, had the most outstanding production of any in 
the Federation of Malaya; it worked a little over 1,000,000 cubic 
yards of gravel in an aggregate running time of approximately 4 
months, with production of 12,971 piculs of tin ore, equivalent to 
about 580 tons of tin. During 1948 the number of gravel pumping | 
mines increased from 323 in January to 445 in December, with pro- 
duction of 16,254 tons of tin—95 percent of the Storke report estimate 
of 17,000 for 1948. In January 1941 there were 104 dredges and 745 
eravel-pumping mines operating. 

In 1948 the smelting plants at Penang (Kastern Smelting Co., Ltd.) 
and Singapore (Straits Trading Co.) produced 49,707 tons of tin 
metal (29,318 in 1947), reestablishing their prewar position as the 
principal source of pig tin in the world. Concentrates treated were 
derived mostly from Malaya, with smaller tonnages from Burma, 
French Indochina, and Thailand. The tin content of concentrates 
from Malaya was 44,792 long tons (about the same as mine production) 
compared with 26,380 in 1947. Imports originating elsewhere con- 
tained 3,517 tons of tin in 1948 against 3,413 in 1947. The plants 
shipped 47,214 tons of metal (about 61 percent from Penang and 39 
percent from Singapore). Nearly 63 percent was sold to the United 
States in 1948. Stocks of tin metal :ncreased from 4,711 tons at the 
beginning of 1948 to 7,148 at the end, while stocks of tin in concen- 
trates Gncluding mine stocks) decreased from 5,220 tons at the 
beginning to 5,045 at the end. 

All pig tin produced in Malaya was sold direct to the British Min- 
istry of Supply, which set the price. The price of refined tin, ex smelter 
at Penang and Singapore, was raised from £500 per long ton to £504 
on April 6, 1948, and £554 on June 1, 1948 (guaranteed by MOS 
until June 30, 1949). At this price the miner probably gets the 
equivalent of about 61% U.S. cents per pound ex mine, which seemed 
attractive enough to stimulate production. 

There was in effect an export tax of about 15 percent on mine 
shipments, and for the first time an income tax of 20 percent on 
corporation earnings, modified or graduated from 10 to 30 percent on 
personal earnings. An export tax amounting to U. S. $243 per ton is
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levied on all tin shipped from Malaya regardless of destination. From 
June 30, 1948, the $$30.00 per picul (equivalent to about 10.3 U. S. 
cents per pound) special tax, which had been in effect since 1903 on 
all ore exported for smelting elsewhere than in the British Empire, was 
removed, in accordance with the Geneva Tariff Agreement. 

Mexico.—According to the Federal Geological Survey, the large 
placers containing tin, mercury, and minor quantities of silver and 
gold found near Guadalcazar, State of San Luis Potosi, Mexico, 
cannot be mined commercially at 1946 metal prices.2” 

Nigeria.—Tin production in Nigeria increased 1 percent in 1948, 
despite the trend toward lower-grade ore and a decrease in mine 
shipments. All Nigerian concentrates go to the United Kingdom, 
where receipts increased from 8,916 long tons (tin content) in 1947 | 
to 9,207 tons in 1948. There was no serious labor trouble in Nigeria 
in 1948 comparable to the 2-week strike in the first part of June 1947. 
The average value of gravel worked dropped from 2.26 pounds of 
cassiterite per cubic yard in 1939 to 0.96 pound in 1947. ‘Total 
reserves of cassiterite for all companies was 111,402 tons at the 
beginning of 1948. Operations by the main producer—Amalgamated 
Tin Mines of Nigeria, Ltd.—increased 5 percent with the output of 
5,755 tons of cassiterite in 1948, compared with 5,495 in 1947. The 
company ore reserves were increased after an intensive prospecting | 
program. The Ministry of Supply continued to take all tin concen- 

) trate, f. a. s. Nigerian ports. The price paid for metal content was 
£477 per long ton when 1948 opened, rising to £485 10s. on January 6 
and to £535 10s. June 1. Legislation in 1947 removed all restrictions 
on the mining and export of tin ore in effect under the Tin Ordinance. 

Thailand.—With progressive rehabilitation, production of tin in 
concentrates by the mines of Thailand rose to 4,240 long tons in 1948 
against 1,403 in 1947. At the end of 1948, 10 bucket dredges were 
in operation, producing about 900 long tons of ore per month. 
Twenty-one were being rehabilitated, and 10 have been abandoned, 
dismantled, or scrapped. About 41 dredges were operating in 1941, 
producing 1,500 long tons per month. Before the war, 75 percent of 
the output was worked by the British (chiefly Australian) with modern 

_ equipment and the rest by Chinese. All the ore was sent to Penang 
and Singapore for smelting. The war-produced stocks of 7,528 long 
tons of tin metal and 8,684 tons of ore, registered with the Thailand 
Government on January 1, 1947, were disposed of by early 1948. Of 
the ore, 4,319 tons were allocated for purchase to the United States 
and 4,365 to the United Kingdom. In 1947, the RFC acquired and 
shipped to the United States 4,824 tons of metal and 4,287 tons of ore. 
In 1948, RFC purchased and shipped 5,752 tons of ore and 2,194 tons 
of metal from the remainder of these stocks and from current pro- 
duction. 

Siamese Tin Syndicate began dredging at Ngow on February 9, 
1948. Bangrin Tin Dredging Co., Ltd., restarted a dredge in April 
on the Sydney area, with expectations of starting another (No. 1) by 
the year’s end. Operations were resumed on Puket Island by Kamra 
Tin Dredging on May 21 and by Puket Tin Dredging, Ltd., in mid- 
November. 

W Fries, Carl, Jr., and Schmitter, Eduardo, Tin-Bearing Placers Near Guadalcazar, State of San Luis 
Potosi, Mexico: Geol. Survey Bull. 960-D, 1948, pp. 109-147.
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Under a Thailand-Japan agreement, Japan will supply, among 
other things, rolling stock, railway and electrical equipment, alumi- 
num, and iron ware. Thailand’s shipments will include tin and tin 
ore. Export control over tin ore was lifted in June 1948. There were 
reports that Russia was making bids for substantial quantities of 
Thailand’s tin ore. 

Under exchange priority restrictions, tin exporters had to surrender 
50 percent of their foreign exchange to the Central Bank. 

United Kingdom.—Seventy-five years ago the mines of the United | 
Kingdom were the world’s leading source of tin. They produced less 
than 1 percent of the world total in 1948. Geevor and South Crofty 
continued to be the only mines active. Geevor’s mill treated 49,839 
tons to recover 542 tons of tin concentrates (black tin containing about 
65 percent tin), against 45,537 tons in 1947 for a recovery of 530 tons. 
The company contract with the Ministry of Supply ended April 19, 
1948, and the former practice of selling direct to the smelter on basis . 
of the ruling price was resumed. South Crofty has been working on 
a reconstruction program which includes driving a new section for the | 
purpose of abandoning old drifts and reconditioning a shaft to improve . 

: ventilation. The old Basset mine dumps continue to be worked by 
the British Malayan Tin Syndicate. The dewatering of New Consols, 
an old mine at Luckett village near Gunnislake, suffered some delay 
owing to pump trouble. Some small operators were working ‘‘tin- 
streams.” | 

There are important tin-smelting plants in the United Kingdom. 
Smelter production increased 8 percent in 1948. Most of the material 
treated comes from Bolivia and Nigeria. Imports of concentrates 
(tin content) increased from 23,736 long tons in 1947 to 28,777 in 1948. 
Stocks of tin increased 16 percent, being 18,019 at the beginning of 

, 1948 and 20,937 at the end. Of the year-end stocks 61 percent was 
in metal and 39 percent in concentrates—metal stocks increased 39 
percent whereas concentrates declined 8 percent. Consumers’ stocks 
of pig tin decreased from 3,016 tons to 2,225 at the year end. ‘The 
Government’s reserve of pig tin was 10,592 tons at the close of 1948 
compared with 6,188 when the year opened. Stocks of tin in concen- 
trates in the United Kingdom were 6,386 tons at the end of 1948— 
virtually unchanged from the beginning of the year. Concentrates 
afloat had declined from 2,458 tons at the opening to 1,734 at the year’s 
close. The United Kingdom export trade in metal was only 2,216 
tons in 1948 (licenses are necessary for exports of metal). Small 
tonnages were reported shipped to the United Kingdom, mostly from 
Malaya and Hong Kong. Foreign trade in metallic tin was but a 
fraction of prewar transactions. 

The United Kingdom is the second-largest tin consumer in the 
world. Restrictions on the use of tin continued to be relaxed in 1948. 
It was, however, necessary to obtain a license from the Nonferrous 
Metals Directorate of the Ministry of Supply to purchase tin. Con- 
sumption of virgin tin (25,241 long tons) was 8 percent less in 1948, 
mostly due to decreases in 62 percent used for solder, other alloys, 
etc. The remaining 38 percent used in tin plate increased 7 percent 
in 1948. ‘Tin-plate production increased 10 percent, being 610,100 
long tons in 1948 (802,560 long tons, 1935-39) compared with 553,200 
in 1947. For the first time, statistics of electrolytic production (38,352
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long tons) were included in the total for 1948. A third of the tin plate 
produced in the United Kingdom in 1948 was exported. Shipments 
to Australia, New Zealand, and Argentina, accounting for 54 percent, 
increased 80 percent over 1947. The bulk of the tin-plate industry 
was scheduled to be absorbed by the Government under the Iron and 
Steel Bill, the details of which were released early in November 1948. 

Britain’s Four-Year Plan submitted to the Organization for Euro- 
pean Economic Cooperation on October 1, 1948, for reaching a balance 
of payments by 1952-53, proposes or forecasts expansion of tin pro- 
duction to 94,500 tons of concentrates (70,000 tons tin) in 1950 for 
Nigeria and Malaya. ECA authorized $15,700,000 for purchase of 
Bolivian tin concentrates by the United Kingdom. Russia agreed 
to supply Great Britain with 750,000 tons of coarse grain between 
February and September 1948, under a major trade agreement signed 
December 27, 1947. Thereunder, the two countries were to discuss 

: the question of British supply of tin to Russia. The trade agreement 
of February 12, 1948, between Argentina and the United Kingdom 
provides, among other things, for the British Government to facilitate 
the purchase (for Argentina consumption) during 1948 of 1,000 metric 
tons of tin and 34,000 tons of tin plate through usual trade channels. 
The tin was to be subject to Combined Tin Committee allocation, and 
26,000 tons of the tin plate was for the British food pack. 

The London average price of tin (minimum 99 percent) was £548 
Os. lid. in 1948. The official price was raised £9 on January 6, 1948, 
and £50 on June 1, 1948. The price was at £569 when the year closed, 
with 99.75 percent at £572%.



| Titanium 

: By HELENA M. MEYER 

| GENERAL SUMMARY 

UBLIC interest in titanium has been stimulated by recent develop- | 
Prnents that foreshadow large-scale use of the metal as a structural , 

material: The popular (as well as technical) press has given much 
space during the past year or more to information on titanium and ; 
predictions as to its future. Despite the very recently acquired 

| public awareness of this metal, the paint pigment—titanium dioxide— 

has been an important article of commerce for years; since the late . 

nineteen thirties it has been manufactured in greater quantities than 

any other white pigment. Production of titanium pigments has 

| ~- followed annual expanding plant capacity and has established new 

peaks each year since 1943. Production facilities, however, have 
—— been inadequate to supply the total extra tonnages required for war 

and subsequently for swollen postwar consumer needs. 
The titanium industry in 1948 was featured by the new record 

| high production and shipments of pigments for the fifth consecutive 
year, by new peak domestic production and shipments of ilmenite 

for the second successive year, by new maximum consumption for 

the sixth year, by higher domestic shipments of rutile than ever 

before, by imports of ilmenite that were smaller than in only two 

preceding years—1947 and 1939 (being about the same as in 1946) © 

and by extensive research in connection with titanium metal and 

alloys. 
Tne United States postwar titanium supply differed markedly 

from the prewar balance. Before World War II India was sup- 

plying United States consumers with most of their needs for ilmenite, 
chief source of titanium. War disruption to sea-borne trade gave 
impetus to the search for alternate supplies, with the result that the 

United States now has the largest single ilmenite-producing mine in 

the world, the property of the National Lead Co. at Tahawus, N. Y., 

and that other new properties are in production, plan to produce in 

the near future, or are being investigated., Doubtless the prospec- 

tive need for nearby sources, capable of assuring large tonnages of 

titanium-bearing ores, for the time whén the metal will come into 

large-scale production, was a contribdtory factor in the development 
of new sources of supply. In this connection the announcement_in 

1948 that the Kennecott Copper Corp. and the New Jersey Zinc Co.? 

were to exploit a very large deposit of ilmenite in Quebec, Canada, 

was an outstanding event of the year. Titanium from this property 

1234
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| is destined for pigment purposes in the early days of production, but 
the operators are looking forward to an eventual large market for 
reduction to metal. 

Production and shipments of ilmenite in the United States were 
both 14 percent greater than in 1947. Imports were 20 percent 
below 1947 but were above all earlier years except 1939, approximat- 
ing those for 1946. Shipments and imports together were 10 per- 
cent more than consumption; stocks in industry hands gained 17 

| percent and were equivalent to nearly 1 year’s needs at the peak con- 
sumption rate maintained in 1948. Consumption of ilmenite in- 
creased 18 percent in 1948 to a new top. | 

| Earlier reports of this series have discussed the extensive Bureau 
of Mines investigations in connection with the production of ductile 
titanium, resulting in the development of at least one method appli- 
cable to large-scale operation. Later technologic advances are dis- 
cussed under Technology. | 

Rutile production declined 14 percent from the all-time peak in | 
1947, but shipments rose 92 percent over the low postwar rate in 1947 
and exceeded all earlier years. Imports fell 31 percent from 1947 
owing to curtailment in receipts of rutile in mixed zircon-rutile-ilmenite 

| concentrates from Australia. Industry stocks dropped 34 percent 
in 1948 and at the end of the year would support consumption at the 
1948 rate for nearly 1 year. 

Quotations for ilmenite were virtually unchanged throughout the 
year, a slight downward revision during the year coinciding with a 
drop in the content of titanium dioxide specified. Concentrates 
(57-60 percent Ti0,) per gross ton, f. o. b. Atlantic seaboard, accord- 
ing to grade and impurities, were quoted at the beginning of the year — 
at $19-$20, and at the end of the year 56—-59-percent concentrates 
were $18-$20. All the quotations were reported to be nominal. 
Rutile quotations continued to be nominally 8-10 cents a pound for 
concentrate guaranteed minimum 94 percent TiO,, unchanged for a 
number of years, until December when they were given as 6-8 cents. 

DOMESTIC PRODUCTION 

Both production and shipments of ilmenite were 14 percent above 
1947, and both established new all-time peaks for the second successive 
year. Rutile production was 14 percent lower than the all-time top 
in 1947. Shipments, on the other hand, were nearly double the rela- 
tively low rate for 1947, were one-third larger than production, and 
were the largest in the industry’s history. Shipments of ilmenite 

ranged from 44 to 60 percent TiO, and of rutile from 93 to 94 percent 
1U. 

California.—Live Oak Mines and Ferro-Titan Minerals Co., oper- 
ating in Los Angeles County, produced small quantities of iimenite 
and of mixed ilmenite-magnetite concentrates in 1948. Production 
expansion appeared to hinge on the development of a larger market 
on the west coast or on sufficient reduction in production costs to justify 
entering more distant markets. 

Florida.—The report of this series for 1947 discussed the approaching 
advent of a new producer of titanium-bearing material in Florida. 
The E. I. duPont de Nemours & Co., Inc., operation near Starke did



1236 MINERALS YEARBOOK, 1948 | 

Production and mine shipments of titanium concentrates from domestic ores in 
the United States, 1944-48, in short tons 

Imenite Rutile 

Year Shipments Shipments 

Produe- |---|, Produc: |—--] —_— 

1944...___.____....] 278,610 | 280,791 | 128,095 | $7,371,279 | 6,922| 6,770 | 6, 312 |$1, 088, 112 
1945. 222272777] 308,516 | 308,518 | 141,852 | 7359,170| 7,179) 6,837} 6,414 | — 869, 920 
1946__...._-.-._.--| 282,447 | 282,708 | 180,624 | 4, 878, 917. 7, 453 7, 514 7, 046 996, 989 
1947__.._....._____| 336,533 | 336,061 ; 157,328 | 5,029, 490 8, 562 5, 157 4, 813 533, 548 
1948__.-...-.---.--] 383,745 | 381,508 | 177,447 | 5,793,973 7, 380 9, 907 9, 226 647, 334 

not get into production in 1948 but was expected to begin early in : 
1949. Production of ilmenite and rutile in Florida in 1948 came 
from the Rutile Mining Co. of Florida near Jacksonville and the Riz 
Mineral Co. near Vero Beach. The latter property was operated 
under the name as given and under the name of the Florida Ore | 
Processing Co., Inc. 

New York.—Production of titanium-bearing ore at Tahawus, Essex | 
County, by the National Lead Co. continued to break records in 1948 
and was again the predominating reason for the record performance 
of the United States as a whole. The mine continued to lead all 
others in the world in production of ilmenite. Drilling and blasting 

| at Tahawus were recently described.’ 
North Carolina.—The Yadkin Mica & Ilmenite Co., subsidiary of 

the Glidden Co., produced 28,990 tons of ilmenite (averaging 51 per- 
cent TiO.) at Finley, Caldwell County, and shipped 28,790 tons. The 
1948 output was 6 percent above 1947, itself 60 percent higher than 

| in 1946. 7 
Virginia.—Ilmenite and rutile were produced in Virginia again in 

1948 near Roseland, Nelson County, by the American Rutile Corp., 
subsidiary of the Metal & Thermit Corp. The Calco Chemical 
Division of American Cyanamid Co. continued to produce ilmenite 
at Piney River, Nelson County. The Roseland property was closed 
from January through August, there being no mine nor mill activity 
during this period. 

CONSUMPTION AND USES 

The consumption of ilmenite in 1948 was 18 percent higher than in 
1947, marking continuation of the establishment of new high record 
rates of use for the sixth consecutive year. The manufacture of 
pigments, as usual, took 99 percent of all ilmenite consumed. Rutile 
consumption, which had dropped notably since the end of the war, 
gained 28 percent in 1948 and was the highest since 1944. Welding- 
rod coatings took 80 percent of the total compared with 84 percent 

in 1947. 
1 Begor, C. R. and Quam, C. A., Drilling and Blasting at Tahawus: Min. Cong. Jour., vol. 34, No. 8, 

August 1948, pp. 24-27.
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Consumption of ilmenite and rutile in the United States, 1944-46 (total) and 
1947-48, by products, in short tons 

Ilmenite Rutile 

Product . . 

wake | Toscan | deh | Orem 
1944.0 ee eee ne| 360,941 | 175, 475 14, 813 13, 837 

| 1945_...-..--------------2-2-1---s-2s--ss--se-----------| 381,178 | 187,580 9, 791 9, 144 
| 1946_-..------2---2--ss22s-2-ne2scs-ss2sssereese-----2-| 404,288 | 202) 663 7, 134 6, 670 

1947 | 
Pigments (manufactured titanium dioxide) !-._..-._-- 473, 154 248, 231 |._.-..---.--|------.-.--. 
Welding-rod coatings 1.._....--..---.---.-------------- 144 74 6, 425 5, 907 
Alloys and carbide-_---.--.----------.------------------ 5, 972 2, 431 1,131 1, 050 . 
Ceramics.-_...-..--.-------------------- 1-8. +22 |e) ee eee eee 102 95 
Miscellaneous.-..-....--.------4---------2- ----.------- 254 123 34 31 

Total consumption....-.--.------------..-.------| 479,524 | 250, 859 7,692 7, 083 
1948 | 

Pigments (manufactured titanium dioxide) 1. ..._..._.- 558, 448 297, 728 |....--------].-.--------- 
Welding-rod coatings !_._.....-.----.------------------ 145 72 7, 885 7, 289 
Alloys and carbide--.----...-------------------.------- 6, 377 2, 591 952 889 
Ceramics....---..-------------------------+-------------|------+-----]------- ++ -- 175 166 
Miscellaneous.--.--------------------------~------------ 30 17 851 800 

Total consumption_.......-..-...---------------- 565, 000 300, 408 9, 863 9, 144 

1 “Pigments” include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 1,257 tons in 1947 and 1,338 tons in 1948. 

Titanium Pigments.—Production and shipments of titanium pig- 
ments in 1948 were greater than ever before, establishing new peaks 
for the fifth successive year. Recent production has been dictated 
largely by pigment plant capacities, because for a number of years 
over-all demand has called for even larger tonnages than the record 
quantities made available. Figures on this industry are supplied in 
confidence and, consequently, are not given here. The annual 
increases in pigment-plant capacities for several years were inadequate, 
owing to difficulties in obtaining structural and other materials. 
Total capacity was expanded another 10 percent approximately in 

| 1948, and still further gains are expected in 1949. Consumption of 
ilmenite was at a new maximum in 1948. Earlier reports of this 

_ series have pointed out that use of titanium pigments, whereas rising 
largely on merit, have been influenced also by shortages of com- 
petitive products, notably those made from lead. 

According to information received from a leading manufacturer, 
the use pattern for titanium pigments in 1948 was as follows: 78 
percent was for paint, varnish, and lacquer, 7 percent for paper, 

- 8 percent for rubber and plastics, 2% percent for textiles and leather, 
2 percent for floor coverings, 14 percent for welding rods, and 6 per- 
cent for other purposes. 

Paint capable of resisting temperatures of more than 1,000° F. 
have been developed as a result of research by the Australian Council 
for Scientific and Industrial Research.? Basis of the new paints is 
butyl titanate. 

2 Metal Bulletin (London), Titanium: No. 3346, Nov. 30, 1948, p. 17.
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According to the November 5, 1948, issue of Chemical Trade 
Journal and Engineer (London), titanium dioxide is being made from 
rutile on a pilot-plant scale at Melbourne, Australia, by Zircon Rutile, 
Ltd. If the pilot-plant results justify it, consideration is to be given © 
it was said, to the erection of a larger plant. 7 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 188,000 short tons in 1948, a gain of 23 percent over 1947, a 

: itself 15 percent above 1946; 267,000 tons were produced in 1945, 
382,000 in 1944, and 481,000 in 1943. In 1948, 56 percent of the rods 
were coated with natural rutile, 32 percent with manufactured tita- 
nium dioxide, and 6 percent each with both varieties and with ilmenite. 

Other Uses.—Titanium metal, a laboratory curiosity until recently, 
has become a widely discussed subject with the advent of production 
on a commercial basis and with publicity that production at costs 
that would invite large-scale operations is an early possibility. The. | 
metal is discussed under Technology. 

Developments in titanium enamels were discussed? in a recent 
article, which said that the superior performance of titanium enamels 
has enabled them to make inroads into the zircon business, despite 
higher cost. Antimony enamels were said still to lead where acid 
resistance 1s the principal requirement and where low opacity is no 
draw-back. Another article * discussed the improved physical prop- 
erties of titanium enameis. | 

STOCKS | 

Inventories of ilmenite rose 17 percent in 1948 and those of rutile 
fell 34 percent. Totals for each closely approximated 1 year’s needs 
at the consumption rates maintained in 1948. 

Stocks of titanium concentrates in the United States at end of year, 1947-48, in 
short tons 

1947 | 1948 

Ilmenite Rutile “ Ilmenite Rutile 

Stocks —_— 

Esti- Esti- Esti- Esti- 
Gross mated Gross mated Gross mated Gross mated 
weight | TiO, | weight | TiO, | weight | Tid, | weight | TiO, 

content content content content 

Mine.__...----.----- 1, 706 776 3, 953 3, 687 3, 983 1, 800 1, 500 1,399 
Distributors !___.-.. 5, 684 3,126 8, 642 8,123 | 4,499 1, 809 4,218 3, 986 
Consumers........--| ? 446, 052 | 2? 229, 128 1, 342 1,282 | 522,077 | 250, 559 3, 493 3, 255 

Total stocks...| ? 453, 442 | 2 233,030 | 13,937| 13,042] 530,559 | 254,168| 9,211 8, 640 

1 Includes ilmenite and rutile content of mixed zirconium-titanium concentrates. 
2 A large quantity previously counted as stocks was written off company books in 1947. 

PRICES 

Quotations in E&MJ Metal and Mineral Markets covering ilmenite 
were virtually unchanged throughout the year. A slight downward 

3 Chemical Industries, Titania on Top: Vol. 63, No. 5, November 1948, pp. 770-771. 
‘King, Burnham W., Titanium Enamels: Steel, vol. 122, No. 25, June 21, 1948, pp. 108, 111,128, and 130.
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revision coincided with a drop in content of titanium dioxide specified, 
from a range of 57-60 percent TiO, content to 56-59 percent. Quota- 
tions for 57-60 percent TiO, concentrates, per gross ton, f. 0. b. 
Atlantic seaboard, according to grade and impurities, were $19-$20 
when the year began; beginning January 14 the titanium dioxide 
content specified was dropped to 56-59 percent, and the price was 
reported as $18-$19; and from September 15 on the price was $18-$20 

| with no change in grade indicated. The quotations were all reported 
as nominal. Nominal quotations for rutile have been 8-10 cents a 
pound for concentrate guaranteed minimum 94 percent TiO, for a | 
number of years until December 1948, when a range of 6-8 ceats 
was reported. | 

At the beginning of the year, Steel quoted ferrotitanium, Eastern 
: Zone, contract, ton lots at $1.35 and less-ton lots at $1.40 per pound 

| of contained Ti for 20 to 25 percent, Al 3 percent, Si 4 percent, and = 
. C 0.10 percent, the last three all maximums. The quotations were 

$1.23 and $1.25, respectively, for ton and less-ton lots, for 40-45 per- 
cent Ti, with the followmg maximums: Al 7 percent, Si 4 percent, 
and C 0.10 percent. For the Central Zone, 4 cents should be added 

| for 20-25 percent Ti grade and 2.1 cents for 40-45 percent grade; 
Western, 13.5 cents for 20-25 percent and 7.2 cents for 40-45 percent. 
For high-carbon ferrotitanium, 15-20 percent, contract basis, per net 
ton, f. o. b. Niagara Falls, N. Y., freight allowed to destination east 
of Mississippi river and north of Baltimore and St. Louis, 6.8 percent 
C, the quotation was $142.50; 3-5 percent C, $157.50. These quota- 
tions held until October 4 when they were changed and continued 
for the remainder of the year as follows: 

Ferrotitanium, Low-Carbon: (Ti 20-25 percent, Al 3.5 percent maximum, Si 4 
percent maximum, C 0.10 percent maximum) contract, ton lots, 2’’ x D, $1.40 
per pound of contained Ti; less ton $1.45. (Ti 38-438 percent, Al 8 percent 
maximum, Si 4 percent maximum, C 0.10 percent maximum). Ton lot $1.28, 
less ton $1.35, f. o. b. Niagara Falls, N. Y., freight allowed to St. Louis. Spot 
a Cc. 

Ferrotitanium, High-Carbon: (Ti 15-18 percent, C 6-8 percent). Contract 
$160 per net ton, f. o. b. Niagara Falls, N. Y., freight allowed to destination east 
of Mississippi river and north of Baltimore and St. Louis. 

Ferrotitanium, Medium-Carbon: (Ti 17-21 percent, C 3—4.5 percent). Contract, 
$175 per ton, f. o. b. Niagara Falls, N. Y., freight not exceeding St. Louis rate 
allowed. 

Titanium metal, 96-98 percent, was quoted at $6-$7 a pound at 
the beginning of the year, dropping to $5-$6 in mid-September, at 
which level it continued for the remainder of the year. E. I. du 
Pont de Nemours’ production was available in limited quantities as 
sponge metal and in ingots of 10 and 100 pounds. 

Manufactured titanium dioxide (anatase), chalk-resistant, plain, 
and (rutile) nonchalking, in bags, carlots, delivered, were quoted in — 
the Oil, Paint and Drug Reporter at 17%, 17%, and 19% cents a pound, 
respectively, when the year began. ‘The first two were raised to a 
range of 174-18 cents in midyear, continuing at that level until early 
in September, when they were established at 18 cents and the non- 
chalking grade moved to 20 cents. Early in December the chalk- 
resistant and plain grades were quoted at 18-19% cents and the 
nonchalking at 20-21%; they were then established at the higher part 
of the range, where they continued for the remainder of the year.
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| FOREIGN TRADE ® | 

Imports.—Receipts of imenite were only 80 percent of the peak 
quantity imported in 1947 but were smaller only than that year and 
1939, approximating the total for 1946. India continued to be by far 
the chief source of imported concentrates, supplying 76 percent of 
the total compared with 87 percent in 1947. Norway continued to 
ship increasing quantities to the United States, the total for 1948 
being 37 percent above that in 1947; Norway supplied 17 percent : 
of total imports. A noteworthy gain was made in receipts of ilmenite | 
from Brazil, and British Malaya appeared in the import declaration | 
as a supplier for the first time. Australia was the only country to 
ship rutile of the United States in 1948. Receipts dropped, owing 
to discontinuation of entries of mixed zircon-rutile-ilmenite concen- . 

| trates from that country. Imports of ferrotitanium for consumption, : 
all from the United Kingdom, were 28 short tons. 

| Titanium concentrates ! imported for consumption in the United States, 1944-48, 
by countries, in short tons 

(U.S. Department of Commerce] 
Serco ees 

Country of origin 1944 . 1945 1946 1947 1948 

ILMENITE 
Australia ?7_....-___.-- 2-2 79 1, 753 |_----e 31, 659 (4) 
Brazil_.....-..------..--2-------- eee] 5, 511 10, 508 2 1 8, 708 
British Malaya__.---.__-.--.-.-----.--.---|--...-------]------------|------------]----------_- 3, 335 
Canada..._..-.-----.----- eee 32, 580 6, 987 1, 250 7, 122 4, 519 
Ceylon.._.-..-.-.----_-- 22 eee. 4,648 |------..----]-.----------|..---------- |e eee 
India.....--.----.-22---- eee 62, 066 - 179, 693 218, 623 262, 503 184, 309 
Norway ...-.---.--.-----.-----------------|-- eee eee 9, 895 21, 077 30, 026 41, 248 

Total as reported....-....-...----_-- 104, 884 208, 836 240, 952 301, 311 242, 119 
Australia: In “zirconium ore” 2__.--_.____- 4, 064 5 1, 236 1,888 |.-----.-- 2 |eeee 

Grand total__._-...22.22 2-2 108, 948 210, 072 242, 340 301, 311 242, 119 
Value of ‘‘asreported’”’.._.-..-------| $596, 034 | $1, 217, 339 | $1, 440,112 | $1, 791,020 | $1, 758, 838 

RUTILE 
Australia 3......--_-- 22-22 eee 1, 896 3, 070 4, 377 7, 460 8,771 
Brazil. ....-.---------2- 2. 1, 669 234 31 |_---____-_---J------_-___- 
Cameroun (French)6___.......-.--._.---2_|_-- ee ---|------------ | .----ee 3 |-.---------- 
India......---------.------ eee 134 |... eee 113 [~~ Lee Lee 
Norway -..--------------------------------|------------}------------ |---| eee (*) 

Total as reported ...-....-.-_-_...--- 3, 699 3, 304 4, 408 7, 576 8, 771 
Australia: 

In ‘‘zireonium ore’? 2__-- ee 6, 320 7, 298 1,456 |... Lee }ee ee 
In ‘‘ilmenite”_.._..-...---------.-_-_2-|_--------__-- |e eee}. eee 35,061 |-.-------_- 

Grand total__._....-- 22-2 10, 019 10, 602 5, 864 12, 637 8, 771 
Value of ‘‘as reported’’.__...._......| $272, 283 $98, 170 $213, 795 $468, 810 $588, 713 

——————— eee EE 

1 Classified as ‘‘ore’’ by the U. S. Department of Commerce. 
2 Most of the imports of titanium from Australia in 1944-47 were in mixed zircon-rutile-ilmenite concen- 

trates. Totals of mixed concentrates are derived by addition of the U. S. Department of Commerce 
figures for imports of ilmenite, rutile, and ‘‘zirconium ore’’ from Australia. These totals are apportioned 
by the Bureau of Mines (on the basis of surveys of importers) into the 3 component minerals. The excess 
quantities of ilmenite and rutile over the quantities reported by the U. S. Department of Commerce in 
those specific categories are entered as ‘‘In ‘zirconium ore.’ ”’ 

3 Most of the ilmenite, rutile, and zircon from Australia in 1947 was imported in the form of zircon-rutile 
or zircon-rutile-ilmenite mixed concentrates. These concentrates (including separated concentrates of a 
single mineral) totaled 36,074 short tons, of which 1,659 were ilmenite, 12,521 rutile, and 21,894 zircon. For 
statistical convenience, it can be assumed that 5,061 tons of the material reported by the Department of 
Commerce as ilmenite was actually rutile; the value of this 5,061 tons of rutile, however, is inseparable from 
the ilmenite as reported. 

4 Less than 1 ton. 
5 Includes 309 tons not recovered from mixed concentrates. 
6 Includes quantities reported by the U.S. Department of Commerce as originating in French Equatorial 

Africa, from which no rutile production has been recorded. 

’ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Exports.—Of the concentrates exported in 1948, 631 tons went to 
Canada, 474 to Netherlands, 141 to Belgium, and 138 to the Union 

| of South Africa. Of the pigments, 19,787 tons went to Canada, 1,061 
to Netherlands, 1,005 to Belgium, 848 to Brazil, 700 to Cuba, and 660 
to Mexico. Virtually all of the ferro-alloys exported was shipped | 

. to Canada. Total titanium products exported were valued at 
$7,400,000; tetrachloride and other compounds are no longer classified : 
separately and are not included in this total. | 

| Exports of titanium products from the United States, 1944-48, by classes 

{[U. 8S. Department of Commerce] 

; Concentrates Ferro-alloys D loxide and pig- Oho ete and 

Year Le 

| short Value | Short Vatue | Short Vatue | Shor Vatne 
| 1944.__...... | 291 $51,828 | 1798 | 1$127,145 | 10,925 | $1, 851, 457 375 $215, 696 

| 1945_...._.-.......| 609 121, 951 744 122, 887 | 12,824 | 2,315, 552 75 46, 718 
1946_.......----_ 1,385 200, 866 550 63, 723 | 16,314 | 3,092,607 | (2) (2) 

i 1947._....___________] 1, 266 192, 703 509 80, 590 | 21,171 | 5,183,936 | (2) (2) 
1948.__.._.__________] 1,454 187, 225 480 82,874 | 26,824 | 7,126,956 | (2) (2) 

| 1 Includes metal and nonferrous alloys. 
2 Beginning Jan. 1, 1946, not separately classified. 

| TECHNOLOGY 

Many reports on titanium technology were published during the 
year. — Co 

The interest of the Department of the Navy in titanium because of 
| its promise as a structural material led to a symposium on the subj ect, 

sponsored by the Office of Naval Research, on December 18, 1948, in 
Washington, D.C. The papers submitted were combined in a report 

_ entitled “Titanium” and included the following: 

The Bureau of Aeronautics’ Titanium Program, by N. E. Promisel, Chief, 
Materials Branch, Bureau of Aeronautics, Navy Department. 

The Program of the Air Matériel Command on Titanium Alloys, by Richard 
R. Kennedy, Wright-Patterson Air Force Base. 

The Titanium Program of Army Ordnance, by Laurence S. Foster, Watertown: 
Arsenal Laboratory. 

: Production of Titanium Powder at Boulder City, by F. S. Wartman, Metal- 
lurgist, Bureau of Mines, Boulder City, Nevada. 

Fabrication of Titanium and Investigations of Titanium-Nickel Alloys in the 
Bureau of Mines Laboratories, by J. R. Long, College Park Branch, Metallurgical 
Division, Bureau of Mines. 

Physical and Mechanical Properties of Commercially Pure Titanium, by C. I. 
Bradford, J. P. Catlin, and E. L. Wemple, Remington Arms Co. 

Production and Properties of Iodide Titanium, by Bruce W. Gonser, Research 
Supervisor, Battelle Memorial Institute, Columbus, Ohio. 

Properties of Iodide-Type Titanium, by F. B. Litton, Foote Mineral Co. 
Induction Melting of Titanium Metal in Graphite, by J. B. Sutton, Pigments 

Department, E. I. DuPont de Nemours & Co. 
The Production and Are Melting of Titanium, by C. T. Greenidge and L. W. 

Eastwood, Battelle Memorial Institute. 
Some Preliminary Tests to Determine Applications for Titanium, by W. Lee 

Williams, U. 8. Naval Engineering Experiment Station, Annapolis, Md. 
Some Preliminary Data on Alloys of Titanium, by E. I. Larsen, E. F. Swazy, 

L. 8. Busch, and R. H. Freyer, P. R. Mallory & Co., Ine. 
Titanium-Base Alloys, by Howard C. Cross, Battelle Memorial Institute. 

883326—50——_79
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Some Aspects of the Metallurgy of Titanium Alloys, by P. H. Brace, Westing- 
house Research Laboratories. 

The Titanium-Base Alloys Program of the Naval Research Laboratory, by 
E. J. Chapin, Metallurgy Division, Naval Research Laboratory. | 

First Progress Report on Titanium-Carbon and Titanium-Nitrogen phase | 
Diagrams, by J. P. Nielsen, College of Engineering, New York University. 

Long’s paper summarized two recently completed reports, sub- 
| sequently published,® and concerned the fabrication of titanium and 

the studies of titanium-rich alloys being conducted in the laboratories 
| of the Bureau of Mines. Titanium is active chemically and at high | 

temperatures reacts readily with the atmosphere, making it extremely 
difficult to produce a pure metal by melting and casting, as with most _ 
other metals. However, the Bureau developed a process in which 
titanium powder can be heated to elevated temperatures while sealed 
in ductile, gastight containers. Hot-rolling the complete assembly ‘ 

, produces a solid, nonporous metal for working into construction 
, members, machinery parts, and other materials. As a byproduct | 

of research on pure metallic titanium, Bureau metallurgists also are 
investigating the possibilities of titanium alloys for engineering © 
purposes, as pure metals in general show relatively large improvements i 
in properties when alloyed with other metals. The titanium-nickel \ 

: series is the first of several alloys to be tested in Bureau laboratories. 
| The report describes experiments on alloys containing up to 40 

percent nickel. 
. The article by Bradford and others stated that Remington’s | 

program has progressed to the point where 20- to 25-pound ingots 
are being cast and small quantities of narrow sheet and round rod 
are being produced. Most of the company’s effort was said to be 

| devoted to research on titanium-rich alloys. Preliminary work 
indicated that the machinability of titanium is similar to that of 
austenitic stainless steel. The General Electric Co. River Works | 

| at West Lynn, Mass., and several other companies were said to be 
conducting preliminary welding experiments with Remington titanium. 
The experiments indicate that titanium can be readily spot-welded, — 

- geam-welded, and imert-arc-welded to other pieces of titanium. 
| Titanium’s sea-water and marine atmospheric corrosion resistance 

were said to be truly outstanding, being better than austenitic stain- 
‘less, Monel, and the cupronickel alloys, and as good as the best- 
known materials—platinum and Hastelloy C. 

In his paper, Gonser says that interest in the production of titanium 
by the iodide process is broader than merely the production of a 
relatively pure metal as a base for investigations, almost regardless 
of cost. It is a method for making a high-quality metal in a compact 
form, which can be processed directly without smelting or without 
compacting and sintering into ingots by powder metallurgy. Essenti- : 
ally, he says, the process depends upon the formation of a volatile 
iodide by reacting crude titanium with iodine in the absence of any 
other reactive gas, then depositing the titanium on a hot filament by 
thermal decomposition of the iodide. This action is cyclic, as the 
gaseous product of decomposition reacts with more crude metal; 

6 Long, J. R., Hayes, E. T., Root, D. C., and Armantrout, C. E., A Tentative Titanium-Nickel Diagram: 
Bureau of Mines Rept. of Investigations 4463, 1949, 13 pp. 

Long, James R., and Hayes, Earl T., Sheath Working of Metal Powders: Bureau of Mines Rept. of 
Investigations 4464, 1949, 13 pp.
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. so the action in its simplest form is refining in a closed container. 
At present iodide titanium is still on a laboratory scale. The metal 
produced by this method, Gonser states, forms an excellent base for 
alloying and for studies of fundamental properties. 
E&MJ Metal and Mineral Markets of September 30, 1948, quotes 

the Northern Miner as stating that Dominion Magnesium, Ltd., is 
| producing a few pounds of titanium metal at Haley, Ontario. Pulot- : 

plant production, using a process said to differ from United States 
practice, points to a price of around $1.50 a pound. The process 
used by the Canadian company was developed by L. M. Pidgeon 

: and D. W. Rostrom. 
An article ’ recently published discussed experiments with the metal 

| in Australia. It commented on the large-scale production of crude 
titanium tetrachloride from rutile sand during the war. Reduction 
of purified titanium tetrachloride with magnesium has been tried 

, on a small scale and reasonably pure metal, which may be worked 
either cold or at 500° to 600° C., has been made. This type of 

, process, it is stated, could easily be modified so as to yield certain 
alloys directly, for example, alloys of titanium with zirconium, iron, 

| silicon, and tantalum. 
WORLD REVIEW | 

Available data on world production of ilmenite and rutile in recent 
years are shown in the accompanying table. Notes on operations 
in certain important producing and consuming countries follow the 
world table. a 

World production of titanium concentrates (ilmenite and rutile), 1941-48, by 
countries, in metric tons 
[Compiled by B. B. Mitchell] 

Country 1941 1942 1943 1944 1945 1946 1947 1948 

7 ILMENITE 
Australia: 

New South Wales........-...---| 3,521 | 3,651) 3,815] 3,590) 2,485] 1,636] 3,515) 1,897 | 
Queensland...........-.-......| 258] 987} 1,655 | 3,697| 4,186] 4/258] 2°934| 3,393 

: Tasmania.._.....-.-----.-------|--------]--------]--------]--------]--------]-------- 844 |. 228k 
Brazil (exports)-_.......--.-.---------| 4,471 |.-------|--------| 3,250 | 5,000 |--.-____|._------| 7,900 
Canada..--..-...-.....---....-.-..--| 11,477 |" 9,100 | 62, 992 | 30,820 | 12,834 | 1,275 | 6,445 |_.__” 
Egypt....---.-..--s-ss-2esene ee ee 2| feo1 |... 9 9) 7146 |_...-...| "1,034 
India..--.--...--.--.-.2--2.-2-2--..{181, 111 | 49,977 38,306 |102, 412 |174, 48 |187, 993 |257,476 | (2) 
Malayan Union--........_.--------.- 8 44 |_____.___|_-_-----|--------|--------]--------]418,291 | 12,909 
Norway.-.-----.-..-.-..-.2.---.-..| 61,086 | 60,713 | 66,191 | 63,975 | 28,312 | 52,574 | 69,711 | 93,322 
Portugal.......-.-----s-se--eeeeeeeee} 798 |---| at |_| on | 7633] 243 | 8 a7 
Senegal §...-.......-..-.--.--.-..-.} 1,000 | 4,840 | 730 |--------] 3,200] 4,310| 8,457] 3, 690 
Spain._......------..---------- 71 85 178 548 216 128 149 127 
United States....-..-..-.....-......] 21,135 | 70, 042 |184, 657 |252, 749 |279, 880 |256, 230 |305, 296 | 348, 126 

| Total ilmenite...._........--..|234, 974 200, 036 |358, 735 |461, 050 |511, 271 |509, 183 |668,361 | (1) | 

Australia: 
New South Wales...............| 3,549| 4,496] 4,828] 4,597] 5,292| 4,876| 9,068] 8,937 
Queensland...._...._-.-.--.----- 267 | 1,007; 1,902] 4,246/ 4,609] 3,407] 4,338 6, 411 

Brazil (exports) --....----------------| 2,369 | 4,615 | 4,557 1,564 160 28 5 |.-.----- 
Cameroun (French) .-....-..-...---.| 1,800 | 2,400 | 2,735 | 3,320] 1,440} 1,260 800 (1) 
India-___...-.-..---------------------}| 1,891 2,295 | 2,396 | 1,672 620 262 159 (4) 
Norway.-.--------.-----------------| 172 77| 116 85 76 63 BI |... 
United States_........-...---.-..-.] 2,839 | 2,402] 3,617| 6,279| 6,513 | 6,761| 7,767| 6,695 

Total rutile__.__._.._--.-------| 12,887 | 17,292 | 20,151 | 21,763 | 18,710 | 16,657 | 22,188 | 23,000 

“1Datanotavailable. .. | ‘Exports. .#. |. 
2 Includes 26 tons of garnet-ilmenite. 5’ Approximately 20 percent of ilmenite concentrates is zircon. 
8’ January to September, inclusive. 

7 Worner, H. W., Titanium and Zirconium, New Metals in Australian Metallurgy: Chem. Eng. and 
Min. Rev. (Melbourne), vol. 40, No. 7, Apr. 10, 1948, pp. 254-262. .
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AUSTRALIA | 

Details covering heavy mineral production and other data were 
made available * in the latter part of the year. The most extensive 
known deposits of black sands were said to occur along the coast near 
the border of New South Wales and Queensland, largely between 
Southport, 17 miles north of the border, and Ballina, 50 miles below the 
border. (See fig. 1.) Information on reserves is fragmentary, but | 

I | 
; N.T.! | Brisbane | ' aio. 

WAL ba-—-—4, iy wont sa b= f | 
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FIGURE 1.—Map showing location of heavy mineral deposits in Northern New South Wales and Southern 
Queensland. 

investigations of all deposits are in progress in connection with the 
question of the probable amount of monazite available. In the areas 
close to the beach along the New South Wales-Queensland coast, now 
being worked, it has been estimated that reserves of high-grade sands 
are sufficient to last only 10 to 20 years at the current rate of produc- 
tion. Much larger unworked deposits, however, are said to occur in | 

§ Lamm, Donald W., Heavy Minerals of the Australian Beach Sands: Consular Rept. 86, American 
; Embassy, Canberra, Australia, Sept. 9, 1948, 17 pp.
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the sand dunes behind the present beaches, particularly in the Byron 
Bay, New Brighton—Cudgera, Cudgen, and Currumbin—Southport 
areas. The report states that competent geologists have described as 
“very large’’ reserves of sands on the east coast of North Stradbroke 
Island. The average mineral content is low and the sands are not 
workable by methods now being used in Australia. — 

Production figures are given in the accompanying world table. 
| Domestic demand for rutile and zircon is very small. Thus, foreign 

markets are necessary to keep production gomg. Companies evident- 
ly refrain from expanding production to ultimate limits to prevent the 

: accumulation of cumbersome surpluses. 
In the fiscal years 1945-46 and 1946-47, exports of rutile were 5,857 

and 11,090 long tons, respectively, and of ilmenite, 804 and 938 tons, 
respectively. The United States was the destination of 78 and 81 
percent and the United Kingdom 21 and 12 percent, respectively, of 
the rutile shipped from the country. 

The ilmenite produced on the east coast has too high a chrome 
content to be usable for pigment purposes, chief use of ilmenite, and 
ilmenite stock piles are said to have accumulated. 

In earlier years Australian rutile, ilmenite, and other minerals were 
shipped from the country chiefly in the form of mixed concentrates for 
separation in the importing country. The requirement that the 
monazite content of the concentrates be sold to the Government, 
however, has made exportation of mixed concentrates no longer 

| possible. 
| Seven firms are actively engaged in commercial mining operations 

for zircon and rutile; another company has discontinued operations 
temporarily, and two others were planning operations soon. Informa- 
tion on these companies, given in the report, is briefed as follows: 

Mineral Deposits Syndicate.—Deposits in the Broadbeach-Burleigh 
area and plant at Southport, Queensland. Average monthly output 
of mixed concentrates is 600 long tons. Mining is done by stripping 
the overburden with a bulldozer and selective hand loading into motor 
trucks, the overburden being replaced. The sands are treated at the 
plant by the use of Wilfley tables, draining, and rotary drier. Rotary 
magnetic separators are used to eliminate the ilmenite, followed by 
electrostatic separation of the zircon-rutile and cleaning by a mag- 
netic separator. Products are zircon and rutile concentrates of 85- 

| and 95-percent purity, respectively. 
Associated Minerals.—Deposits in the Southport-Broadbeach area 

and plant at Southport. Average monthly production is 500 long 
tons. Mining methods same as foregoing. The sands are treated 
by Wilfley and curvilinear tables, rotary drier, then electromagnetic 

' and electrostatic separation of the zircon and rutile, with further 
cleaning of each product by both electrostatic and electromagnetic 
methods. Products are zircon (93-percent purity) and rutile (96 
percent) concentrates. 

Rutile Sands Pty.— Deposits on the Tugen-Currumbin beaches and 
plant at Currumbin, Queensland. Average monthly production is 
650 long tons. Mining methods same as previous two companies. 
The sands are treated by Wilfley tables, draining, and rotary drier, 
followed by electrostatic and electromagnetic separation. Zircon 
concentrates of 90 percent and rutile of 96-percent purity are produced.
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Tweed Rutile Syndicate-—Deposits at Cudgen and the adjacent 
beach area and plant at Cudgen, N. S. W. Monthly output is 500 
long tons. The sands are mined by stripping the overburden with 
horse-drawn scoops, then loading the black sands on motor trucks by 
use of a small Diesel shovel. The sands are treated by the use of 
Wilfley tables, then moved by conveyor to the drier and separated 
and cleaned by electrostatic and electromagnetic methods. Products 
are zircon and rutile concentrates of 95- and 96-percent purity, 
respectively. 

Titanium Alloy Manufacturing Co., Ltd—Deposits and plant the | 
same as ‘T'weed. Average monthly production is 900 long tons. The | 
overburden is removed by power scoops, and the heavy minerals are 
then piled, and loaded by use of a small drag scraper into 2-foot-gage 
railway trucks drawn by a Diesel locomotive. The sands are treated 
by using Wilfley tables, draining, rotary drier, then electrostatic 
treatment (the company has six units). The ilmenite is removed by | 
a magnetic separator. Products are zircon and rutile concentrates 
of 98- and 94-percent purity, respectively. 

Metals Recoveries, Ltd.—Deposits in the area between Cudgera and — 
New Brighton and plant at Crabbe’s Creek and Mooball Landing, 
N.S. W. Approximate monthly production is 250 long tons. The 
overburden is removed by horse-drawn scoops, and there is selective 

| hand loading of the black sands into trucks. The sands are treated by 
the use of Wilfley and curvilinear tables at Crabbe’s Creek and carted 

: to Mooball where they are dried, passed through a electromagnetic | 
separator, and through an electrostatic separator. Products are 

: zircon and rutile concentrates of 97-percent purity each. 
| Zircon Rutile, Ltd.—Deposits at Seven Mile and Tallow Beach, 

Byron Bay, and plant at Byron Bay. Largest of the operating firms 
with an average monthly output of 1,000 long tons. Mining by re- 
moving overburden with bulldozers and stacking the heavy mineral 
sands, then loading on trucks by an overloader. A dragline loader is 
also used. The Wilfley tables are at the beach, and the concentrates 
are carted to the main plant at Byron Bay. The zircon is removed by 
flotation, the tailings, being passed over cleaner curvilinear tables 
then through the drier. The ilmenite and other slightly magnetic : 
minerals are removed magnetically, and the zircon concentrate is 
dried and cleaned magnetically. The zircon concentrate is graded 
at 99.5 percent and the rutile at 96-percent pure. : 

Swansea Minerals.— Deposits and plant at Swansea Beach, N.S. W. 2 
when firm was producing, average monthly output was 300 long tons, 
but operations closed temporarily at end of June 1948. The black . 
sands were hand-loaded into trucks and only Wilfley tables used in 
treating them. The firm marketed a mixed concentrate consisting 
of 44 percent zircon, 41 percent ilmenite, 10 percent rutile, and 5 
percent other heavy minerals. | 

Alluvial Gold, Ltd.—Leases covering about 590 acres in the Mur- 
willumbah district, N.S. W. Preliminary borings indicate that the | 
area contains 130,000 tons of rutile and 250,000 tons of zircon ore. 

Zinc Corp.—Large mining firm investigating deposits on North 
Stradbroke Island, for which it has important lease holdings. Leases 
apparently taken in the name of Australian Mining & Smelting Co., 
Ltd., and later transferred to the Titanium & Zirconium Industries .
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Pty., Ltd., which is doing preliminary boring. Both companies are 
subsidiaries of the Zine Corp. 

James Scott-Moffatt.—He has applied for dredging leases for an 
80-acre area on South Stradbroke Island, requesting a 21-year lease. 
Plans to concentrate heavy minerals on island and transport them to | 
Brisbane to be separated. 

| Rare Metals Pty., Ltd.—Had just commenced operations on com- 
| mercial scale when report was prepared. Deposit at Cheyne Beach, 

40 miles east of Albany, Western Australia. Sample shipment of 
100 tons of sand sent to England had an over-all mineral yield of 69 
percent. Concentrating plant will be at Albany, and the company 
planned soon to send 10,000 long tons there for processing. Ilmenite 
in this deposit is virtually free of chrome (which characterizes much 
of Australia’s ilmenite) and is thus suitable for commercial use. 
Zircon and rutile will also be marketed. 

British Titan Products.—A subsidiary of Imperial Chemical Indus- : 
tries (British). No information available regarding firm’s plans. 

CANADA 

Announcement was made during the year of an extensive develop- 
ment program in new titanium-iron ore fields in the Allard Lake area 
of eastern Quebec. The work has been in progress for several years 
and has been carried on jointly by the Kennecott Copper Corp. and 
the New Jersey Zinc Co. According to the Northern Miner,’ upwards 
of 125,000,000 tons of high-grade, easily accessible titanium-bearing 
ore has been outlined by diamond drilling at Tio Lake. The report 
credits discovery of the deposit to J. A. Retty of the Quebec Bureau 
of Mines, who carried out in 1941 the first geological work to be done 
in the Lower Romaine River area, in Saguenay County, on the north 
shore of the Gulf of St. Lawrence, about 400 miles below Quebec 
City. Dr. Retty called attention to the presence of several large | 
masses of anorthosite rocks, some of which were rich in ilmenite, 
and indicated that ore bodies of considerable size well might be 
developed. | 

The Quebec Iron & Titanium Corp.—owned two-thirds by Kenne- 
cott and one-third by New Jersey Zinc—was organized to equip and 
operate the property, according to the 1948 annual report to stock- 
holders of the Kennecott Copper Corp. A railroad 27 miles in length 
will be required to transport the ores to the St. Lawrence River at 

| Havre St. Pierre, and grading for 4% miles of the distance had been 
completed early in 1949. From Havre St. Pierre the ore will be moved 

| up the St. Lawrence about 600 miles to Sorel, where the smelting 
operation will be conducted utilizing the hydroelectric power available 

| in that area. Production on a small scale is scheduled to begin late 
in 1950, and the company hopes to be treating 1,500 tons of ore a 
day by the end of 1951. An over-all expenditure of $25,000,000, 
about two-thirds in the Sorel area, is expected to be needed to bring 
the operation to the initial capacity indicated. Through extended 

: research an electric smelting method for separating the ore into mer- 

§ Northern Miner, New Titanium-Iron Ore Fields Add Impulse to Industry: Vol. 34, No. 22, Aug. 19, 
1948, pp. 1, 8-9. 3



1248 MINERALS YEARBOOK, 1948 

chantable iron and high-grade titanium oxide slag was developed. In 
speaking of the market for their product, Kennecott stated: 

| At the beginning of operations the principal demand for the titanium slag will 
be for conversion into titanium oxide for use in the paint, white rubber, paper and 
ceramic industries. Eventually, however, there should be a substantial market 
for the slag to process into titanium metal, which, because of its strength, corrosion 
resistance and relatively light weight, should be superior to other metals for many 
purposes. As research is currently being carried on by many organizations to 
find a low-cost process for producing the metal, it is quite possible that develop- 
ments in this direction will be realized within a reasonable length of time. 

According to the Northern Miner of January 20, 1949, plans cover 
an initial 1,500-ton unit, but the plant is laid out to accommodate 
four such units. The annual treatment of 550,000 tons of ore is 
expected to yield 175,000 tons of high-grade iron and 250,000 tons of 
TiO, slag. 

OTHER COUNTRIES 

Czechoslovakia.—Production of titanium oxide at Aussig was 
discussed in a recent report.’° The data were given entirely from 
memory. ‘The plant was said to have had a capacity of 600 to 900 
metric tons of titanium oxide before the war. Planned extensions to 
1,200-1,500 tons were not completed. Supplies of ilmenite had come 
from Travancore, Portugal, and Norway and just before the war were 
largely from Malaya. Norwegian ilmenite was used solely during the 
war. Another report "™ stated that a deposit of ilmenite of excellent 
quality had been located near Pilsen. 

United Kingdom.—The British Titan Products Co., Ltd., which has 
operated a titanium pigments plant at Bellingham since 1934, 
planned ” to complete a new plant at Grimsby before the end of 1948. 
Production was expected to begin early in 1949 and to expand to 

: 10,000 tons of rutile-grade titanium oxide pigment annually. The 
Grimsby works will have its own sulfuric acid plant, which is expected 
to produce 110 tons of sulfuric acid a day and is said to be the largest 
single contact unit in the country. Imports of titanium ores into the 
United Kingdom totaled 57,493 long tons in 1948 compared with 
71,250 tons in 1947. 

10 Richmond, J. T. (interrogation of Walter Neumann, Nov. 17, 1947), Production of Titanium Oxide at 
Aussig: British Intelligence Objectives Subcommittee Final Rept. 1410, 1947, 4 pp. 

11 Chemical Engineering, vol. 55, No. 10, October 1948, p. 226. 
12 Chemical Age (London), A Triumph for Engineers: Vol. 59, No. 1516, July 31, 1948, pp. 157-159. 

;



| Tungsten 

By HUBERT W. DAVIS 

GENERAL SUMMARY 

REATLY expanded domestic production and imports, higher 
G level of consumption, reduction in the rate of duty, and lower 

prices were features of the tungsten industry in 1948. 
Despite a 24-percent reduction in the rate of duty, domestic out- 

put and shipments of tungsten concentrates reversed a 4-year down- 
ward trend. Production and shipments of tungsten concentrates (60 
percent WO; basis) were 4,210 and 4,005 short tons, respectively, in 
1948, increases of 32 and 29 percent over 1947. California displaced 
Nevada as the premier tungsten-producing State in 1948. The Cli- 
max Molybdenum Co. began commercial recovery of tungsten con- 
centrate as a byproduct of molybdenite production at the Climax 
mine in Lake County, Colo., in May 1948. 

Salient statistics of tungsten ores and concentrates in the United States, 1944~48, 
in pounds of contained tungsten 

Industry stocks at end of year 

Produc- |Shipments| Imports |Gongump-| | . | 

ver Pe BSE | etn | ae | Sie | 
ducers and 

dealers 

= 9, 764, 647 9, 786, 537 18, 396, 277 19, 165, 000 435, 634 1, 510, 419 1, 946, 053 
1945..-..--...--...-..| 5,388, 639 | 5, 266,818 | 4,773,861 | 14,146,000 | 557,042 | 3,784,429 | 4,341, 471 
1946._...._...-...-..-| 4,671,042 | 4,942,282 | 6,869,438 | 6,458,000 | 285, 865 | 3, 694,256 | 3,980, 121 
1947__.....-..-....--.| 3,026,470 | 2,944,622 | 6,018,005 | 7,812,000 | 368,316 |!3, 343, 392 | 13, 711, 708 
1948__._...-....-.-.-.-| 4,006, 741 | 3,811,639 | 7,548,101 | 8,853,000 | 563, 418 | 5, 284,901 | 5, 848, 319 

1 Revised figure. , | 

Imports of tungsten ores and concentrates for consumption in the 
United States were also larger in 1948; they were 7,931 short tons (60 
percent WO; basis), an increase of 25 percent over 1947. Asia, 
chiefly China, supplied 68 percent of the total imports in 1948 and 123 
percent more than in 1947. Imports from South America, however, : 
were 28 percent smaller in 1948 than in 1947. Of the total imports, 
1,792 tons (60 percent WO; basis) were received from China duty free 
for the United States Government. 

Consumption of tungsten concentrates (60 percent WO; basis) in 
the United States was 9,300 short tons in 1948, compared with 8,200 
tons in 1947. The quantity of concentrates converted to ferrotung- 
sten was 8 percent greater in 1948 than in 1947. A much greater export 
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mraver.—Trends in domestic shipments, imports, and average price tungsten ores and concentrates, 
1915-48, 

demand for ferrotungsten, which increased to 1,255,435 pounds (gross | 
weight) in 1948 from 81,983 pounds in 1947, was more than enough to 
account for the larger quantity of concentrates used in making ferro- 
tungsten in 1948. Usage of tungsten concentrates charged directly 
to the steel bath was 32 percent greater than in 1947. Consumption 
of concentrates in tungsten-metal powder and other tungsten products 
gained 12 percent. 

Industry stocks of tungsten concentrates (60 percent WO; basis) 
were 6,145 short tons on December 31, 1948, compared with 3,900 tons 
at the end of 1947. 

Effective May 22, 1948, the rate of duty on tungsten ores and con- 
centrates was reduced to $6.03 a short-ton unit of WO3;; the former rate 
was $7.93 a unit. 

RESERVES 

Information on reserves of tungsten ore in the United States, pre- | 
pared by the Bureau of Mines and Geological Survey, was published 
in hearings before a subcommittee of the Committee on Public Lands, 
United States Senate, Hightieth Congress, first session, 1947 (pp. 300— 
303); an abstract is contained in the chapter of this series for 1947 
(p. 1187). 

DOMESTIC PRODUCTION 

The tungsten ore mined and milled in the United States, in general, 
contains 0.5 to 2.5 percent WO; and is beneficiated to a concentrate
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containing 60 percent or more WO;. The leading tungsten producers 
and many small operators depend on ore carrying tungsten only as 
scheelite (calcium tungstate). Htibnerite (manganese tungstate), 
wolframite (ron-manganese tungstate), and ferberite (iron tungstate), 
in the order listed, contributed smaller quantities of the tungsten in 
domestic ore mined in 1948. Most of the concentrates are converted 
to ferrotungsten and tungsten metal. Some high-purity concentrates, 
however, are charged directly to the steel bath. 

Despite a 24-percent reduction in the rate of duty and substantially 
lower price, production of concentrates (60 percent WO; basis) re- 
versed a 4-year downward trend in 1948, when 4,210 short tons were 

) produced compared with 3,180 tons in 1947. Output in 1948 was 
obtained from many widely scattered operations in eight States and 
Alaska, but three States—California, Nevada, and North Carolina— 
supplied 94 percent of the total; and six operators—Climax Molybde- 
num Co., Nevada-Massachusetts Co., Nevada Scheelite, Inc., Surcease | 
Mining Co., Tungsten Mining Corp., and United States Vanadium 
Corp.—produced 90 percent of the United States total. California : 
displaced Nevada as the premier tungsten-producing State in 1948. 

e 3 ° ° ° : k ° 0,3 

Despite a 63-percent¥gain in output in‘North{ Carolina, it: dropped | 
to third place in 1948. | | 

Tungsten concentrates produced and shipped in the United States, 1947-48, by 
| . States 

Produced Shipped from mines 

1947 ' 1948 1947 1948 

State ———.———_ | SYS 
pehort short pohort potort 
ons, . ons, : . ons, : ons, . 
percent | Units | percent | UBits | percent | Units percent | Units 
WOs WOs3 WOs3 WOs 

Alaska....-...-.------ 5 326 1 85 13 751 a wou----- 
Arizona...._-..-.----- 13 805 23 1, 388 13 805 23 1, 388 
California.....-......- 476 28, 535 1,779 | 106, 765 394 23, 650 1, 767 | 106, 006 
Colorado..-..----...-- 61 3, 678 198 11, 854 68 4, 046 208 | 12, 463 
Idaho. ...-..--.--..- 139| 8,356 2 117 61| 3,656 86 | 5,201 
Missouri---_-.---.-.-_|--.---_---|-.-------- 8 484 |__..--..--|--.------- 4 242 
Montana_.....--.--.- 1 34 |_-----3---|---------- 4 244 |._.-----_-]-------- 
Nevada_.-__-.------| 1,906} 114,383 |” 1,254 | "75,245 | 2,002 | 120,129 949 | 56, 920 
North Carolina..._.._. 578 34, 656 942 56, 522 538 32, 295 965 | 57,924 
Utah...........--.--. 1 55 3 146 1 55 3 146 
= 3, 180 190,828 | 4,210 252,606 | 3,094 185,631 | 4,005 240, 299 

Tungsten concentrates shipped from mines in the United States, 1944-48 

Quantity Reported value f. o. b. mines 

Year Concentrates, 

60 percent '| “Content Total | Average per | “Donn or 
WOs iyort (pounds) unit of WO3 tungsten 

1944.22 eee 10,283 | 9, 786,537 | $14, 407,143 $23. 35 $1.47 
1945. _______-..-------------n oe 5,534 | 5,266,818 | 7,692,691 23.17 1. 46 
1946_.-__.._..._---------------- 5,193 | 4,942,282 | 6, 283 413 20.17 1.27 
1947_____._-...-----.------n- se 3,004 | 2,944,622 | 4/349, 851 93. 43 1. 48 
C9: 4,005 | 3,811,639} 6,312,161 26.27 1. 66
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Tungsten ore and concentrates shipped from mines in the United States, by States, 
with shipments for maximum year and cumulative shipments from 1900 to end 
of 1948, in short tons of 60 percent WO; 

Maximum : 
shipments Shipments by years Total shipments 

from 1900 to 
end of 1948 

State 1948 
Year| W720" | 1943 | 1944 | 1945 | 1946 | 1947 

Quan- | Percent| Quan- | Percent 
tity |oftotal| tity | oftotal 

Alaska._...-...-.} 1916 47 10 19 |_-_- 19 13 |_---.---|-------- 177 0. 15 
Arizona....------} 1936 489 62 29 97 20 13 23 0.57 |} 3,913 3.18 
California_.......] 1948 | 3,871 ; 3,871 | 3,027 | 1,073 | 1, 262 394 | 1,767 | 44.12 | 36, 452 29. 62 
Colorado.....-...| 1917 | 2,707 378 296 234 213 68 208 5.19 | 24, 834 20. 18 
Connecticut_.....| 1916 3 |-------|-------|-------]-------|-------|--------]-------- 11 01 
Tdaho..-....--.-.| 1943 | 4,648 | 4, 648 | 4,005 | 2,130 | 641 | 61 86 | 215 | 15,294] 12,43 
Missouri--..-----| 1940 13 1 1 |__.----|-------|------- 4 .10 35 . 03 
Montana___...._-| 1946 84 |__-_.-- 25 (4) 84 4 |---| ee 508 41 
Nevada...--.....| 1942 | 3,052 | 2,910 | 2,665 | 1,857 | 2,617 | 2,002] 949 | 23.70 | 36,703 | 29. 83 
New Mexico----.-| 1915 45 |_------ 9 |__.----|_------|-------|--------]-------- 103 | =. 08 
North Carolina__.| 1948 | 965/40] 186} 132/307] 538] 965 | 24.09 2168] 1.76 
Oregon_._...--...| 1917 (@) Jit eu |e ee -_}--e---- {Jee fee} (2) 
South Dakota__.-| 1917| 270 |. 7 [4 PITTI 296 | 105 
Texas_.._..-...--}| 1946 1 }_i_____|_------|.------ 1 j_ii.---|--------|-------- 1 (?) 
Utah.......-....| 1917] 33 | a 9 | af 4 3) 08]  238| —\.19 
Washington.___..| 1938 303 4 5 2 1 |__-----}--------|--------} 1,326 1, 08 

Total.......| 1943 | 11, 945 |11, 945 |10, 283 | 5, 534 | 5,193 | 3, 094 | 4,005 | 100.00 {123,059 | 100.00 

1 Less than half a ton. 
2 Less than 0.01 percent. . 

- Alaska.—J. H. Scott Co., operating the Riverside mine near Hyder, 
produced (but did not ship) a small quantity of concentrate averaging 
50 percent WO; in 1948. The Yukon Corp. did some prospecting 
at the Big Chief mine near Fairbanks in 1948. 

The tungsten deposits in Alaska have been described.’ 
Arizona.—Production and shipments of tungsten concentrates in 

Arizona were 20 short tons averaging 69.4 percent WO; in 1948 com- 
pared with 16 tons averaging 50.3 percent WO; in 1947. The outputs 
in both years came from several widely scattered operations. 

California.—California ascended from third to first place as a 
tungsten-producing State in 1948, chiefly because of greatly increased 
operations at the Pine Creek mine and concentrator and partly to a 
much higher rate of activity at the Spud Patch placer and to reopening 
of the Strawberry mine. Output of concentrates was 1,542 short 
tons averaging 69.2 percent WO; in 1948, compared with 521 tons 
averaging 54.8 percent WO; in 1947. Shipments of tungsten con- 
centrates totaled 1,549 tons averaging 68.4 percent WO; in 1948, com- 
pared with 515 tons averaging 45.9 percent WO; in 1947. Although 
concentrates were produced at a number of widely scattered opera- 
tions, six producers (Alpine Mining Co., Consolidated Tungsten, 
Strawberry Tungsten Mine, Surcease Mining Co., Tulare County 
Tungsten Mines, and United States Vanadium Corp.) supplied 96 
percent of the State total. The bulk of the remainder was contributed 
by Embree & Eliason Mining Co., Sheridan & Bennett, Hanging 
Valley Tungsten Co., W. C. Thompson, and O. A. Kittle Mining & 
Exploration Co. 

1 Thorne, R. L., and others, Tungsten Deposits in Alaska: Bureau of Mines Rept. of Investigations 
4174, 1948, 51 pp.
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The Pine Creek mine and concentrator of United States Vanadium 
Corp. near Bishop were operated at greatly increased rates in 1948; 
and the company output of tungsten concentrates, which was nearly 
12 times more than in 1947, was the largest in the United States. 
The driving of a 7,240-foot low-level adit, which was begun in 1945, 
was completed in 1948, and installation of 36-inch gage track in the 
tunnel was begun. | 

Surcease Mining Co. continued to work the Spud Patch and other 
placers in San Bernardino County, and its output of concentrate in 
1948 was 121 percent greater than in 1947. 

The Harrel Hill mine in Tulare County, operated by Consolidated 
Tungsten, and the Alpine mine in Alpine County, operated by Alpine 
Mining Co., were worked at much higher rates in 1948 than in 1947. 

About half as much tungsten concentrate was produced in 1948 as 
in 1947 by Tulare County Tungsten Mines, operating the Big Jim 
mine in Tulare County. 

The Strawberry mine in Madera County was reopened in 1948 by : 
the Strawberry Tungsten Mine, which drove two new adits 190 feet, 
deepened the shaft 40 feet, and rebuilt the mill. 

The O. A. Kittle Mining & Exploration Co., which leased the 
Round Valley mine in Inyo County, found an ore body by diamond 

rilling. , 
The Tungstar Corp. leased the Black Rock mine in Mono County 

and began development in December 1948. The mill to serve the 
mine was being rehabilitated for operation in 1949. The Tungstar 
Corp. also plans to diamond-drill its Tungstar mine in Inyo County. 
' ihe tungsten occurrences in the Darwin district have been described 
riefly.? 
Colorado.—Production and shipments of tungsten concentrates (60 

percent WO; basis) in Colorado were 198 and 208 short tons, respec- 
_ tively, in 1948 compared with 61 and 68 tons, respectively, in 1947. 

The Climax Molybdenum Co., operating the world’s largest known 
molybdenite deposit at Climax, Lake County, began recovery of the 
very small tungsten content of its ore in May 1948. 

The Firth-Sterling Steel & Carbide Corp. (Wolf Tongue Division), 
Tanner & Smith, and George H. Teal & Associates were the chief 
producers of tungsten concentrates in Boulder County in 1948. The 
Firth-Sterling Steel & Carbide Corp. discontinued mining and milling 
tungsten ore December 24, 1948, and was liquidating its tungsten 
holdings. This company has been active in mining tungsten ore in 
the Boulder County field since 1905. 
Idaho.—A new concentrator to serve the Ima mine in Lemhi 

County was under construction in 1948 by Bradley Mining Co. 
The mill, which replaces one destroyed by fire December 10, 1947, 
was completed and put into operation in January 1949. Development 
was done at the Ima mine during 1948. 
Missouri—The And-Mor Mining Co., Inc., operated the Apex 

mine in Madison County, near Fredericktown, in 1948. 
Nevada.—Nevada, which for three successive years had been the 

premier tungsten-producing State, surrendered the lead to California 
in 1948. Production of concentrates was 1,076 short tons averaging 

4 Butner, D. W., Investigation of Tungsten Occurrences in Darwin District, Inyo County, Calif.: Bureau 
of Mines Rept. of Investigations 4475, 1949, 6 pp.
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70 percent WO; in 1948 compared with 3,550 tons averaging 32 percent 
WO; in 1947. Shipments were also smaller and were 874 tons averag- 
ing 65 percent WO; in 1948 compared with 3,576 tons averaging 34 
percent WO; in 1947. 

The Nevada-Massachusetts Co., the largest producer of tungsten 
concentrates in the United States in 1947, dropped to second place 

— In 1948; its output was 19 percent smaller than in 1947. The mill 
and the Stank, Humboldt, and Sutton No. 2 mines were operated 
steadily. Work was discontinued at the O’Byrne mine after March 1. 
Very little underground development was done in 1948. Open-pit 
mining continued to yield satisfactory tonnages in 1948. 

The second-largest producer of tungsten concentrates in Nevada 
in 1948 was Nevada Scheelite, Inc., operating a mine of the same 
name in Mineral County; output was four times that in 1947. 

The chief smaller producers of concentrates in 1948 were the 
Atolia Mining Co., operating the Lincoln mine in Lincoln County; 

| Minerva Scheelite Mining Co., operating the Scheelite Chief mine in 
White Pine County; Tungsten Minerals, Inc., operating the Tung- 
stonia mine also in White Pine County; United States Vanadium 
Corp., operating the Riley mine in Humboldt County; and the Cherry 
Creek Mining Co., operating the Cherry Creek mine in White Pine 
County. The Lincoln mine was closed in July 1948, and operations 
at the Riley mine were discontinued for an indefinite period in early 
1948. The Scheelite Chief mine, formerly worked by Tungsten Metals 
Corp., was rehabilitated, and a mill of 25-ton daily capacity was built 
to serve it. Much development was done at the Tungstonia mine in | 
1948. 

North Carolina.—Despite a 63-percent gain in production of tung- 
sten concentrates, North Carolina dropped from second to third 

| place as a tungsten-producing State in 1948. Output was 969 short 
tons averaging 58.3 percent WO; in 1948 compared with 585 tons 
averaging 59.2 percent WO; in 1947. Shipments were also much larger 
and totaled 990 tons averaging 58.5 percent WO, in 1948 compared 
with 542 tons averaging 59.6 percent WO; in 1947. 

The Tungsten Mining Corp., operating the Hamme mine in Vance 
County, continued to be the only producer of tungsten concentrates 
in North Carolina. The major development program, which was 
inaugurated by the company in June 1947, was continued in 1948; 
as a result, 17,382 feet of diamond drilling and 7,526 feet of under- 
eround development were done; a 215-foot shaft was sunk to open 
the Sneed No. 2 ore body, and from this shaft a 500-foot drift was 
driven to open the Sneed No. 1 ore body. The sinking of a central 
shaft was begun to facilitate mining operations and to free shaft ore 
pillars. Winzes were sunk to the 400- and 500-foot levels, respectively, 
of veins No. 2 and No. 3. To increase milling capacity, a rod mill for 
regrinding was added, and for upgrading concentrates a six-pole 
magnetic separator was installed. 

The Seminole Rock & Sand Co. did no development at its property 
in Vance County in 1948. However, it shipped a small quantity of 
concentrate which was produced in 1944.
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The tungsten deposits in Vance County have been described.’ 
Utah.—Small quantities of tungsten concentrates were produced in 

Tooele County, Utah, in 1948 by the Star Dust Mines, Inc., operating 
the Star Dust mine; C. H. Wilson, operating the Yellow Hammer 
mine; and Fred Cook (property not reported). 

CONSUMPTION 

Consumption of tungsten concentrates (60 percent WO; basis) in 
the United States was about 9,300 short tons in 1948 compared with 
8,200 tons in 1947. Of the total consumed in 1948, about 4,100 tons 
(44 percent of the total) were converted to ferrotungsten, the form in 
which most of the tungsten is introduced into steel. However, high- 
purity tungsten concentrates are charged directly to the steel bath; 
and 1,850 tons (20 percent) were so used in 1948. ‘Tungsten-metal 
powder and other tungsten products, chiefly the former, utilized about 
3,350 tons or 36 percent of the total concentrates consumed in 1948. , 

| a PRICES 

Prices on tungsten concentrates were, in general, downward in 1948. 
According to the Engineering and Mining Journal, quotations on im- 
ported concentrates had declined from $30 a short-ton unit of WOs, 
duty paid, on January 1 to $23.50-$24 a unit on September 9; there- 
after prices firmed somewhat and at the year end had advanced to 
$24.25-$24.75 a unit. Domestic scheelite of good known analysis, in 
carlots, delivered, was quoted at $30 a short-ton unit of WO; from 
January 1 to June 16, at $28 a unit from June 17 to November 3, and 
at $28.50 a unit from November 4 to December 31. The use of high- 
purity scheelite for direct smelting has placed a premium on this type 
of concentrate. As reported to the Bureau of Mines, the average price | 
for domestic concentrates shipped to consumers was $26.27 ashort-ton _ 
unit of WO; in 1948. | | 

FOREIGN TRADE * 

Domestic production is inadequate for requirements, and the United 
States imports both tungsten concentrates and products, chiefly the 
former. General imports (receipts) of ores and concentrates into the 
United States totaled 9,763,761 pounds (tungsten content), equivalent 
to 10,259 short tons of 60 percent WO; in 1948, an 8-percent gain over 
1947. This quantity represents the ores and concentrates received in 
the United States, irrespective of final disposition. Although ores and 
concentrates were received from 17 foreign countries in 1948, 4—China 
(50 percent), Korea (18 percent), Brazil (9 percent), and Bolivia (5 
percent) —supplied 82 percent of the total. 

3 McIntosh, F. K., Investigation of the Hamme Tungsten District, Vance County, N. C., and Mecklen- 
burg County, Va.: Bureau of Mines Rept. of Investigations 4380, 1948, 6 pp. 

4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce.
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Tungsten ores and concentrates imported into the United States, 1947-48, by 
| | | countries 

[U. S. Department of Commerce] . 
en rr en eee eee eer eee ee erence eee a Se SSS se 

General imports ! Imports for consumption 2 

Country Gross weight Tungsten Gross weight| Tungsten Val 
conten content alue 

| (pounds) { (pounds) {| (0248) | (pounds) 

1947 | 
Argentina_......---------------- 624, 902 343, 952 605, 104 306, 098 $248, 209 
Australia...-..--------.-----__- 61,801 31, 521 415, 524 229° 994 124) 114 
Belgian Congo.....----.------__- 983, 357 550, 328 956,099 534, 343 516, 543 
Bolivia..........----------------| 2,857,025 | 1,098,463 | —-2, 040, 934 829, 062 688, 069 
Brazil_...------.----------------] 2,163,454 | 1995/435 | 1,584, 420 905, 704 840, 863 
British East Africa-_------.----- 50, 347 26, 686 38, 052 19, 907 16, 575 
Canada__...-...-.-------------_- 717, 920 175, 679 296, 157 150,914 126, 901 
Chile.__...-..-..------.------._. 106, 200 58,613 116, 726 63, 387 61, 590 
China_-2 2222222222222] 4,287,984 | 2, 3137657 | 3,019,317 | 1, 650, 354 2, 563, 507 
Cuba_____-_-.------------- =e eee 100 28 DA 
Indonesia_.....---------.-_---..- 141, 934 80, 502 198, 057 110, 018 109, 702 : 
Korea...------------------------ 1, 921, 375 953,711 |--.-------.---]------.-.-_-_-|--.-2--------- 
Malaya, Federation of...-----.--|--------------|------.-.._--- 8, 649 4,850 4, 590 
Mexico...___.....----_.......... 326, 994 151, 926 92 510 48,700 45, 240 
New Zealand_..-------.-----_.-. 11, 200 6, 297 11, 200 6, 297 4) 565 
Peru.___...-..--------.---_--._- 35, 274 19, 024 199) 117 78, 610 70, 976 
Portugal__._-----------.---...- 322,736 154, 523 222’ 018 107, 084 104, 130 
Southern Rhodesia_..-.-.-------|-.--.-.-...._-|__----.-_..._- 383, 572 203, 254 193,410 
Spain___..._---.-------- ee 2, 301, 519 1, 031, 076 226, 638 114, 472 101, 987 
Thailand..-.---...---------.---.| 1, 633, 692 778, 092 947, 460 533, 827 480, 517 , 
Union of South Africa____._____- 14, 800 7, 630 203, 052 109, 869 102, 915 
United Kingdom......_-...--...|_-----....._.-|_------- 39, 034 18, 233 17, 400 

Total........--...-.-.-.---| 18,562,464 | 9,002,115 | 11,603,740] 6, 018, 005 6, 421, 827 

1948 
Argentina_.....---.-.---.-_-___- 16, 174 8, 261 16, 174 8, 261 12, 058 
Australia_--.------.-...-....... 164, 051 87, 974 6, 782 3) 629 3, 435 
Belgian Congo.....--.--..-.-...- 199, 810 110, 758 209; 922 116, 417 122) 937 
Bolivia......-..-.-----------.-.-| 1, 499, 527 506,268 | 1, 184, 8318 507, 490 489, 172 
Brazil._.--..---.--------.--..-.-] 1,546, 394 864,736 | 1,517,649? 847, B57 912’ 793 
British East Africa-__._..__.__- 20, 539 F 11, 337 20, 539 11) 337 14, 894 
Canada__...-..-----.--.....-.... 583,195 337, 878 631, 030 363, 391 432’ 182 
Chile.....-.-------------.-_-.-_.|-------- |e 76, 796 40, 641 39, 041 
China___-_--_--_._1_1___1__.7__]" 9, 186, 480 |” "4,893,326 | 6, 964,372 | _—-3, 699, 850 3, 827, 676 
French Indochina. --.__-.-.-_-.- » 803, 360 178,401 |--------------|--------------|-------------- 
Japan....-----------..-.-.-...| EF55, 115 F36, 370 135, 662 71, 095 68, 311 
Korea_.---------.---------------| 8, 98,789 | 1,793,975 | —«‘1, 813,71 980,765 947, 062 

Mexico_..-----.-.-.-...-....... 314, 370 151, 492 289, 429 153, 432 166, 600 
Perul...__--._..--..-.-.......... 533, 251 157, 497 779, 597 157,768 145, 540 
Portugal.....___..-............ 24, 125 10, 207 25, 873 12) 240 8,807 
Southern Rhodesia_._......._-.- 77, 840 31, 136 25, 406 12/728 12,795 
Spain.....-..--....-....... 503, 416 261,791 580, 466 181,617 207,617 
Thailand....-----..-.-.......... 809, 333 393” 054 693,748 379, 883 366, 481 

Total_.....----------------| 19,935,769 | 9,763,761 | 14,972,040 | 7, 548,101 7,777, 261 

1 Comprises ores and concentrates received in the United States; part went into consumption during 
year, and remainder entered bonded warehouses. 

2 Comprises ores and concentrates withdrawn from bonded warehouses during year (irrespective of time 
of importation) and receipts during year for consumption. 

Imports of ores and concentrates for consumption in the United 
States were 7,548,101 pounds (tungsten content), equivalent to 
7,931 short tons of 60 percent WO; in 1948, a gain of 25 percent over 
1947. Imports for consumption represent ores and concentrates on 
which the duty has been paid and which have thereby entered into 
the domestic commerce of the United States and concentrates which 
enter duty free for the United States Government. China (49 per- 
cent), Korea (13 percent), Brazil (11 percent), and Bolivia (7 percent) 
supplied 80 percent of the total. Of the total imports, 1,705,831 
pounds (tungsten content), equivalent to 1,792 short tons of 60
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percent WOs;, from China were duty-free for the United States , 

Government. 
In 1948, 972 short tons (60 percent WQs) of ores and concentrates 

were withdrawn from warehouses for smelting, refining, and export 

(954 tons in 1947), and 391 tons (gross weight) were reexported (933 

tons in 1947). Ores and concentrates withdrawn for smelting, 

refining, and export and for reexport are free of duty. 
Effective May 22, 1948, the rate of duty on tungsten ores and 

concentrates was reduced to 38 cents a pound on the metallic tungsten 

contained therein. This is equivalent to $6.03 a short-ton unit.’ 

The former rate was 50 cents a pound or $7.93 a short-ton unit. 

Exports of tungsten ores and concentrates from the United States 

were 415 short tons (gross weight) in 1948 compared with 155 tons in 

1947. Of the 1948 exports, 180 tons went to the United Kingdom, 

108 tons to Germany, 54 tons to Sweden, 35 tons to India, 20 tons to 

Italy, 18 tons to France, and 19 pounds to Canada. 
Imports of tungsten metal were 224 pounds in 1948 (10,890 pounds in 

1947). No tungstic acid was imported in 1948 (4 pounds in 1947). 

There were no imports of ferrotungsten, tungsten carbide, or combina- 

tions containing tungsten or tungsten carbide in 1947 or 1948. 

Exports of tungsten metal, stellite, wire, shapes, and alloys other | 

than ferrotungsten were 181,956 pounds in 1948 (243,741 pounds in 

1947). Exports of ferrotungsten were 1,255,435 pounds (gross weight) 

in 1948 (81,983 pounds in 1947). | 

WORLD REVIEW 

Argentina.— Argentina formerly ranked as the second-largest pro- 

ducer of tungsten in South America; but in 1944 it was displaced by | 

Brazil, and in 1946 it was displaced by Peru as the third-largest 

producer. Output in Argentina comes from the Provinces of Cata- 

marca, Cérdoba, Mendoza, San Juan, and San Luis. Production of 

tungsten (60 percent WO; basis) in Argentina advanced uninterrupt- 

edly from 392 metric tons in 1934 to reach a peak of 2,390 tons in 

1943. During the three following years output declined progressively 

and had dropped to 457 tons in 1946. Except for a small tonnage 

mined in the course of maintenance work, production was virtually 

suspended in 1947 and 1948. The marked decline in tungsten opera- 

tions was attributed to termination of war contracts, increase in 

cost of production, lack of a home market, and uncertainty of getting 

working permits promptly.6 To promote tungsten production in 

Argentina, it has been proposed that a law be introduced that would 

cover such points as setting a reasonable price for the producer under 

different circumstances, permitting the state to collect a stock of 

tungsten minerals for emergency, and controlling employer-employee 

relationships. | 

5 A unit, as applied to tungsten ores, is 1 percent of a ton of contained tungsten trioxide (WO3). Thus, a 

short-ton unit is 20 pounds of W Os or 15.86 pounds of tungsten (W}. 

6 Chemical Engineering, vol. 55, No. 9, September 1948, p. 312. 

, 883326—50——80
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World production of tungsten ores, by countries, in metric tons of concentrates 
containing 60 percent WO3;, 1941-48 ! 

[Compiled by B. B. Mitchell] 
a
 

Country ! 1941 1942 1943 1944 1945 1946 1947 1948 

North America: 
Canada__._..._._____._. 32 244 618 214 [222 fee. 375 727 Cuba (exports) .........---.--.._|_.__.__- 7 (a 9 |---| eee [eee le Mexico____.._.__..__..__.._.__.. 191 193 516 336 134 95 97 168 United States (shipments)_______ 5,957 | 8,467 | 10,836 | 9,329] 5,020 4,711 | 2,807 3, 633 

. Total North America_.__._.__. 6,180 | 8,911 | 11,977 | 9,879 5, 163 4,806 | 3,279 4, 528 

South America: _ 7 
Argentina.__.-_---.- 1, 720 2,115 2, 390 2, 043 1, 067 457 33 33 Bolivia (exports)._.._........___. 4, 353 5,606 | 6,902} 7,985 | 3,851 2, 120 2, 635 2, 485 Brazil (exports)_._.__......_.__. 35 9 1, 264 2, 221 2,192 | 1,623 1, 329 1, 144 Chile__.-0---2 1 3 3 {--------| © Cn ne Peru...-..----- 337 510 722 635 523 510 579 227 

Total South America_.._..___- 6,446 | 8,240 | 11, 281 | 12,837 7, 633 4,710 4, 576 3, 889 

. Europe: f _ 
France...._-____.____....... __- 120 95 126 84 185 286 391 (2) Italy_..----- ee 1 5 2 2 6 (2) (2) (2) Norway._._._......_.... 8 7 jee _- 4 5 |--------j--------] (2) Portugal... .___---2.__.._....--| 5,834 | 5,220 7,477 | 4,088 |___.___- 630 | 3,149 2, 930 Spain_..22 2 415 | 1,462 | 3,902] 2,393 283 431 461 888 Sweden___..-____.._..... 228 267 290 335 413 490 322 (2) United Kingdom______.__. 22... 127 198 237 350 120 108 68 (2) 

Total Europe._.____.__.._.___- 6, 733 7,254 | 12,034 7, 256 1,012 (2) (?) (2) 

Asia: 
7 Burma..__.----2- 22 8, 300 1,346 | 1,346 1,346 |_-----__]---._-..] 1,045 (2) China._.__.- 2 0 13, 538 | 12,962 | 9,734 | 3,502 2, 929 2, 691 6, 900 12, 200 India__._._2--- 77 87 85 33 22 3 (2) (2) Indochina, French..........____- 333 213 107 83 8 j--------| @) jell Indonesia .-.-..--.--..----------| @) feet (2) (2) (2) (2) Japan... 4601 4817 £ 733 4575 4193 459 19 9 Korea: h 

7 @) orth-.2 2 975 2 South. 2727777277777777777777]} 4,680 | 6,062 | 6,982] 8,402] 1,513] 1,180 {1,297 | $300 
. Malaya, Federation of.__.______. 5 56 61] 146 217 29 10 50 87 Thailand__-_.......0 961 1, 653 1, 738 1, 135 461 201 486 495 

Total Asia__........... 28, 516 | 23,201 | 20,821 | 15, 293 5,155 | 4,144 (2) (2) 
Africa: ee es ee es ees eee ee Belgian Congo______.........___ 123 315 467 433 513 397 670 236 Egypt_.....---____.... 43 17 42 16 |---|}. 15 Morocco, French______..........|...__...  ) nn ee 3 |_--.----|_-------}_- 2 | Nigeria___.......___._.........__|___.__.. 100 75 30 6 5 4 4 Southern Rhodesia_..........___. 264 504 806 757 287 53 26 80 South-West Africa... 116 122 174 118 : 2 10 12 Tanganyika (exports)__.________ 1 2 3 |------.-]-----~--}-------fe------| 8) Uganda ._.__.___---2. 1 flee 7 33 95 92 102 139 126 Union of South Africa, 142 400 430 660 452 144 91 151 

Total Africa_..... 689 1,467 | 2,030 2,112 1, 354 701 940 624 
Oceania: 

—_ Australia: 
New South Wales._.._______ 95 52 75 53 53 42 45 (2) Northern Territory____._____ 333 159 193 102 140 74 103 72 Queensland__.___._..______. 137 217 177 229 155 75 82 96 Tasmania.._......._.._____- 577 475 463 300 800 850 902 1, 031 New Zealand____._.._..__._.___- 79 73 121 159 37 30 24 28 

Total Oceania_._...___._______ 1, 221 976 1, 029 843 1, 185 1,071 1, 156 (2) 

Grand total (estimate) 1______. 49,800 | 50,000 | 59, 200° 48, 200 | 21, 800 | 17,300 | 25,000 | 32,000 
—_-——_— eee 

1 In addition to countries listed, tungsten ore is produced in U. 8. §. R., but data on production are not available; no estimate included in total. 
? Data not available; estimates by author of chapter included in total. 
3 Less than 1 ton. 
‘ Preliminary data for the fiscal year ended Mar. 31 of year following that stated. 
5 January to September, inclusive.
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Australia.—During the year ended October 31, 1948, the King 
Island Scheelite, N. L., milled 142,641 long tons of scheelite ore averag- 
ing 0.6 percent WOs;, which yielded 591 tons of concentrate. In the 
corresponding year 1947 it milled 128,628 tons of ore averaging 0.652 
percent WO;, which yielded 613 tons of concentrate averaging 64.7 
percent WO;. The mine, which is on King Island in Bass Strait, is 
worked by the open-pit method and is served by a treatment plant : 
(capacity 20,000 tons of ore monthly) comprising gravity units for 

. recovery of the coarse mineral and a flotation section for recovery of 
slimed material. —_ 

Bolivia.—Bolivia continued to be the largest tungsten producer in 
South America. Most of the deposits are in the Departments of 
La Paz, Oruro, Potosi, and Cochabamba. Output (as indicated by 
exports) was 2,485 metric tons (60 percent WO; basis) in 1948 com- 
pared with 2,635 tons in 1947. 

, Brazil. Brazil continued to be the second-largest producer of 
tungsten in South America. The principal deposits are in the States 
of Paraiba and Rio Grande do Norte. Continuing a downward trend 
that has persisted for four successive years, exports of tungsten con- 
centrates (65 percent WO;) were 1,056 metric tons in 1948 compared 
with 1,226 tons in 1947. : 

Burma.—Before World War II Burma ranked second to China as a 
tungsten-producing country. The chief producing mines have been 
the Mawchi in the southern part of Karenni State, and the Hermingyi, 
in the Tavoy District. Mining of tungsten was resumed in the T'avoy 
and other districts of Lower Burma in 1947. 

Production of tungsten concentrates in Burma in 1947, by districts, in long tons 

Amherst... .--.-- 2-2 nnn nn nn nn nn nnn nn nn nee | oo eee eee ee 2 
Mergui___.__...-.-.-_-...-_---_---------------- +--+ eee 154 73 
Tavoy..------------- e-news 180 925 
That6n_.___.___.--_-_--.---- ee e-eee---- ---  een | oe eeeee-e- (63 . 

Yaméthin..____..--.. ss sene see ee wenn ene nn nent eens veeeeeneeneeeees 15 47 

ee 349 1, 220 | 

a" 

Mining and milling operations were resumed at the Mawchi mine 
in March 1948. However, because of the political unrest in Karenni, 
the Government of Burma placed an embargo on supplies of explosives 
for the Mawchi mine, and as a consequence full-scale production was 
not attained in 1948; only 836 long tons of mixed tin-wolfram con- 
centrates were produced. On reoccupation of the property, which was 
captured by the Japanese during World War II, 589 tons of mixed tin- 
wolfram concentrates were recovered and shipped to Great Britain. 

Canada.—Production of tungsten concentrate (WO; content) in 
Canada was 962,000 pounds in 1948 compared with 496,023 pounds in 
1947. Output in both years was from British Columbia, presumably 
from the Emerald mine. | 

Chile.—Chile ranks last among the five South American countries 
that produce tungsten. The deposits are in the northern part of
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central Chile and near Santiago. The deposits in the northern part of 
the country have been described.’ 

China.—In 1948, as in 1947, China was the premier producer of 
tungsten. Exports of tungsten from China increased phenomenally | 
in 1948 and were the largest since 1942; they were about 11,300 metric 
tons in 1948 compared with 6,109 tons in 1947; the average WO; con- 
tent was about 65 percent. 
France.—The entire production of tungsten concentrate in France 

is from the Montmins. mine in the Department of Allier.2 Outputs 
were 227 metric tons averaging 75.54 percent WO; in 1946 and 350 
tons (WO; content not stated) in 1947. | 

Korea.—Production of tungsten concentrates (60 percent WO; 
basis) in South Korea was 1,300 metric tons in 1948 compared with 
1,227 tons in 1947. a 

Peru.—Production of tungsten concentrates in Peru declined 
markedly in 1948 and was the smallest since 1939; nevertheless, it has 
displaced Argentina as the third-largest tungsten producer in South 
America. Output (60 percent WO; basis) was 227 metric tons in 
1948 compared with 579 tons in 1947. The principal deposits are in 
the Departments of La Libertad and Ancash; there are other deposits 
in the Departments of Puno and Huancavelica. 

Portugal.—Portugal is the largest producer of tungsten in Europe, 
and the Panasqueira, Ribeira, and Borralha mines are the chief pro- 
ducers. Asa result of greatly increased demand and competitive buy- 
ing by the Allies and Germany during World War II, production 
reached a peak of 7,477 metric tons (60 percent WO; basis) in 1943. 
However, on the eve of the invasion (June 6, 1944) of France by the 
Allies, Portugal prohibited the exportation, circulation, and transit of 
tungsten and also suspended the operation of existing mines and the 
development of new ones. As a consequence, the smaller mines were 
closed completely, whereas the larger mines went on a maintenance 
basis. In late 1945 the prohibition on mining of tungsten was lifted; 
likewise, the restrictions on sales were removed, but half of the exports 
were required to be supplied from the Government’s stock. As a 
result of this requirement and of greatly lessened demand following the 
end of hostilities, output in Portugal was at a low rate in 1946. Great- 
ly accelerated world demand and much higher prices in 1947 were 
accompanied by increased operating schedules; as a result, Portugal 
regained its position as the leading tungsten-producing country in 
Kurope. Output (60 percent WO; basis) increased from 630 metric 
tons in 1946 to 3,149 tons in 1947 but declined to 2,930 tons in 1948. 

The three largest producing tungsten mines in Portugal have been 
described ® as follows: 

Panasqueira Mine.—The British Beralt Tin and Wolfram Limited operates 
this mine located about 800 meters above sea level 28 kilometers west of Fundao 
which is 308 kilometers by road northeast of Lisbon on the flank of the Serra da 
Estrela. At present, it is producing about 170 tons per month of concentrate con- 
taining 73 percent WO; and 10 tons of cassiterite concentrate containing 70 per- 
cent tin. The Panasqueira mine is believed to be the largest individual producer 
of wolframite in operation today anywhere in the world. The ore deposits con- 

’ McAllister, J. F., and Ruiz F., Carlos, Geology of Tungsten Deposits in North-Central Chile: Geol. 
Survey Bull. 960-C, 1948, pp. 89-106. 

§ Mining and Metallurgy, vol. 29, No. 501, September 1948, p. 499. 
° Kelsey, E. T., Portuguese Tin and Tungsten Industries: Am. Embassy, Lisbon, Portugal, Rept. 7, 

Feb. 18, 1949, 12 pp.
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sist of numerous irregular veins which represent the filling of a system of flat dip- 
ping fracture planes in slates with interbedded quartzite and are situated near a 
granite contact. Largely hydrothermal in origin, the veins are up to 50 centi- 
meters thick and contain wolframite or cassiterite or mixtures of the two along 
with arsenopyrite, pyrite, chalcopyrite, apatite, and various carbonates, in a 
quartz gangue. Ore currently being mined analyzes approximately 0.63 percent 

| WO; and 0.05 percent Sn. Mining through adits is done by long wall stopping 
with pack walls of waste or shock packs. Hand sorting in the stopes eliminates 
half the volume. The balance goes to a mill where sulphides are floated off, after 
grinding, and wolframite ultimately recovered by magnetic separation after pass- 
ing through jigs for preliminary gravity separation. Mechanical equipment is 
electrically operated with power supplied by the Serra da Estrela company and in 
addition to well equipped shops includes air compressors delivering 6,000 cubic 
feet of free air per minute. Besides drills, small air hoists and pumps only are 
used. Mules are used for tramming in the main haulageway. Concentrates are — 
trucked to rail at Fundao, thence sent by train 250 kilometers to Lisbon or, occa- 
sionally, trucked direct to Lisbon whence shipment is made by sea to the United 
Kingdom. Employees at present total 2,500. Approximately 500 tons of mixed 
pyrites are also recovered every month. These are sold in Portugal and their 
arsenic content recovered. 

Ribeira Mine.—The American owned Ribeira mine, now under option to the 
Empresa Tecnica e Administracoes of Lisbon, controlled by Mr. John C. Allan, 
Director of Panasqueira mine, is situated about 25 kilometers southeast of Bra- 
ganca near the Spanish frontier. The deposit, located four miles east of a granite 
contact, consists of eight quartz veins, 30 to 80 centimeters in width, containing 
wolfram and scheelite with some chalcopyrite and arsenopyrite in slates and 
quartzite. Mining is done through adits over a vertical range of 150 meters and 
200 meters on strike. Ore now being mined averages 1 percent Sn and 0.2 percent 
WO;:. Mining is by open stope.and milling at present is a rudimentary mixture 
of hand dressing and gravity concentration followed by magnetic separation. A 
new mill now under construction is expected to more than double present monthly 
production which averages seven tons of cassiterite concentrate containing 70 
percent Sn and two tons of wolfram minerals concentrate containing 65 percent 
WO;. Although this property has been intermittently mined for 60 years or 
more, development work has not been sufficient to make an accurate forecast off 
reserves but in the manager’s opinion they should be substantial. At present, 
200 men are employed, including those constructing the new mill. 

Minas da Borralha.—The French owned Minas de Borralha 8. A., operates 
the Minas de Borralha near Venda Nova in the Braga District almost equi- 
distant between Braga and Chaves and some 15 miles south of the Spanish frontier. 
Present monthly production is given as 40 tons of concentrate containing 65 
percent WO3. When development work and mill enlargement now under way 
is completed late in 1949, monthly production should average 100 tons of concen- | 
trate. The wolframite with a little scheelite occurs in quartz veins in schists 
or granite near a granite-schist contact. An analysis of the ore is not available 
but some chalcopyrite, pyrite and arsenopyrite occur. No cassiterite is present. 
Mining is by open stope reached through adits. Mechanical equipment includes 

. an air compressor. Concentration is by magnetic separation. Ore is shipped 
by truck to Oporto, thence by boat principally to France. Some 400 workmen 
are employed underground and on the surface. 

South-West Africa—The O’Okiep Copper Co. continued develop- 
ment and stope preparation of the ore body in its wolframite mine in 
Namaqualand. A mill to serve the mine was completed and put into 
operation in October 1948, and the company anticipates that by the 
summer of 1949 it will be working on a basis of 125 tons of milling ore 
per day. oo 

United Kingdom.—The production of tungsten in Great Britain is 
a byproduct of tin mining in Cornwall. The comparatively small 
domestic output, however, is insufficient for requirements, and the 
country imports ores and concentrates from many sources. Portugal, 
Burma, Bolivia, and China, in the order listed, were the chief sources 
of supply for Great Britain in 1948.
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GENERAL SUMMARY 

PERATION of the first nuclear reactor outside of the American- 
British-Canadian sphere was announced in France toward the 
close of 1948. This indication of worldwide atomic developments 

was noted apprehensively, as it was not paralleled by any perceptible 
| progress in international control of atomic energy. 

In the United States a domestic-ore purchase program was launched, 
a major overhaul of the Hanford reactors was completed, three atomic 
weapons were tested (at Eniwetok), and nearly 3,000 orders for iso- 
topes were shipped. Expenditures by the Atomic Energy Commission 

the fiscal year ended June 30, 1949, were $631,000,000 (338 million 
for plant and equipment and 293 million for operations), bringing 

| total United States expenditures on atomic energy to $3,474,000,000. 

The number of scientists and engineers in Atomic Energy projects 
was 7,000 to 8,000 in July 1945; 3,500 to 4,000 in July 1946; 4,000 to 
4,500 in July 1947; and 7,000 to 7,500 in July 1948. By the end of 
1948 the AEC had a larger technical staff than the Manhattan Dis- 
trict (its predecessor) ever had, although the new team contained 
fewer prominent men and was composed largely of younger scientists 
and engineers. 

The first uranium—233 ever produced, a few hundred milligrams : 
prepared in a Hanford reactor, was announced by Dr. Glenn T. 
Seaborg March 5, 1948. The following month the Atomic Energy 
Commission declared that it considered U-233, which is derived by 
transmutation of common thorium, to be a fissionable material. 
However, the AEC added that it was interested in monazite and 
thorium only for experimental purposes, according to an October 14 
statement, quoted in full in the Monazite section of the Minor 

Nonmetals chapter of this volume. 
An interpretation of the Atomic Energy Act of 19461 was pub- 

lished by two lawyers who participated in its drafting. The Atomic 
Energy Commission, from its inception January 1, 1947, through 
1948, comprised David E. Lilienthal (chairman), Robert F. Bacher, 

1 Newman, James R., and Miller, Byron S., The Control of Atomic Energy: McGraw-Hill Book Co. 
Inc., New York, 1948, 434 pp. 

1262
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Sumner T. Pike, Lewis L. Strauss, and William W. Waymack (except 
that Waymack resigned effective December 21, 1948). The first | 
terms of office of these five members were to expire August 1, 1948, 
and the second terms were to be 1 to 5 years so as to stagger future 
5-year terms, according to the Atomic Energy Act. However, the 
Congress amended the act on June 19, 1948, and merely extended 
the original terms to June 30, 1950. President Truman reluctantly : 
signed the bill July 3 and stated it was “‘not in the best public interest, 
since it invests the atomic energy program with an aura of uncer- 
tainty * * *” : 

MINE AND MILL PRODUCTION : 

The uranium exploration program of the Geological Survey by 1948 
included diamond drilling at a rate of 200,000 feet a year. The drilling 
is concentrated in public lands that the United States Department of 
the Interior withdraws from entry at the request of the Atomic 
Energy Commission. Such areas withdrawn in 1948 totaled approxi- 
mately 155 square miles and comprised portions of Mesa, Montrose, 
and San Miguel Counties, Colo., and of Grand County, Utah. This 
is part of the Colorado Plateau region, a long-established source of 
carnotite (a radium-bearing potassium-uranium vanadate). Of the 
lands withdrawn, those found to contain no uranium will again be 
open for entry, and those showing uranium will become available for 
development and mining by private operators under special arrange- 
ment with the Government. 

According to an Atomic Energy Commission statement December 
17, 1948, the Colorado Plateau is the only region in the United States 
where uranium is now mined, and the output is very small compared 
to total United States requirements and to supplies available from 
foreign sources. A vein of pitchblende was discovered by Consolidated 
Caribou Silver Mines, Inc., in its Caribou mine, Grand Island district, 
Boulder County, Colo. 

The United States Vanadium Corp. roscoelite mill at Rifle, Garfield 
County, Colo., and the Vanadium Corp. of America carnotite mill at 
Naturita, Montrose County, Colo., yield uranium precipitates. Con- 
tracts for Atomic Energy Commission procurement of these precip- 
itates were extended in 1948. Furthermore, the AEC initiated plans 
to put three idle vanadium mills back to work, with production of 
uranium as their primary purpose. ‘Toward this end, it purchased 
the plant at Monticello, Utah, in June 1948, from the War Assets 
Administration. The ore-purchasing agent is the American Smelting 
& Refining Co. By the end of the year negotiations were nearly 
complete for rehabilitation and operation of the plants at Durango 
and Uravan, Colo., by private companies. All five mills were ex- 
pected to be operating before the end of 1949. The Vanadium Corp. 
of America may build a plant in the White Canon district, San Juan 
County, Utah, to process copper-uranium ores of Arizona and Utah. 

Monazite was separated in a mill at McCall, Idaho, from black 
sands recovered as a byproduct of gold placering. The operator— | 
Rare Earths, Inc.—reportedly shipped 40 tons of monazite in 1948. 
Monazite is expected to be a byproduct of titanium-zirconium opera- 
tions from Florida dune and beach sands.
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Los |Alamos 

FIGURE 1.—F low sheet of production of fissionable materials. (The division between domesticand imported 
ores is schematic and not based on actual data.) 

REFINERY AND REACTOR PRODUCTION 

Uranium.—During 1948 a new plant for producing uranium dioxide 
(brown oxide) was completed, and construction of a uranium-metal 
refinery estimated to cost $2,500,000 was begun. The operating costs 
per unit of uranium product have been reduced substantially, as 
shown by the following Atomic Energy Commission index numbers: 

Year Dioxide Tetrafluoride Hexafiuoride Metal 

1946... eee 100 100 100 100 
1947_..._...----------------- +++ 83 91 97 79 
1948... eee eee 79 84 87 75 

Uranium hexafluoride is treated at Oak Ridge, Tenn., by a gaseous | 
diffusion process to separate fissionable uranium (U-235) from com- 
mon inert uranium (U-238). The Oak Ridge plant is operated by 
the Carbide & Carbon Chemical Corp., subsidiary of Union Carbide 
& Carbon Corp. At Hanford, Wash., the General Electric Co. oper- 
ates uranium-eraphite reactors (piles), in which a small portion of the
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common uranium is transmuted into fissionable plutonium. Both 
companies are contractors for the Atomic Energy Commission. A 
major overhaul of the Hanford reactors was undertaken in late 1947 
and the first half of 1948. By the end of 1948 the production rate of 
the original reactors was greater than any achieved in wartime, ac- 
cording to the Atomic Energy Commission. Furthermore, new re- 
actors were under construction in 1948. 

Isotopes.—Shipments of isotopes from Oak Ridge, Tenn., exceeded 
5,000 by the end of 1948. Data on the weight and radioactivity of , 
such shipments are seldom published. A typical shipment of car- | 

| bon-14, for example, is 1 millicurie.? 

Isotopes shipped by the U. S. Atomic Energy Commission, by kinds, 1946-48, 
in number of shipments 
a a SS ea SSS Sa SS SSS SG SS SS SSSR 

1946 1 1947 1948 

Kind of isotope 

Sseor, «| Firsthait | Second | pirst nair | Second 

Todine-131___------------_2 eee 68 | 208 287 454 524 
Phosphorus-32_-..........--_-----------_- 48 212 325 422 479 
Carbon-14______--.------.----------------- 47 41 67 67 57 
Sodium-24. 207777277 1 31 49 64 55 
Sulfur-35......--._----.--..--.--.---s-- 12 19 20 15 26 

Cobalt-60_-.-__.--.---.-....-.s--ssse sss 4 20 12 10 20 
Tron-55 and -59_____-----.---.-.-----_---_- 5 21 20 14 19 
Caleium-45......___.--.---. sss sone 5 17 25 15 18 
Potassium—42______----.-2---------------- 6 17 14 10 14 
Gold-198 and -i199.__- 222 27227277777727772 17 46 6 17 12 
Strontium-89 and -90.-_-_.---._--.-.-.-_._- 3 4 5 10 8 
Others (49)._...--..----------------- ee 30 63 123 140 174 

Total radioactive_-..--.------------- 246 699 953 1, 238 1, 406 

Deuterium oxide (heavy water). ._-...____}---._._-_.__ 31 60 55 58 
Deuterium (heavy hydrogen) -_...._.__-____|.-_--..-__2_- 22 58 39 30 
Boron-10-___------.------------------------]------------ 2 22 13 10 
Oxygen-18__.__.--.---------------- ef e- eee 14 9 3 
Electromagnetic concentrated_._...-...._.]-.--..-----_]_-_-_---__-__}-- 37 61 

Total stable_.__._--.-__------------|----- eee 55 154 153 162 

| Grand total 1S0tOPES-----------------) 246 | 754 | 1, 107 | 1, 391 | 1, 568 

a 
1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 

Radium and Polonium.—Production of primary refined radium in 
the United States in 1948 was 7 grams, all by International Rare 
Metals Refinery, Inc., Mount Kisco, N. Y. An approximately equal 
quantity was refined by the company from waste and scrap during the 

: year. Vitro Manufacturing Co., Pittsburgh, Pa., shipped 709 milli- 
grams of radium from stocks. International Rare Metals Refinery, 
Inc., shipped several thousand millicuries of polonium and several 
hundred millicuries of radium D in 1948. Its sole distributor is 
Canadian Radium & Uranium Corp., New York, N. Y. 
Thorium.—Thorium compounds are produced from monazite by 

Lindsay Light & Chemical Co., West Chicago, Ill., and Wolff-Alport, 
Brooklyn, N. Y. Thorium metal, 99.5 percent, is produced by 
Westinghouse Electric Corp., Pittsburgh, Pa., and by Metal Hydrides, 
Inc., Beverly, Mass. (subsidiary of Ventures, Ltd.). 

4 1 millicurie is the quantity of a radioactive substance having the same alpha radiation as 1 milligram of 
radium.
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Shipments of primary radium refined in the United States, 1941-43 (average) 
and 1944-48 ! 

| From domestic ores From Canadian ores Total 

_ Year Estimated Estimated Estimated 2172 stimate s1]2 stimate 4142 stimate Milligrams value Milligrams value Milligrams value 

1941-43 (average)__.._--------- 2, 042 $51, 600 |.___.---_-_-|------------ 2, 042 $51, 600 
1944. eee 200 3, 700 21,800 | $403, 300 22, 000 407, 000 
1945... 1.20 ss nee 200 3, 700 31,400 | 580, 900 31, 600 584, 600 
1946........-..---.--- ee 200 3, 700 17,400 | 321, 900 17, 600 325, 600 
1947....--..-.--.-..----------| 16,400} = 308,400 |__| 16) 400 303, 400. 
1948.....-.-...-2-----o-- == 4,219 77, 980 3, 510 63, 200 7,729 141, 180 

i Excludes confidential figures representing certain shipments in October 1943 to May 1944. 

CONSUMPTION AND USES 
7 Weapons.—The center for development of atomic weapons is the 

Los Alamos Scientific Laboratory, Los Alamos, N. Mex., operated for 
the AEC by the University of California. A branch is the Sandia | 
Laboratory, near Albuquerque, N. Mex., which works closely with 
the armed forces. Two small research reactors—one of enriched 
U-235 and the other plutonium—operate at Los Alamos to provide | 
data for weapon development. Three atomic weapons were det- 
onated at the AEC proving ground on Eniwetok Atoll, Marshall 
Islands, in April and May 1948. 

Possible effects of the atomic bombardment of American cities and 
some aspects of atomic defense were discussed.? 

Industrial Power.—Construction of two reactors for the experi- 
mental production of atomic power is expected to be completed in 
1950 or 1951. One in Saratoga County, N. Y., will be operated by 
the General Electric Co. as part of the Knolls Atomic Power Labora- 
tory and the other at the Argonne National Laboratory, Cook County, 
Ill., by the University of Chicago. These forerunners may lead to 
practical reactors that in 5 to 15 years will enter into competition 
with other sources of power, according to an estimate by AEC Com- 
missioner Sumner T. Pike May 1, 1948. The present cost of a reactor 
approximates $50,000,000. The AEC announced December 29, 
1948, that it had contracted for the Westinghouse Electric Corp.., 
Pittsburgh, Pa., to construct an experimental nuclear reactor meeting 
specifications for the propulsion of naval ships. 

A report to the AEC by its General Advisory Committee (J. Robert 
Oppenheimer, chairman)* included the following statements of the 
prospects for useful power from nuclear energy and of the principal 
factors involved: 

In anticipation of a rapidly growing shortage of uranium, great attention has 
been given to “breeding,’”’ a process in which plutonium or uranium 283 is pro- 

3 Lapp, R. E., Atomic Bomb Explosions—Effects on an American City: Bull. Atomic Scientists, vol. 4, 
No. 2, February 1948, pp. 49-54. 

Augur, Tracy B., The Dispersal of Cities as a Defense Measure: Bull. Atomic Scientists, vol. 4, No. 5, 
May 1948, pp. 131-134. 

Augur, Tracy B., The Dispersal of Cities—a Feasible Program: Bull. Atomic Scientists, vol. 4, No. 10, 
October 1948, pp. 312-315. 

Coale, Ansley J., Reducing Industrial Vulnerability; Protection for a Representative Industry (Alumi- 
num): Supplement (mim.) to Problem of Reducing Vulnerability to Atomic Bombs, 1948, 38 pp. 
Hopley, Russell J., Civil Defense for National Security: Report to the Secretary of Defense by the Office 

of Civil Defense Planning, 1948, 301 pp. 
4 Atomic Energy Commission, 4th Semiannual Rept.: 1948, pp. 43-46.
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duced by the power reactor at a rate ereater than its consumption. It is theoret- 
ically possible—but in practice will be very difficult—to build an industrial 
reactor that will cause excess neutrons to be absorbed in a blanket of either 
U 238 or thorium, producing plutonium or U 233 which can serve as new fuel to 
continue the operation indefinitely as long as new natural uranium or thorium is 
supplied. This greatly increases the availability of fuel, for most of the uranium, 
not just the small 235 fraction of it, is consumable, and moreover the larger re- 
sources of thorium can be used. It might even be possible by these means to 
build up fissionable material faster than it is consumed. 

Nevertheless, the engineering difficulties associated with breeding are enormous. 
The conditions which have to be fulfilled to obtain high neutron economy are 
difficult to reconcile with those needed to obtain a high power output for a given 
material investment * * #%, | 

Another very important factor in the possibility of widespread use of atomic 
| power will be the cost of uranium. At the price of uranium compounds before : 

the war, the cost of uranium fuel would compete with coal under almost any 
condition * * *, : 

If unfavorable assumptions are made about the cost of uranium and the tech- 
nical practicability of breeding, the result is that atomic power would not compete 
with coal power in the United States except in regions where the cost of trans- 
portation of the fuel from the mine is the determining factor, or under other special 
conditions where the small bulk and weight of the uranium fuel are particularly 
valuable. On the other hand, if favorable assumptions are made about the cost 
of uranium and the technical practicability of breeding, the ultimate capacity may 
become comparable to and even larger than the present coal industry and will | 
operate at a lower cost, at least as far as fuel expenditure is concerned. At the 
present time, sufficient knowledge does not exist to make a definite choice be- 
tween these two alternative possibilities. It should be pointed out that, in either 
case, the cost of a nuclear-fuel power plant will be substantially greater than that 
of a coal-burning plant of similar capacity * * = *, . 

We do not see how it would be possible under the most favorable circumstances 
to have any considerable portion of the present power supply of the world replaced 
by nuclear fuel before the expiration of 20 years. 

Economic data pertaining to the development of atomic power were 
presented in a University of Chicago report. Some of the basic 
problems were outlined.® 

Radiography.—Almost half of the radioactive isotopes shipped to 
date are used in medical therapy, notably iodine-131 for treating hyper- 
thyroidism (overactivity of the thyroid gland) and phosphorus-32 for 

Isotopes shipped by the U. S. Atomic Energy Commission by uses, 1946-48, in 
number of shipments 

— 

1946 1 1947 1948 Total 

Use . e ° ° 

active | active | Stable | 22stq | Stable | BANS | stable | Grand 

Medical therapy --.-...-.....-_-___- 88 716 |_._--_--} 1,142 |.__.____] 1,946 |___.____] 1,946 
Animal physiology ---_.--_...-_.-__- 78 508 35 777 35 | 1,363 70 1, 433 Physics -__.....--..-.-.---2--------- 17 134 104 | ~ 202 205 353 309 662 Chemistry___-..._-_-.-.....22-2---_- 27 138 57 225 50 390 107 497 
Plant physiology.._......-..-__--__- 16 62 5 116 6 194 11 205 
Industrial research _~_._...-..-_-_-_- 14 51 7 85 16 150 23 173 
Bacteriology..........---....-------- 4 33 1 53 3 90 4 94 

Metallurgy.._......-.---222222- --- 2 10 j--..---- 11 j_._-- Le 23 |--.--.-- 23 Other.__-..._-----.---.--.--2--.--.]--------|-------|---- 33 }____-- 33 |___.___- 33 ; 
Total._...--------..--.........| 246] 1,652 209 | 2,644 315 | 4,542 5241] 5,066 

a 
1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 
2 No stable isotopes shipped in 1946. 

5 Menke, J. R., Nuclear Fission as a Source of Power: Econometrica, vol. 15, No. 4, October 1947, pp. 
314-334. Reprinted by the University of Chicago as Cowles Commission Special Paper 1. 

6 Pike, Sumner T., Metallurgical and Economic Problems of Atomic Power Plants: Metal Prog., vol. 53, No. 6, June 1948, pp. 823-826.
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polycythemia (overproduction of red blood corpuscles). Other 
isotopes are used largely in a wide variety of research projects, de- 
scribed in detail in the AEC Fourth Semiannual Report. The 

diffusion of metals and the chemistry of steelmaking are being inves- 
tigated with “tracer” isotopes at the Carnegie Institute of Technology, 

Pittsburgh, Pa., and at the Stevens Institute of Technology, Hoboken, 

| N.J.”? Studies on cobalt-60, according to the AEC, show considerable 

promise that it may be a cheap and plentiful substitute for radium. 

About half of the radium (primary and secondary) sales in 1948 

were for medical use, and the remainder was divided almost equally 

among luminous compounds, industrial radiography, and research. 

Nonenergy Uses.—Consumption of uranium compounds for pur- 

poses unrelated to atomic energy was restricted in 1948 to less than 2 
short tons for the second successive year. 

Consumption of uranium compounds for nonenergy purposes in the United States, 

1948-48, in pounds of contained U;0, 

[U. 8. Atomic Energy Commission] 
a 

| Industry 1943 1944 1945 1946 1947 1948 

Chemical (including catalytic)..--..------}| 14,000 1 6, 700 1 3, 800 2, 500 2, 400 1, 993 

Ceramic (including glass) .-.-------------- 7, 500 100 150 1, 000 825 385 

Photographic.......---------------------- (1) Q (1) 360 |_-.------- 225 

Electrical........-..---------------------- 250 800 1, 000 300 150 200 | 

Total.......---.--------------------| 11, 750 7,600 4, 950 4, 160 8, 375 2, 803 

qm a a SS DS 
ns 

1 Photographic included with chemical. 

PRICES 

Uranium Ore.—<A scale of commercial prices paid for uranium- 

vanadium ores during most of 1947 and early 1948 was quoted in 

| Minerals Yearbook, 1947, page 1206. To stimulate domestic produc- 
tion of uranium ores, the Atomic Energy Commission in April and 
June 1948 announced guaranteed minimum prices at which it would 

purchase ores. The provisions of the program * are outlined below. 

CARNOTITE AND RoscoELItE IN Cotorapo PiatTeau AREA (CoLorapo, UTAg, 
New Mexico, AND ARIZONA) 

| Buyer.—U. 8. Atomic Energy Commission, P. O. Box 270, Grand Junction, 

Colo. Deliveries will be accepted at depots at Monticello, Utah, beginning 

July 1948 and at Durango, Colo., soon thereafter. The buyer is not obligated 

to, but may, purchase in excess of 5,000 short tons annually from ony one seller. 

Specifications Minimum 0.10 percent uranium oxide (U3;03). Maximum 3 

parts of lime (CaCO;) to 1 part vanadium pentoxide (V,O;); maximum 6 percent 

lime, Must not contain other impurities harmful to buyer’s extraction process. 

Maximum lump size 12 inches. Minimum quantity 10 short tons (dry weight) 

of ore or concentrate. 
Discovery Bonus.—None. 
Payment for Uranium.—The uranium content of carnotite and roscoelite ores 

. and concentrates will be paid for at the rate of 30 cents per pound of contained 

U;0s for ore containing 0.10 percent U;0,, plus 30 cents for each 0.01 percent 

. 7 Harwood, Julius J., Tracers in Metallurgy: Nucleonics, vol. 2, No. 1, January 1948, pp. 57-61. 

8 Atomie Energy Commission Regulations, part 60, Domestic Uranium Program Cire. 1, Ten-Year 

Guaranteed Minimum Price, Apr. 9, 1948; Circ. 2, Bonus for the Discovery and Production of High-Grade 

Domestic Uranium Ore, Apr. 9,1948; Cire. 3, Guaranteed Three-Year Minimum Price for Uranium-Bearing 

Carnotite-Type or Roscoelite-Type Ores of the Colorado Plateau Area, Apr. 9, 1948; Circ. 4, Temporary 

Additional Allowances, Colorado Plateau Area Carnotite-Type and Roscoelite-Type Ores, June 15, 1948. 

Reprinted in AEC 5th Semiannual Rept., 1949, pp. 160-165.
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above 0.10 percent up to and including 0.14 percent U30s. Ores assaying 0.15 
percent or more U30x will be paid for at the rate of $1.50 per pound of contained 
UsOs; plus a development allowance of 50 cents per pound of contained U3QOs; 
plus a premium of 25 cents per pound for each pound of U3Q3 in excess of 4 pounds 
U3;0s per short ton, and an additional premium of 25 cents per pound for each 
pound in excess of 10 pounds U3QOx per short ton; plus a facilities allowance of 50 
cents per pound of U303 contained in ore and concentrates assaying 0.20 percent | 
or more U303. The following table shows what these prices amount to, per ton, 
for various grades. ) 

Prices established in April and June 1948 by the U. S. Atomic Energy Commission 
for uranium in Colorado Plateau carnotite and roscoelite 

Content Price per short ton of ore or concentrate 

Pounds Develop- tegs 
Percent . : Facilities Total UsOs per | Base e} ment allow-| P . U20e | here ton Dee eee | to | allowance? | — price 8 

0. 10 2 $0.60 |...---.-.-.--]-------------]_------------] $0.60 
wl 2.2 1.32  |_....-.---.-_|-2----------|-------- +--+ 1.32 
.12 2.4 2.16  |___..--------|-------------]--------- eee 2.16 
£138 2.6 3.12 |..-----------].------------|_------------ 3.12 
14 2.8 4.20 |.....------.|--_---.------]------------- 4, 20 
15 3 4. 50 $1.50  |_.____----.--]_---_-------- 6.00 
. 20 4 6. 00 2.00  |--_-_-.------| $2.00 10.00 : : 
25 5 7. 50 2. 50 $0. 25 2.50 12.75 
. 30 6 9. 00 3.00 . 60 3. 00 15.50 
. 40 8 12. 00 4.00 1.00 4.00 21.00 

-. 50 10 15. 00 5.00 1.50 5. 00 26.50 
75 15 22. 50 7.50 4.00 7. 50 41.50 

1.00 20 30. 00 10. 00 6. 50 10. 00 56. 50 
1. 25 25 37. 50 12. 50 9. 00 12. 50 71.50 
1. 50 30 45. 00 15. 00 11. 50 15. 00 86. 50 
1.75 35 52. 50 17. 50 14. 00 17. 50 101.50 
2. 00 40 60. 00 20. 00 16. 50 20. 00 116. 50 | 

1To be spent only for maintaining and increasing the developed reserves of uranium ores. 
2 To be spent only forjreopening and equipping closed mines and increasing the production facilities of 

mines in operation. 
3In addition, there is payment for continued vanadium and a haulage allowance (described below). 

The base price, development allowance, and premium are guaranteed until Jan. 1, 1952, and the facilities 
allowance is guaranteed until July 1, 1949. There is no discovery bonus. 

Payment for Vanadium.—The vanadium content of carnotite and roscoelite 
ores and concentrates will be paid for at the rate of .31 cents per pound of contained 
V.0;. But no payment will be made for V2.0; in excess of 10 pounds for each 
pound of U;Og contained. 

Haulage Allowance.—A haulage allowance of 6 cents per ton-mile for trans- 
porting ore or concentrate from the mine to the Commission’s purchasing depot 
will be paid. The maximum allowance is limited to a haulage of 100 miles. 

OTHER Domestic URANIUM ORES AND CONCENTRATES 

Buyer.—U. 8. Atomic Energy Commission, Attention: Division of Raw Ma- 
terials, P. O. Box 30, Ansonia Station, New York 23, N. Y. Prices are guaranteed 
until Jan. 1, 1960. _ 

Specifications Minimum 10 percent uranium oxide (U3;03). Minimum 
quantity 10 short tons (dry weight) of ore or concentrate. The Atomic Energy 
Commission will negotiate for delivery of particularly high-grade ores and con- 
centrates in quantities smaller than those specified as the minimum. 

Discovery Bonus.—A bonus of $10,000 will be paid for delivery of the first 20 
short tons of uranium ore or concentrate assaying 20 percent or more U3;Q, from 
any single mining location, lode, or placer that has not previously been worked for 
uranium. ; ; 

Payment for Uranium.—Domestic uranium ores and concentrates (other than 
Colorado Plateau carnotite and roscoelite) will be purchased at a minimum price 
of $3.50 per pound of recoverable uranium oxide (U30s), f. o. b. mine or mill, less 
buyer’s cost of refining. The Atomic Energy Commission may negotiate higher 
prices for any acceptable material in quantities substantially in excess of the
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minimum quantity. It may negotiate higher prices where special conditions 
prevail, taking into consideration milling costs, transportation costs, and other 
applicable factors. 

Payment for Accessory Metals.—Consideration will be given to recoverable 
gold, silver, radium, thorium, and other valuable constituents. 

Uranium Metal and Compounds.—No official figures have been | 
released indicating the cost of refining uranium metal on a large scale. 
One scientist estimated in 1947 that metal from concentrates of 1 
percent or higher would approximate $5 a pound and from concen- 
trates of 0.1 percent, $50 a pound.’ Black uranium oxide was quoted 
by Oil, Paint and Drug Reporter at $2.55 a pound and uranium yellow 
(sodium uranate) at $1.65 a pound throughout 1948. Canadian 
Chemistry and Process Industries listed sodium uranate (yellow or — 

' orange) at $2.20 a pound in 1948. 
Radium and Polonium.—The leading domestic refiner reported the 

average 1948 price of radium at $18 a milligram, radium D at $75 a 
millicurie, and polonium at $5 a millicurie. 

Isotopes.—The prices of the principal isotopes distributed by the 
Atomic Energy Commission were unchanged in 1948 from 1947. For 
1947 quotations, see Minerals Yearbook, 1947, pages 1206-1207." | 
Thorium.—Monazite concentrates, 70 percent rare-earth oxides, 

c.1.f. Atlantic ports, were quoted at $140—$150 a short ton in January 
to March 1948, $175-$185 in April to October, $170 in November 
and early December, and $200 in late December, According to E&MJ 
Metal and Mineral Markets. The slight price dip in November coin- 
cided with the first significant domestic shipment in many years. 
The Metal Bulletin (London) listed thorium metal as “nominal” 
during 1948. Oil, Paint and Drug Reporter quoted thorium nitrate 
at $3.50 a pound throughout 1948. | 

FOREIGN TRADE " 

A substantial part of the uranium used in the American atomic 
energy program has come from the high-grade ore deposits of the 
Belgian Congo and Canada, with the greater quantity from the 
Belgian Congo, according to the Atomic Energy Commission. Statis- 
tics on United States imports and exports of uranium and thorium 
are withheld from publication at the request of the Atomic Energv 
Commission. 

Uranium and thorium are in a group of minor metals and alloys 
whose tariff rate was reduced from 25 to 12% percent ad valorem, 
effective January 1, 1948, in accordance with the General Agreement 
on Tariffs and Trade concluded at Geneva October 30, 1947. Thorium 
compounds are dutiable at 35 percent. Uranium ores and concen- 
trates, uranium compounds, radium, radium salts, radioactive sub- 
stitutes, monazite, and other thorium ores are on the free list. 

Exports of radioactive isotopes, according to the AEC, have 
totaled 355 shipments (20 in 1947 and 335 in 1948). Of these, 68 went 
to the United Kingdom (including overseas territories), 62 to Sweden, 

9 Menke, J. R., work cited in footnote 5, p. 323. 
10 The first sentence of footnote 3, page 1207, of Minerals Yearbook, 1947, should be corrected to read: 

Not quoted with potassium chloride in March to December 1947. 
11 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 

Mines, from records of the U. S. Department of Commerce.



URANIUM, RADIUM, AND THORIUM 1271 

Radium salts imported for consumption and exported from the United States, 
1944-48 . 

[U. S. Department of Commerce] | 
eee eee reece reese rennet eee errs een reer ere Tn 

Imports __ Exports . 

Radium salts Radium salts 

Year ~ | Radio- 
Value active sub- Value 

___.| Stitutes 
Grams A (value) Grams A 

verage verage Total per gram Total per gram 

1944.._____...........] 101.290 | $1,374,933 | $18,600 | $128,010 | 4.752 | $120, 086 $25, 300 
1945....-..-.....-.--.| 67.342 |” 991,979 14,700 | 122178 | 10.774| 220,632 21, 300 
1946._...........-...-| 17.229 | _ 326, 450 18,900 |........----|  @ (1) (1) 
1947................-.| 76.681 | 1, 504,814 19,600 |.......-..-.| @) (1) (1) 
1948.....-...-..-.-.-| 76.118 | 1, 385, 337 18, 200 6,273 |  @) (1) (Q) 

arene ene eA A a A ED A TOT a 

1 Not separately classified. 

60 to Australia, 35 to Belgium, 25 to the Netherlands, 24 to Denmark, 
21 to Argentina, and 60 to twelve other countries. No stable isotopes 

| have been exported by the Commission. | 
The AEC announced July 30, 1948, issuance of the first export 

licenses for particle accelerators. The licenses were for shipping 
high-voltage x-ray generators to the National Physical Laboratory, 
Teddington, England, and to the Sheffield National Centre for 
Radiotherapy, Sheffield, England. 

TECHNOLOGY 

An explanation of atomic principles, notable for its simplicity of 
presentation, was published.” 

Exploration methods for uranium ores were outlined,” and the 
Geiger-Miiller counter was described in detail.“ Procedures for 
refining uranium and thorium were reviewed.” 

Scientists at Iowa State College, Ames, Iowa, are studying the 
properties of uranium, thorium, beryllium, and rare-earth metals 
and are developing better processes for producing them in extremely 
pure form. The Atomic Energy Commission announced in mid-1948 
that it will establish at New Brunswick, N. J., a chemical laboratory 
for quality control of the processing of uranium, beryllium, and other 
materials of importance in developing atomic energy. The AEC 
also stated, at the end of 1948, that E. J. du Pont de Nemours & Co., 

12 Darrow, K. K., Atomic Energy: John Wiley & Sons, Inc., New York, 1948, 80 pp. ° 
13 Faul, Henry, Radioactive Exploration with Geiger Counters: Am. Inst. Min. and Met. Eng. Min. 

Technol., vol. 12, No. 6, November 1948, Tech. Pub. 2460, 18 pp. 
Leach, Paul, Jr., Uranium Ore—How to Go About Finding and Mining It: Eng. and Min. Jour., vol. 

149, No. 9, September 1948, pp. 75-77. 
Senftle, F. E., The Effect of Potassium in Prospecting for Radioactive Ores: Canadian Min. Jour., 

vol. 69, No. 11, November 1948, pp. 55-57. 
14 Brown, Sanborn C., Theory and Operation of Geiger-Miiller Counters: Nucleonics, vol. 2, No. 6, 

June 1948, pp. 10-22; vol. 3, No. 2, August 1948, pp. 50-64; vol. 3, No. 4, October 1948, pp. 46-61. 
16 Irvine, John W., Jr., Heavy Elements and Nuclear Fuels; The Science and Engineering of Nuclear 

rower (Clark Goodman, ed.): Addison-Wesley Press, Inc., Cambridge, Mass., 1947, vol. 1, ch. 11, pp. 

Kroll, W. J., Rare-Metal Metallurgy: Metal Ind. (London), vol. 73, Oct. 1, 1948, pp. 263-265. 
rota Stet, Seoree, Production of Thorium, Zirconium and Uranium: Metal Prog., vol. 53, No. 4, April 

» Dp. ~ .
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Inc., Wilmington, Del., will survey plutonium chemical problems 
with a view to improving production processes. 

Industrial diamonds are used in laboratories as counters to measure 
| atomic radiation. 

The biological effects of radioactivity, particularly regarding 
permissible levels of exposure, are under detailed study.” 

WORLD REVIEW 

Uranium reserves were commented on by David E. Lilienthal, 
chairman, United States Atomic Energy Commission, December 17, 
1948, as follows: 

An unwarranted impression that a shortage of uranium will drastically limit 
the possibilities of atomic energy has been caused by estimates that known re- 
serves of uranium would last perhaps only 30 years or not more than 40. Esti- 
mates of the total world supply of uranium have run from 30,000 tons to 500,000 
tons, seventeen times as much. Estimates of rates of potential consumption . 
of the fissionable material derived from uranium have also varied considerably. 

The people of the United States are entitled to know that these estimates of a 
short-lived atomic enterprise are not correct * * *, The Atomic Energy 
Commission of the United States is responsible for one of the most extensive and 
intensive searches for a mineral that has ever been conducted, and on a world- 
wide basis. We do not expect that there will be an unlimited supply but there is 
no sound basis for a conclusion that usable uranium ore supplies will not be | 
available for the indefinite future. 

The United Nations Atomic Energy Commission reported ” in 
1948 that it had reached an impasse. It recommended that negotia- 
tions in the Commission be suspended until the General Assembly 
finds that there exists a basis for agreement on the international 

| control of atomic energy. The principal difficulty confronting the 
commission was rejection by the Soviet Union of a control plan, 
approved by most members of the commission, on the ground that 
such a plan constituted an unwarranted infringement of national 
sovereignty. In the fall of 1948 Canada proposed that the General 
Assembly approve the Atomic Energy Commission’s control plan, 
and the United States recommended a six-power discussion to find a 
means for continuing the Commission’s work." 

Problems of international control were discussed during 1948 
by J. Robert Oppenheimer, chairman, General Advisory Committee, 
United States Atomic Energy Commission ®; Frederick Osborn, 
chairman and deputy United States representative to the United 
Nations Atomic Energy Commission ”; Philip C. Jessup, deputy 
United States representative in the United Nations Security Council 2!; 
and P. M.S. Blackett, British physicist. Representatives of Canada, 

16 Lapp, R. E., and Andrews, H. L., Health Physics: Nucleonics, vol. 3, No. 3, September 1948, pp. 60-67. 
ercre™ Forrest, Problems of Radioactive Waste Disposal: Nucleonics, vol. 3, No. 2, August 1948, pp. 

1” United Nations Atomic Energy Commission, Third Report, to the Security Council, May 17, 1948: 
U.S. Dept. of State Pub. 3179, 1948, 78 pp. 

18 Austin, Warren R., U. 8. Proposes Six Sponsoring Powers Discuss Atomic Energy Issue: U.S. Dept. 
of State. Bull., vol. 19, No. 487, Oct. 31, 1948, pp. 535-540. 

Austin, Warren R., The United Nations and Specialized Agencies—Adoption of Atomic Energy Resolu- 
tion: U.S. Dept. of State Bull., vol. 19, No. 489, Nov. 14, 1948, pp. 602-606. 

The two above statements were also published in Atomic Energy and Conventional Armaments: U. S. 
Dept. of State Pub. 3414, 1949, pp. 1-22. 

19 Oppenheimer, J. Robert, International Control of Atomic Energy: Foreign Affairs, vol. 26, No. 2, 
January 1948, pp. 239-252. 

20 Osborn, Frederick, Atomic Impasse 1948: U. S. Dept. of State Pub. 3272, 1948, 48 pp. 
41 Jessup, Philip C., U. 8. Position and Views on Atomic Energy: U.S. Dept. of State Bull., vol. 18, 

No. 468, June 20, 1948, pp. 798-799. 
22 Blackett, P. M.S., Military and Political Consequences of Atomic Energy: Turnstile Press, Ltd., 

London, 1948, 222 pp.
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the United Kingdom, and the United States held the First International 
Conference on Declassification November 14—16, 1947, at Washington, | 
D. C., and the second such conference September 6—9, 1948, at Har- 
well, England. The three countries also continued their wartime 
cooperation in raw-materials procurement and in exchange of certain 
technical information regarding extraction chemistry, low-power 
reactors, isotopes, and health. In 1948 the United Nations issued 
an international bibliography on atomic energy * and a five-language 
glossary of technical terms pertaining to atomic energy. 

WESTERN HEMISPHERE 

Argentina.—The National Government has been exploring uranium 
occurrences in Mendoza Province, 20 kilometers from the capital city, 
and at the Santa Ana mine (formerly worked for beryl), San Luis 
Province. Technologists of the University of Cuyo found uranium 
in the asphaltite and petroleum of Tupungato, Mendoza.% A deposit 
of autunite, torbernite, and gummite in the Cafiada de Alvarez area, 
Cérdoba Province, has been known for more than a decade. 

British Guiana.—The British Guiana Government drafted a bill to 
control prospecting, mining, and export of radioactive minerals.” 
Specimens of euxenite have been found in the Kanuku Mountains. * 
Canada.—Canada is overtaking the Belgian Congo as the world’s | 

greatest producer of uranium ore, according to Arvid Thunaes, Radio- 
activity Division, Canadian Bureau of Mines in a statement Septem- 
ber 2, 1948.7 All—or nearly all—uranium mining in the Dominion 
in 1948 was at Port Radium, Great Bear Lake, Northwest Territories, 
by Eldorado Mining & Refining (1944), Ltd., a Crown corporation. 
Promising pitchblende occurrences in the Lake Athabaska, Black | 
Lake, and Lac la Ronge regions of northern Saskatchewan were 
explored. Uranium-ore development was continued in 1948 at Con- 
tact Lake, Northwest Territories, and deposits were discovered at 
Theano Point, near Sault Ste. Marie, Ontario, and at Gun Lake, 
Bridge River district, British Columbia. 

C. D. Howe, Minister of Trade and Commerce, said in a statement _ 
in parliament March 16, 1948, “the Government is now satisfied that 
it is in the best interest of Canada that restrictions against private 
prospecting and private development of radioactive minerals should 
be removed.’’ The Government will purchase uranium concentrates 
on the following basis: 

1. A minimum uranium content equivalent to 10 percent by weight of uranium 
: oxide (U30s3) in the ores or concentrates will normally be required. 

2. Prices will be based upon the uranium content of the ores or concentrates, 
and will be at the minimum rate of $2.75 per pound of contained (U3Qs) f. o. b. 
rail and will be guaranteed for a period of five years. 

3. This price includes all radioactive elements in the ores or concentrates, 
but consideration will be given to the commercially recoverable value of non- 
radioactive constituents by adjustment of price or by the redelivery of the 
residues containing such constituents. 

4, Under special circumstances, consideration may be given to payment of a 
higher price or to acceptance of ores or concentrates of lower grade. | 

23 United Nations, An International Bibliography on Atomic Energy; Political, Economic, and Social 
Aspects: Vol. 1, 1948, 89 pp. (prelim. ed., mim.). 

24 Engineering and Mining Journal, vol. 149, No. 1, January 1948, p. 124. 
28 Mining Journal (London), vol. 228, No. 5836, June 28, 1947, p. 388. 
2¢ Metal Bulletin (London), No. 3323, Sept. 10, 1948, p. 13. 
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5. All operations will be carried on subject to the provisions of the atomic 
energy regulations of Canada.”’ | 

Greenland.—A rich and large deposit of galena, with uranium and 
_ gilver in association, was reported found at King Oscar’s Fjord, eastern 

Greenland, by a Danish geological expedition under the leadership of 
Dr. Lauge Koch.” : 

Venezuela.—Pitchblende and other radioactive minerals have been 
noted in a pegmatite dike, near Merida, worked for scrap mica, and 
in a quarry near Timotes.” | 

AFRICA 

Belgian Congo.—Both concentrates and untreated ores were sold 
in 1947, according to the annual report of the dominant uranium 

| producer, Union Miniére du Haut Katanga. Construction of a plant 
for treating uranium ores near the Shinkolobwe mine was begun and 
is expected to begin operations at the end of 1950.” oe 
Mozambique.—A deposit of samarskite was discovered near Tete, 

capital of the district of that name, Mozambique. Fifty tons of hand-. 
cobbed concentrate, analyzing 8 to 12 percent uranium oxide plus 
thorium, tantalum, columbium, etc., were exported to the United 
Kingdom, and a permit for shipment of an additional 100 tons was 
procured.*! 7 

Union of South Africa.—The discovery of low concentrations of 
uranium in most of the gold mines on the Witwatersrand and in bore- 
holes in the Orange Free State was announced by Governor General 

- Gideon Brand Van Zyl, January 16, 1948. This led J. W. Musset, 
South African Minister for Economic Development, to declare, April 
21, ‘““‘We believe we have more uranium in this country than in any 

| other country in the world.” ” Production and use of fissionable 
- materials and radioisotopes were brought under Government control 

by the Union Parliament September 7, 1948. 

EUROPE 

Czechoslovakia.—Absolute control of the production of the Jachy- 
mov (Joachimsthal) uranium mines was given to the U.S. 5S. R. ina 
secret treaty between that country and Czechoslovakiasigned in Prague, 
October 1945, according to Ivo Duchacek, former chairman of the 
foreign relations committee of the Czechoslovak Parliament.* 

France.—The Commissariat 4 l’Einergie Atomique announced July 
23, 1948, that mining of uranium ore would begin immediately on a 
commercial scale at Grury, near Autun, Department of Sdone-et- 
Loire, and near Lachaux, along the border of the Departments of 
Allier and Puy-de-Déme. Development of uranium deposits near 
Antsirabé, Madagascar, and explorations in lower Ivory Coast (French 
West Africa) and Middle Congo (French Equatorial Africa) were in 

27 Precambrian, vol. 21, No. 4, April 1948, p. 33. 
28 Metal Industry (London), vol. 73, No. 14, Oct. 1, 1948, p. 277. 
Precambrian, vol. 21, No. 11, November 1948, p. 41. 
29 Davey, J. C., Radioactive Minerals of the Venezuelan Andes: Trans. Royal Geol. Soc. Cornwall, 

vol. 17, 1946, pp. 313-316. 
30 Metal Bulletin (London), No. 3345, Nov. 26, 1948, p. 7. 
31 Altaffer, Leland C., Report on Travel in the Colony of Mozambique: Consular Rept., Laurengo Mar- 

ques, Portuguese East Africa, May 29, 1948, p. 4. 
# Chemical Age (London), vol. 58, No. 1503, May 1, 1948, p. 630 
33 Washington Post, June 8, 1948, p. 3.
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progress. Construction of an ore concentrator at Lachaux was 
expected to be completed by the end of 1948.*4 
Uranium compounds are refined on a limited industrial scale at 

Le Bouchet, 30 miles from Paris. France has obtained from Norway 
a quantity of heavy water probably nearly equal to 2 years of Nor- 
wegian output, according to Lew Kowarski,* scientific director of the 
French commissariat. The total staff of the commissariat in early 
1948 was about 500 persons (exclusive of miners). The first French 
nuclear reactor, built of uranium oxide and heavy water and having 
a power output of a few watts, began operation at Fort de ChAtillon, 
near Paris, December 15, 1948.76 
Germany.—The extent of atomic energy developments in Germany 

in 1940-44 was unknown to scientists and officials in the United States 
until November 1944, 6 months before the end of the European phase 
of World War II. It was assumed in the United States that German 
progress had paralleled ours and probably was leading. This supposi- . 
tion caused considerable concern among those who knew something 
of American-British progress on the atomic bomb. Allied troops 
invading the continent of Europe were equipped with special detectors 
for radioactive materials, but fortunately such precautions proved to . 
be entirely unnecessary. Not only were no facilities for making atomic 
bombs built or under construction in Europe, but German scientists 
had been unable to figure out even the theoretical approach to such 
a bomb. This information on German uranium efforts, and that in 
the following paragraphs, was revealed by Dr. Samuel A. Goudsmit*’ | 
professor of physics at Northwestern University, who was appointed . 
by the United States War Department as scientific head of the Alsos 
Mission. The principal duty of the Alsos Mission was to follow im- 
mediately in the wake of the Allied armies in the invasion of Europe 
to determine precisely how much the Germans knew about the atomic | 
bomb and how far they had progressed in its construction. It was 
classified a ‘‘top-top-secret”’ intelligence job, the military head of which _ . 
was Col. Boris T. Pash, United States Army. 

Secret atomic bomb research was found to have begun in Germany early in 
1939 under the supervision of Erich Schumann, chief of the Ordnance Department. 
He directed small-scale experiments in an underground shelter at the proving 
ground at Kummersdorf, near Berlin. Unaware of Schumann’s army group, 
Abraham Esau, president of the German Bureau of Standards, called a meeting 
of half a dozen physicists in April 1939 and formed the ‘Uranium Club,” with 
headquarters at the Kaiser Wilhelm Institute for Physics, Berlin. The two 
groups became aware of each other when they collided in efforts to procure 
uranium; after a quarrel, they agreed to divide such uranium supplies as were 
available. The uranium metal used in German experiments was produced by 
Auergesellschaft A. G., subsidiary of Deutsche Gold und Silber Scheideanstalt, 
Berlin. Considerable difficulty was encountered preparing uranium in slabs 
instead of powdered form, and success in producing suitable metal apparently 
was not achieved until a short time before the German defeat. 

The administrative chief of all war research in German universities, including 
the work of the Reich’s Research Council and the Uranium Club, was Rudolph 
Mentzel, who Goudsmit describes as ‘“‘only a second-rate chemist who had climbed 
to his high post through the devious channels of Nazi party politics.” Esau, 

«4 Roubault, M., [The Status of French Research and Production of Uranium and Thorium]: L’Echo des 
Mines et de la Métallurgie (Paris), No. 3401, October 1948, p. 191. 

35 Kowarski, L., Atomic Energy Developments in France: Bull. Atomic Scientists, vol. 4, No. 5, May 1948, 

PE Svaraki, Low. Brance’s Place in International Picture of Atomic Energy Development: Nucleonics, 
vol. 2, No. 5, part 1, May 1948, pp. 59-65. 
36 Nucleonics, vol. 4, No. 1, January 1949, p. 61. 
37 Goudsmit, Samuel A., Alsos: Henry Schuman, Inc., New York, 1947, 259 pp.



1276 MINERALS YEARBOOK, 1948 

called ‘incompetent,’ remained in charge of physics until replaced at the 
beginning of 1944 by a first-class physicist, Walther Gerlach of the University of 
Munich, who did much to bring unity among the various groups. Actual scien- 
tific work on nuclear physics was under the leadership of Werner Heisenberg. 

Nuclear physics research facilities existed at a number of localities in Germany, 
but they were meager compared with Allied establishments. There was only one 
German cyclotron in operating condition (compared with about 20 in the United 
States at the time); it was in Walther Bothe’s physics laboratory at the Kaiser 
Wilhelm Institute for Medical Research, Heidelberg. The Germans also utilized 
Frederic Joliot-Curie’s cyclotron in Paris. Research on heavy water and on 

-_-uranium-isotope separation by gaseous diffusion was conducted by P. Harteck 
at the University of Hamburg. A small centrifuge project was set up at the same 
university by Will Groth and, after several moves to avoid bombings, finally was 
established in the town of Celle, north of Hannover. By means of the centrifuge 
it was hoped to prepare some uranium slightly richer in U—235 than natural 
uranium and thus facilitate pile experiments, but Goudsmit states that, with the 
single centrifuge in working order, it would have taken a hundred years to produce 
any useful results. A nuclear physics laboratory was installed in a wing of the 

Strasbourg Hospital. There, upon liberation of that French city in November 
1944, the Alsos Mission found papers revealing the scope of German work in 

nuclear physics. Another such laboratory was under the direction of Otto Hahn 

(discoverer of the principle of uranium fission in December 1938) at the Institute 
for Physical Chemistry in Berlin; it was later moved to the village of Tailfingen, 
southeast of Hechingen. | 

) There were two German efforts to construct uranium piles. One was at Ger- 

lach’s laboratory in the village of Thuringen, where the Alsos Mission found 

| blocks of pressed uranium oxide. Additional uranium used there was also dis- 

covered in Munich. The other pile was erected by Heisenberg at the Kaiser 

Wilhelm Institute for Physics, Berlin. There in July 1945 the Alsos Mission 

: found in the back yard uranium oxide blocks and pieces of nulcear apparatus, 

and in the subbasement a pit in which the pile had been constructed. Metal con- 

tainers and frames for the pile arrangement were still standing nearby. ‘To escape 

Allied bombings of Berlin, Heisenberg moved his principal laboratory to Hech- 

ingen, 30 miles southwest of Stuttgart, and rebuilt his uranium pile in a cave in 

the nearby town of Haigerloch. Goudsmit quoted an Associated Press interview 

with Heisenberg to the effect that the Alsos Mission found there (after the town’s 

capture by French troops in April 1945) all the carefully buried materials—2 

tons of uranium, 2 tons of heavy water, and 10 tons of carbon. However, Goud- 

smit added that he was prohibited from divulging how much uranium and heavy 
water were found in Germany or what was done with it. 

German uranium-pile work did not get beyond a very early stage. Its scien- 

tists never succeeded in producing a chain reaction, and they did not think of using 

plutonium in a bomb. To the very end they labored under the misapprehension 

that a bomb could be made like a pile. Although the work had high priority, it 

never evolved beyond a very small scale. Heisenberg told a news reporter that 

he had been building a uranium pile to create energy for machines and not for 

bombs. However, Goudsmit found ample documentary evidence to the contrary 

and interprets the statement as an attempt to explain the failure to keep pace with 

Allied physicists and to ward off the attendant blow to the prestige of German 

science. 

Norway.—Uranium ore mined at Evje in Setesdal and heavy 

water produced by Norsk Hydro-Elektrisk Kvaelstofaktieselskab at 

Rjukan will be adequate for Norway’s first atomic pile. It will be 

part of the atomic center under construction at Kjeller, near Oslo.*? 

The Norwegian Government has applied to United States occupation 

authorities in Germany for return of 8 flasks of heavy water, each 

containing about 21 pints, stolen by German scientists early in 1945.° 

U. S. S. R.—Uranium and thorium deposits are known to occur in 

the Caucasus Mountains, the Central Asia region (Tashkent, Tadzhik, 

39 Chemical age (London), vol. 59, No. 1535, Dec. 11, 1948, p. 781. 
40 Chemical Age (London), Nazis looted Heavy Water: Vol. 58, No. 1504, May 8, 1948, p. 644.
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and Fergana), and Tannu Tuva and uranium deposits also in the 
Kola Peninsula (near Kirovsk) and the Altai Mountains. Uranium-ore 
treatment plants are reported to be in the northern Ural Mountains and the Altai Mountains, and atomic research centers at Lenin- grad, Moscow, Kharkov, and Sverdlovsk." Exiled Estonian diplo- — mats claimed in July 1948 that Russia was refining uranium from oil : shale mined in Esthonia. The Soviet Union continued to import uranium concentrates from mines it controlled in Czechoslovakia, Saxony, and possibly Bulgaria. 

United Kingdom.—The British Ministry of Supply announced that its second atomic pile, “Bepo” (British experimental pile), began operating July 3, 1948, at low power. The location was the Atomic Energy Research Establishment, Harwell, near Didcot, Berkshire. The new pile was expected to operate at a power level of several thousand kilowatts and to yield useful isotopes and a small quantity of plutonium for experimental work.?2 

ASIA AND AUSTRALIA 

Australia.— Uranium ore was discovered in an abandoned copper- silver mine in New South Wales. An exhaustive study was made of Queensland beach sands, which yield a heavy-mineral concentrate of | zircon, rutile, ilmenite, and about 0.5 percent monazite. An amount _ of £150,000 was allocated for exploration of radioactive mineral re- sources in 1947-48 by the Commonwealth Bureau of Mineral Re- sources in cooperation with State mines departments. 
China.—Uranium was discovered near Chungshan and Hoshein in eastern Kwangsi Province.“ Dr. C. Y. Yang, research director of Wah Chang Trading Corp., credited the report because it came from Dr. Wong Wen Hao, prominent geologist.” | 
India.—Uranium occurs in scattered pegmatite localities in India, but no deposits of commercial importance have been reported. The beach sands of Travancore, however, are estimated to contain more 

than 2,000,000 tons of monazite averaging 8 to 9 percent thorium | dioxide.” Following an embargo on exports of monazite, Travan- core reportedly entered into a 5-year agreement for delivering several thousand tons of monazite annually to Great Britain; but if such an agreement actually existed, it did not become effective. The new Government of India, inaugurated August 15, 1947, began negotiations with the State of Travancore for joint control of thorium. Mean- while, a joint committee, comprising six members of the Indian Board of Atomic Research and three members of the Travancore Government, was formed to advise Government officials on research, development, and use of thorium.* The Board of Atomic Research 
41 Metal Bulletin (London), The Metal Industries of the Soviet Union: No. 3327, Sept. 24, 1948, p. 20. 43 Skinner, H. W. B., The Work of the Harwell Establishment: Bull. Atomic Scientists, vol. 4, No. 4, April 1948, pp. 107-109. 
Metal Industry (London), Atomic Energy—Ministry of Supply Research Establishment, Harwell: Vol. 73, No. 5, July 30, 1948, pp. 83-86. 
3 Metal Industry (London), vol. 72, No. 6, Feb. 6, 1948, p. 117. 44 Connah, T. H., Reconnaissance Survey of Black-Sand Deposits, South-East Queensland: Queensland Govt. Min. Jour. (Brisbane), vol. 49, No. 561, July 1948, pp. 223-245, Carlson, O. J., A Progressive South Coast Industry—Mining the Beach Sands of Queensland: Queens- land Govt. Min. Jour. (Brisbane), vol. 49, No. 566, December 1948, pp. 476-482. 45 Metal Industry (London), vol. 71, No. 25, Dec. 19, 1947, p. 512. 46 Myler, Joseph L., United Press dispatch, Jan. 23, 1948.  E&MJ Metal and Mineral Markets, vol.18, No. 35, June 19, 1947, p. 3, 8 Chemical Age (London), vol. 57, No. 1485, Dec. 27, 1947, p. 822.
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(Dr. Homi J. Bhabha, chairman) was formed under the auspices of the 
Indian Council of Scientific and Industrial Research. The country’s 
principal atomic research center is the Tata Institute of Fundamental 
Research, Bombay, which in 1947 developed a new economical 
method of extracting thorium nitrate from monazite, measured cosmic 
rays, and planned construction of a betatron generating 200 million 
electron-volts. Atomic research is conducted also at two institu- 
tions in Calcutta—Bose Research Institute and Calcutta University. 

Korea.—Monazite was continued on the approved export list, ef- 
fective April 1, 1948, issued by the Department of Commerce, South 
Korean Interim Government.” 

Malaya, Federation of.—As a byproduct of alluvial tin mining, 
1,187 metric tons of monazite and zircon concentrates were produced 
in Malaya in 1942-45, the period of Japanese occupation. This 
quantity comprised 224 tons of monazite, 210 tons of mixed monazite- 
zircon, and 753 tons of zircon. 

49 Chemical and Engineering News, vol. 25, No. 27, July 7, 1947, p. 1972. 
© Foreign Commerce Weekly, vol. 31, No. 4, Apr. 24, 1948, p. 15. 
51 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 14.



Vanadium 

| By HUBERT W. DAVIS | 

GENERAL STATEMENT 

OR security reasons, publication of figures on production and 
consumption of vanadium ore in the United States in 1948 has 

” been suspended. 

DOMESTIC PRODUCTION 

_ The center of domestic vanadium-ore mining in the United States 
is the Colorado-Utah region. Small outputs are made in Arizona, 
Nevada, and New Mexico, and vanadium-bearingjphosphate rockjis 
mined in Idaho. 

Vanadium in ores and concentrates produced in the United States, 1938—47 1 | 

veat Vanedinm, vest Vanadium, 
1988-222 eeeeeeneeeeeeeeeeeeeeeee--e-} 1,613, 155 || 1943...--------2---e--ee---e-----------| 5, 586, 492 
1939... 2. sense eeecceeeeeseeeee ee} 1,984, 068 || 1944-2022 222LILLILIILITL Lili] 8) 527, 084 
1940... --o nse ee eeeeeeeeeeeeeee-| 2,162,916 || 1945.---2 22222 lic] 2.963, 913 
1941_...------------------------------- 2, 513, 051 || 1946_.-_.------.----------------------- 1, 272, 148 
1942-222 Le} 4,489, 1380 |] 1947_----.-----------------------------| 2, 117, 962 

1 Data for 1940-47 are receipts at mills and Government purchasing depots. 

| USES 

Vanadium is used in various forms; but about 90 percent is con- 
sumed as ferrovanadium in the manufacture of tool steels, engineering 
steels, high-strength structural steels, nonaging rimming steels, and 
special wear-resistant cast irons. Some ferrovanadium is used in 
welding-electrode coatings and as a deoxidizer, and some metal is 
utilized in magnets. Some vanadium oxide is also used in the pro- 
duction of tool steel. The largest uses for vanadium oxide and 
ammonium metavanadate are as catalysts, in glass and ceramic | 
glazes, for driers in paints and inks, and for laboratory research. 

. PRICES 

For many years vanadium ore has been quoted at 27% cents a 
pound of V20;. This quotation, however, disregards the grade of the 
ore or the presence or absence of objectionable impurities—matters 
of importance to the refiners, inasmuch as they vitally affect recovery. 
Throughout 1948 vanadium pentoxide (technical grade) was quoted at | 
$1.20 a pound of V.O; and ferrovanadium at $2.90—-$3.10 a pound of 
contained vanadium (depending upon the grade of the alloy). 
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FOREIGN TRADE’ 

| Imports of vanadium concentrates (all from Peru) were 1,051,675 
pounds (contained vanadium) in 1948, a gain of 7 percent over 1947. 
There were no imports of flue dust containing vanadium or of ferro- 
vanadium or vanadium oxide. Vanadium ore and concentrates enter 
the United States free of duty. However, the rate of duty on ferro- 
vanadium is 12% percent ad valorem and on vanadic oxide, anhydride, 
salts, and compounds and mixtures of vanadium 40 percent ad | 
valorem. 

Vanadium ore or concentrates and vanadium-bearing flue dust imported for 
consumption in the United States, 1939-48 

Vanadium ore or concentrates Vanadium-bearing flue dust 

Pounds | Pounds 
Year _ a 

| Val Val | 
Gross | Vanadium “ Gross Vana- _ 

. . weight content weight | content 

1939..__------------e-----------| 31, 387, 722 | 2,132,548 | $991,511} (1) (1) (1) 
| * 1940__.--__2.-----------------------| 45, 102,004 | 2)574,951 | 1, 216, 705 (1) (1) (3) 

! 1941._._..._..._....-.-.-..-.--.-] 24, 645, 686 | 2,138,608 | 1,012,901} — (1). (1) (1) 
1942_____.._---.---------------------| 36, 492, 268 | 2, 422, 376 1, 274, 483 | 624, 423 154, 028 $29, 545 
1943._______-__.-_.---.--------------| 22,117, 131 | 2,052; 620 | 1,080,150 | 748,749 | 64,393 | 53, 553 
1944.90) “4 247, 490 | 1, 284,603 | °” 633; 719 | 191,901} 40,171 | 28, 059 
1945.._____.-_---.-.-.-.------.---.| 8, 776,328 | 1,550,479 | 725,362 | 133,795 | 26,293 | 19, 378 
1946._________-..------_-.-.-------.| 2,784,349 | "791,057 | 390,077 | 97,750 | 20,931 | 13, 480 
1947.-____________--.-.--.------_----| 3, 274, 548 | 983,869} 448076 | 143,124 | 71,819 | 15, 483 
——— 4,034, 509 | 1,051,675 | 534,374 |. ff 

1 Not separately recorded. . 

Exports of vanadium ore and concentrates were 13,180 pounds 
(contained vanadium) valued at $32,263 in 1948, compared with 7,661 | 
pounds valued at $15,788 in 1947. The 1948 exports comprised 8,140 
pounds to Switzerland and 5,040 pounds to Canada. Exports of 
ferrovanadium were 238,824 pounds (gross weight) valued at $390,428 
in 1948 compared with 178,198 pounds valued at $266,040 in 1947. 

WORLD REVIEW 

World production of vanadium ores is limited almost entirely to four 
countries—Northern Rhodesia, Peru, South-West Africa, and the 
United States. From 1939 through 1947 output from these sources 
has ranged from 1,400 to 4,400 metric tons, and from 1941 through 
1947 the United States has been the leading producer. 
Vanadium has also been recovered commercially from phosphate 

rock, iron ore, chrome ore, magnetite beach sands, caustic-soda solu- 
tion employed in Bayer process of refining bauxite, naphtha soot 
collected from the smokestacks of ships and industrial plants, and 
vanadiferous ashes derived from asphaltites. 

Because complete information on the quantity of vanadium re- 
covered as byproducts of iron ore and other raw materials is lacking, 
it is not possible to determine world production of vanadium from 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines ,from records of the 
U.S. Department of Commerce.
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all sources. Consequently, the accompanying table reflects only the 
production of vanadium in ores and concentrates for the countries 
listed, plus the quantity recovered in the United States as a byproduct 
of phosphate rock. | | 

World production of vanadium in ores and concentrates, 1939-48, in metric tons 

{Compiled by B. B. Mitchell] 

Country 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Argentina._--...-----------------------}| 15 1 6 |------|------ 4 3 6 71 

Northern Rhodesia.....-..--2-2.-.._-_| 384 | 368 | 342 | 388 | 426°| 254 | 219 | 68 | 86 | 173 
Peru.-_.-----.-------------------------|1, 016 [1,214 {1,017 [1,010 | 347 | 514 | 688 | 322] 435] 511 , 
South-West Africa_.---.--.---.--.-__1_| "514 | "498 |’ 269 |’ 453 | 577 | 385} 420| 430| 282| 187 
United States (shipments) #.---_-__---"} 900 | 981 |1, 140 |2, 014 |2, 534 |1, 600 |1,344 | 577] 961] © 

Total 8. ___....---.-----.--------|2, 909 |8, 024 |2, 774 |3, 865 |4, 384 |2, 757 |2, 674 [1,403 1,741 | 

1 Figure not available. , 
2 Less than 1 ton. , 

3 Includes also vanadium recovered as a byproduct of phosphate-rock mining. 
4 Bureau of Mines not at liberty to publish figure. 
5 Total represents data only for countries shown in table and excludes vanadium in ores produced in 

French Morocco, Spain, and U. 8S. S. R., for which figures are not available; also excluded from the total 
are the quantities of vanadium recovered as byproducts from other ores and raw materials. 

Argentina.—Vanadium occurs in small deposits widely scattered 
in the Provinces of Cérdoba and San Luis. A small quantity of ore 
is mined for the production of 3 to 4 metric tons of vanadium pentoxide 
annually. | 

Northern Rhodesia.—The Rhodesia Broken Hill Development Co., 
Ltd., was again the only producer of vanadium in Northern Rhodesia. 
Output of vanadium oxide was 331 long tons averaging 92.06 percent 
VO; in 1948 compared with 108 tons averaging 92.04 percent V.O; 
in 1947. During 1948 the feed to the gravity concentrating plant 
was 48,770 short tons of material averaging 1.08 percent V,0;, which 
consisted largely of vanadium-bearing laterites from old surface 
dumps. Leach-grade material produced at the gravity plant was 
6,918 short tons containing 287 tons of V.O;, the recovery being 54.5 
percent. Feed to the vanadium leach plant was 10,944 short tons 
of materials assaying 4.08 percent V.O;, and the recovery was 76.8 
percent and the acid factor 15% pounds of sulfuric acid per pound 
V.O; in fused vanadium pentoxide produced. 

Peru.—The famous Mina Ragra mine of the Vanadium Corp. of 
America in the Andes near Ricran, Department of Junin, has been an 
important source of vanadium since 1907, when production was begun. 
Output in Peru was 913 metric tons V.O; in 1948 compared with 776 
tons V.O; in 1947. The gain in output was attributed to the installa- 
tion of two additional rotary kilns, which permitted the concentrating 
plant to treat more tonnage. 

South-West Africa.—The Abenab West lead-vanadium mine of the 
South West Africa Co., Ltd., was the only producer of vanadium in 
South-West Africa in 1948. Output of ore and concentrates (VO; 
content) was 368 short tons in 1948 compared with 556 tons in 1947. 
Exports of ores and concentrates (V2O; content) were 515 short tons, 
of which 57 percent went to France, 27 percent to the United Kingdom, 
and 16 percent to the Netherlands. Research work undertaken upon
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samples taken from the mine was sufficiently promising to justify the 
installation of a flotation plant, which was under construction at the 
end of 1948. The vanadium deposits of South-West Africa, of which 

- the Grootfontein occurrences are the most important yet exploited, 
have been described ? in some detail. , 

2 Mining and Industrial Magazine of Southern Africa, Vanadium in South-West Africa: Vol. 38 No. 9, 
September 1948, pp. 477-479.
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| GENERAL SUMMARY sit” 
| LTHOUGH fewer primary zinc smelters operated in 1948 than 

in 1947 and production at several plants was curtailed owing 
to work stoppages and other causes, the domestic slab-zinc 

production in 1948 dropped only 1 percent from the peacetime 
record high output established in 1947. Production from domestic | 
ores rose 5 percent to the highest level since 1944, but the use of 
foreign ore declined. Redistilled slab-zinc output increased 5 per- 
cent in 1948 and was the greatest annual production on record. 
Domestic mine production of recoverable zinc dropped slightly 
more than 1 percent, despite a gain of 6 percent from mines in the 
combined Western States that placed zinc output in that region at the 
highest point in mining history. Idaho continued to lead the States 
in mine production of zinc. | 
_ A gain in slab-zinc imports was insufficient to offset a drop in 
imports of zinc in ores and concentrates, with the result that total 
imports declined 3 percent. Exports of slab zinc dropped 38 percent 
from 1947. 

The demand for slab zinc remained heavy in 1948, as use of the 
metal for galvanizing and die casting advanced to new record highs. 
Total domestic slab-zinc consumption gained 4 percent over 1947. — 

1 This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 
given in the various State reports of this volume. As some zinc ore is used directly in the manufacture of 
zine pigments, see also the chapter on Lead and Zine Pigments and Zinc Salts. | 

, 1283
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Producers’ stocks of slab zinc were sharply reduced during the year, 
whereas consumers’ inventories gained and at year end were higher 
than at any time since July 1946. 

During 1948 the market price for Prime Western grade slab zine, 
Kast St. Louis, rose from 10.50 cents a pound to 17.50 cents. 

Government regulations requiring a license for the exportation of | 
slab zinc and zinc semimanufactures remained operative throughout 
the year. , . 

Salient statistics of the zinc industry in the United States, 1939-43 (average) 
and 1944-48 

eee 
| 1939-43 | (avorage)| 1944 1945 1946 1947 | 1948 . 

Production of primary slab zine: 
By sources: . . From domestic ores._..._-short tons..| 591,570 | 574,453 | 467,084 | 459,205 | 510,058 | 537, 966 From foreign ores__.-----..--..do_.__| 176,172 294,849 | 297,477 | 269,057 | 292, 437 249, 798 

Total. ........--.....---.--------.-| 767,742 | 869,302 | 764,561 | 728, 262 | 802,495 | __787, 764 By methods: 
Electrolytic---......percent of total_- 29 37 35 39 37 40 Distilled_-.--- == do. 71 63 65} 61 63 60 

Production of redistilled secondary slab zinc..._......-..------------Short tons._| 52,052 | 49,037] 49,242] 44,516 | 59,542 62, 320 
Stocks on hand at primary smelters Dec. 
31....-.----------.----------Short tons_.] 75,685 | 233,044 | 254,692 | 175,513] 67,046 | 19,179 

Price: 
Prime Western at St. Louis: 
Average for period_.cents per pound.. 7. 09 8. 25 8. 25 8. 73 10. 50 13. 58 Highest quotation-__.........do....| 8.25 8. 25 8.251 10.50) 10.50 17. 50 Lowest quotation --_-..__.......do____ 4. 50 — 8.25 8. 25 8. 25 10. 50 10. 50 Yearly average at London..-...-.do____|_.._.._.._| 4.63 5. 18 7.75 12, 58 14, 38 Mine production of recoverable zine 

short tons..| 702,044 | 718,642 | 614,358 | 574,833 | 637,608 | 629,977 Tri-State district (Joplin) 
percent of total_- 33 26. 23 24 17 144 Western States._...........-.....do___- 38 46 48 48 54 58 Other___-- 222272702 29 28 29 28 29 28 World smelter production of zine 

short tons_-|1, 909, 157 |1, 791, 500 |1, 404, 300 |1, 549, 600 |1, 759, 000 | 1,865, 100 
a a 

| DOMESTIC PRODUCTION 

Statistics on zinc production are compiled both on a mine basis and 
on a smelter basis. The mine-output data, based upon the zinc con- 
tent of ores and concentrates produced (adjusted to account for aver- 
age smelting losses), are the most precise measure of zinc output from 
year to year. Smelter production of slab zinc presents a more 
accurate figure of actual zinc recovery but usually differs from the 

: mine figure owing to overlap or lag between mine shipments and 
smelter receipts and treatment of ores and concentrates. Over a 
period of years, however, these variations tend to balance within the 
limits of statistical error.
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| MINE PRODUCTION . | 
Zine mining is centered largely in five areas—the Tri-State area of 

, southeastern Kansas, southwestern Missouri, and northeastern Okla- 
homa; Tennessee-Virginia; Sussex County, N. J.; St. Lawrence 
County, N. Y.; and the Western States (principally Idaho, Montana, 
Arizona, Colorado, New Mexico, Utah, Nevada, and Washington, in 
descending order of productivity in 1948). 

Mine production in the combined Western States gained 6 percent 
over 1947 to reach the highest point in mining history. Over 58 
percent of the total domestic output of zine in 1948 (54 percent in 
1947) was produced in the Western States. Idaho continued to be 
the largest producer of zinc in the United States. More than 97 
percent of the Idaho zinc output in 1948 came from the Coeur d’Alene 
region; zinc-lead ores and old tailings concentrated yielded nearly 91 
percent of the total zinc. Among the Western States, Montana dis- 
placed Arizona as the second-largest zinc producer. Output advanced 
29 percent over 1947 to reach the highest level since 1941. For the 
second year in Montana history, zinc production exceeded. copper 
output. Zinc-lead ore yielded 93 percent of Montana’s zinc in 1948, 
and 6 percent was from zinc ore and old slag. Each year from 1940 
through 1947, Arizona had succeeded in establishing a new record in 
zinc output, but in 1948 the production dropped slightly, leaving 1947 
as the all-time record high. About 88 percent of the zinc output in 
1948 was recovered from zinc-lead ore, 10 percent from zinc-copper ore, 
and nearly all the remainder from zinc-lead-copper ore and zinc ore. 

_ Zine production in Colorado increased 17 percent in 1948. Eagle : 
County again ranked first among Colorado counties in zinc output. 
Zinc ore yielded 40 percent of the Colorado total zinc, and zinc-lead 
ore 54 percent. New Mexico zinc production declined 6 percent from 
the 1947 output. As usual, the Central district, Grant County, 
produced most (85 percent) of the State output of zinc. Zinc ore 
yielded 85 percent of the total zinc produced. Of the 10 leading zinc 
producers in Utah in 1948, only 4 succeeded in increasing their outputs 
of recoverable zinc above 1947 figures. Output at the Butterfield 
property doubled, and increases were made at the United States & 
Lark group and at properties of the New Park Mining Co. and the 
Park Utah Consolidated Mines Co. Production of zinc in Nevada 
gained sharply in 1948 to approach the record level attained in 1946. 
About 92 percent of the 20,288 tons produced in 1948 was mined in 
the Pioche district, Lincoln County; nearly 98 percent of the zinc 
recovered was from zinc and zinc-lead ore. But for the 6-month work 
stoppage at the Grandview mine of the American Zinc, Lead & Smelt- 
ing Co., Washington zinc output in 1948 probably would have estab- 
lished an all-time record. The Holden mine of the Howe Sound Co. 
in Chelan County produced over three times as much zinc in 1948 as 
in 1947, and the Deep Creek mine in Stevens County also made a 
large gain.
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Mine production of recoverable zinc in the United States, 1989-48 (average) and 
1944-48, by States, in short tons 

: State | gears) 2944 | 1945 | 1948 | 1947 | 1948 

Western States and Alaska: 
Alaska_....---------- oe -eneeneeneene-|eeo een ee ee|-oeeeeeeee|-oteceeeee|-neenee nee 25 | 22 | 
Arizona.......-_.._...---_-----------.| | 15,372 | - 29,077 40, 226 43, 665 54, 644 54, 478 
California........_...-....-.---------- 699 8, 455 9, 923 6, 877 5, 415 5, 325 
Colorado...-._.-.._-.--------- eee 19, 784 39, 955 35, 773 36, 147 38, 745 45,164. 
Idaho__.___..-------2----------/------| 74, 239 91, 372 83, 463 71, 507 83, 069 86, 267 
Montana. ...--_-..-.----.-2 eee 48, 084 36, 127 17, 403 16, 770 45, 679 59, 095 
Nevada...__-.....------.--------- ee 11, 407 20, 699 21, 457 22, 649 16, 970 20, 288 
New Mexico.________-.-.------.------| 40,703 | 50,727] 40,295] 36,103} 44,103 41, 502 
Oregon_._.__--.__-.----.---.--.------|----------|----- ee 1 feel ee 1 |i--_--..e 
South Dakota. -_-___-.__._--------- 32 56 |---| 19 29 
Texas... 22-2 | eee fee 44 22 |._-.-----. 
Utah.._....-.--._-..----------.--...-} 42,560 |  38,994| 33,630; 28,292] 43,673 41, 490 

- Washington. __..-..---..--_-_--..-..__| 12, 522 11, 904 11, 693 11, 329 13, 800 12, 638 

Tota]__...-----.------..-.---.----.-| 265,302 | 327,366 | 293,864 | 273,383 | 346,165 366, 298 

West Central States: . 
Arkansas. _.-_---.-2----22-- 2 ee 209 19 303 85 18 31 
Kansas. ...--_-....-------- eee 62, 045 63, 703 48, 394 47, 703 41, 497 35, 577 
Missouri_..2....-...-----..--.-..-__--| 28, 308 36,626 | 22,175 22, 234 17, 074 6, 463 
Oklahoma.........-.-......-.....-..-| 146,102 | 91,449 69, 300 69, 552 51, 062 43, 821 

: Total__...-.-.....---.--.-.....-.--_]| 231, 664 | 191,797 | 140,172 {| 139,574 109, 651 85, 892 

States east of the Mississippi River: | 
Tllinois..........-...--.-.----.-.------| 5, 918 7, 262 8,310 8,798 | 10,073}. 12,980 
Kentucky-.---..---- eee 790 341 182 314 508 639 
New Jersey___-.-._-_----------------- 92, 161 80, 288 81,392 | 64, 454 76, 871 76, 332 

- New York___..--_-_-_-------__------e- 40, 391 35, 541 24, 978 32, 515 34, 116 34, 566 
‘Tennessee. ...-.--...--- ee 37, 816 40, 831 33, 824 24, 614 31, 212 29, 524 
Virginia........-..-..--..---.-..-.---|| 19, 657 19, 667 16, 075 16, 905 16, 788 15, 882 
Wisconsin. .._..-..---.2---2--2 -_ ee 8, 345 15, 549 15, 561 14, 276 12, 224 7, 864 

: Total_..._-...-.--_----..-._--.-....] 205,078 | 199,479 | 180,322 | 161,876 | 181,792 177, 787 

Grand total_-........-....-.-..-...-| 702,044 | 718,642 614,358 | 574,833 | 637,608 629, 977 

Mine production of recoverable zinc in the United States, 1947-48, by months, 
: in short tons : 

nee ce neepeyperne 

Month 1947 1948 Month 1947 1948 

January _.....-....--.--..-..-| 55,086 48, 548 |} August...........-.....-.....] 48, 855 50, 073 
February....--.-..-...-.--_-- 51, 770 48,758 || September-_......-...-..--.-_- 47, 608 53, 393 
March.-.....--.--.--2---22--- 55, 874 : 65, 356 |} October. -..--.-.--- 2 ee 51, 506 54, 624 
April........2- 222-2 ene 58, 447 53, 752 || November..._-...--.--.------ 48, 976 57, 133 
May-..----------.-----..---.| 59,098 52, 238 || December___-....-_-...-.---.| 50, 598 56, 626 
Jume_....- 2-2 62, 121 52, 060 —_—_——— |_-_———_ 
July...-.--------.----- eee 47, 719 47, 416 Total.._....--.--..---..| 637, 608 629, 977
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| FIGURE 1.—Mine production of recoverable zinc in the United States, 1941-48, by months, in short tons. 

Mine production of recoverable zinc in Arkansas, Kansas, Missouri, 
and Oklahoma decreased 22 percent to the lowest level since 1896 
despite a higher annual average concentrate market price than in any 
year prior to World War II. The output of zinc concentrates in the 
Tri-State district dropped from 204,068 tons in 1947 to 159,609 tons 
in 1948. Some of the marginal mines and tailing mills that con- 
tributed to the output in the first half of 1947, while Federal premiums 
were being paid, were nonproductive in 1948. From July 1 to 
September 5 the mines and mills of the Eagle-Picher Mining & 
Smelting Co. were shut down by a work stoppage, and other mines 
that shipped ore to the Eagle-Picher Central mill could not operate 
during this period. 

The total production in States east of the Mississippi River | 
decreased 2 percent in 1948; zinc output from this region accounted 
for 28 percent of the total domestic output. | | 

The 25 leading zinc-producing mines in the United States in 1948, 
listed in the following table, yielded 60 percent of the total domestic 

_ Zine output; the 3 leading mines produced over 23 percent and the 
6 leading mines nearly one-third.
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Twenty-five leading zinc-producing mines in the United States in 1948, in order of output OO 
- QO 

errr eS Ss SS SPs 
ee ncn eee 

Rank Mine District . State Operator Type of ore 

1| Franklin & Sterling Hill___...._..........] New Jersey_..._..----------------| New Jersey.......| The New Jersey Zine Co-......------------------------ Zine. 

9 | Butte Mines.....................-...-._..| Summit Valley (Butte)-..........| Montana_.........| Anaconda Copper Mining Co--...--------------------- Zinc-lead. 

3 | Copper Queen.._.------------------------| Warren (Bisbee) ..----------------| Arizona_..........| Phelps Dodge Corp----...----.----------------------- Do. 

4 | Balmat..........-------------------------] St. Lawrence County-....------..| New York........| St. Joseph Lead Co-_---..-.--------.----------------- Do. . 

5 | United States & Lark....._......-........| West Mountain (Bingham) .__-.-.| Utah.-........._..]| U.S. Smelting, Refining & Mining Co-.--..---------- Do. 

6 | Star_............--...--....----.-........| Hunter. _._..-.-..-.---.---..-.---| Idaho._---.----.-.| Sullivan Mining Co-_-____.---.------..---.------------- Do. 

7 | Eagle._____...--.-------------------------| Red Cliff. .._..-------------------| Colorado.........- Empire Zinc Division, New Jersey Zine Co....-..-.--| Zine. 

g | Austinville.........................--....| Austinville..............-.........] Virginia_..........] The New Jersey Zine Co-__-.--.----------.------------ Zinc-lead. Fd 

9 | Combined Metals group..-.--------------| Pioche..........---.--------------| Nevada_..........| Combined Metals Reduction Co-....-..-----.-------- Do. & 

10 | Mascot No. 2._.............__-----.--.---| Eastern Tennessee_..........--.--| Tennessee.........]| American Zinc Co. of Tennessee --..------------------] Zine. 2 
11 | Kokomo Unit._.._......_...........-.-..| Ten Mile___._._--.----.------.--.| Colorado..........} American Smelting & Refining Co-----.-------------- Zinc-lead. = 

12 | Walter Hartley..........-....------------| Tri-State..............------------| Kamsas_...-..-....] St. Louis Smelting & Refining Co.._-..........------..| Zine. kg 

13 | Ground Hog group. -__..-------.----------| Central__....--..-----------------| New Mexico...._. American Smelting & Refining Co.__.-----..--------- Do. ss 

14| Emma__._....._._------------------------| Summit Valley (Butte)...........| Montana..........| Anaconda Copper Mining Co_....----.-.-------------| Zine-lead. tH 
15 | Oswaldo................-.-...--.-...---..| Central__.._..-.--...--...-------.| New Mexico......| Kennecott Copper Corp. --..-------------------------| Zine. mM 

16 | Page____..--------.-----------------------| Yreka_.._...__--------------------| Idaho.....-.---.-- Federal Mining & Smelting Co_.....-....-.-.----.--.| Zine-lead. . 

17 | Edwards._..........-.-.-.....---.-------| St. Lawrence County _.._.........| New York.....-..| St. Joseph Lead Co. -....----------------------------- Zine. hd 

18 | Sidney____--._-.----------.--.------------| Yreka._....-----------------------| Idaho. -.-.-------- Sidney Mining Co_........--..-..-.-----.------------| Zine-lead. es 

19 | Ely Valley_..._..__..--.-----------.------| Pioche__-.........----------------| Nevada.......-...| Ely Valley Mine---_.-.--..-.-.-.---..-----------------| _, Do. > 

20 | Bayard Mine group. -_...-------.---------| Central__.....--.-----------------]| New Mexico......| U.S. Smelting, Refining & Mining Co..-..-......--.-}| Zine. ws) 

21 | Davis-Bible group_.--.----.--------------| Eastern Tennessee. .--....--..----| Tennessee.__......| Universal Exploration Co__.......--.----------------- Do. w 

92 | Lawyers-Skelton.....-.----.--.-----------| Tri-State..............-...--..---.| Oklahoma--._....] Nellie B. Mining Co_-_----.---------------------------| Zine-lead. © 

93 | Iron King _....-.--_---------------------| Big Bug__...-.._.----------------| Arizona_..........| Shattuck Denn Mining Corp-_------.----------------- Do - © 
04 | Grasselli......................-.-.........| Eastern Tennessee._....-.--.----.| Tennessee..._.....| American Zinc Co. of Tennessee-_-...---.-------------| Zine. A 

25 | Hanover Mine group.___-----------------| Central........._-...-.-.---------] New Mexico_.....| Empire Zine Division, New Jersey Zine Co-..-.---..-- Do. — 

er 
i 

ES —_ 

co 
. | i 

00
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~ Detailed information on the production of mines and districts in 
the United States may be found in the chapters of this volume dealing 
with the mine production of gold, silver, copper, lead, and zinc in the | 
various States. 

Mine production of recoverable zinc in the United States, by districts that pro- 
duced 1,000 tons or more during any year, 194448, in short tons 

. District State 1944 1945 1946 1947 1948 : 

Tri-State (Joplin region)_-._....| Kansas, southwestern Mis- |190, 270 {139, 274 {139, 038, 109,338 | 84, 839 
souri, Oklahoma. 

Coeur d’Alene region..._.._..._| Idaho___.....-._.._-..._-_.--] 85, 227 | 78,030 | 67,429 | 79,251 | 83, 801 
New Jersey_.-..---........----.| New Jersey..-__.._..-_-_..-] 80, 288 | 81,392 | 64,454 | 76,871 | 76,332 
Summit Valley (Butte).........| Montana__........___-.-----] 7,874 | 8,364 | 7,108 | 40,712 | 52,625 
Central___....__..-.-._.-.......| New Mexico__.._....__..-__| 44,648 | 36, 245 | 32,279 | 38,155 | 35, 140 
St. Lawrence County...........| New York_...._._...-.-.---| 35, 541 | 24,978 | 32,515 | 34,116 | 34, 566 
Eastern Tennessee !.__._.__....| Tenmessee_.._._..__..-.---.-| 40, 831 | 33, 824 | 24,614 | 31,212 | 29,524 
Warren (Bisbee) ..----..._.----- Arizona. ...._.-..-.-_-.-_-..| 8,070 | 18,078 | 22,374 | 32, 546 27, 669 
West Mountain (Bingham) -_.--.| Utah_._..._._--..-----_-----| 19,151 | 14,670 | 7,593 | 20,446 | 22,077 
Pioche.__......--.-.-.......--..| Nevada__._...._----_-.--_-.| 17,983 | 16,575 | 15, 764 | 14,362 | 18, 612 
Red Cliff. .........-.-.-.-......| Colorado_.......-..-.-.-.---| 20,492 | 15,805 | 16, 487 | 17,375 16, 355 
Austinville..._.....-..----..---| Virginia._.___._-_-----------] 18, 257 | 16,000 | 16,905 | 16,788 | 15, 882 
Upper Mississippi Valley_......| Northern Mllinois, Iowa,? | 17, 242 | 19,318 | 18,344 | 17,077 | 14,061 

Wisconsin. . 
; Ten Mile.___..__...-.....-._...| Colorado___._....--__---..--| 1,483 2,142 } 2,490 | 4,587 10, 338 

Park City region__.._..-....----| Utah___.--_--------...------| 9,556 | 7,485 | 8,876 | 10,956 | 10,320 
Kentucky-Southern Ilinois.._..| Kentucky, Southern Illinois..._ 5,910 | 4,735 | 5,044 | 5,728 | 7,422 
Metaline_._...__.._......-......] Washington...._..........__] 9,236 | 7,794 | 7,685 | 9,754 5,985 
Big Bug____._.___..-..-.-__---.| Arizona___.........-....-.--] 3,794 | 4,922 | 5,234] 4,991 5, 832 
Pima {Siorritas, Papago, Twin |__._.do___..-.-__...-_-_-.---| 5,170 | 3,697 | 3,948 | 4,727 5, 758 

uttes). 
California (Lead ville)...........| Colorado.._..-.._....-..-..-| 7,984 | 7,419 | 5,996 | 4,809 5, 726 
Magdalena...........---.-.-.--]| New Mexico.........-....--| 4,474 | 3,044] 3,474] 5,013 4, 856 
Coso...-...-.--.----------------| California_.........-.---_--- 555 996 854 603 4, 497 
Old Hat (Oracle) ..-.....-..----| Arizona____-.-...-..--------| 2,521 4, 750 4,235 | 3,427 3, 796 
Tintic_____..-..-.--_....--.__-.| Utah ____2.-.---_------_-__-_| 3, 450 2,928 | 38,710 | 3,969 3, 680 
Rush Valley and Smelter |___..do._--_-.-.....-.-_.__..| 6,224 | 7,720 | 6,365 | 5,642 3, 552 

(Tooele County). 
Upper San Miguel__......._..-.| Colorado.._..-.._.___-.-_._- 828 | 1,458 | 1,963 | 2,067 3, 486 
Smelter, Lewis and Clark | Montana_._._._._....-_...__| 20,623 | 2,235 | 4,995 748 3, 417 

ounty). 
Chelan Lake._.............-..-.| Washington_..__......._.._-] 1,074 | 2,419 | 1,730] 1,000 3, 289 
Northport___._..__-------------]__..-do._-__-_-__-_------.---| 1,438 | 1,410 | 1,790 | 2,788 { 3,271 
Pioneer (Rico)__..__.---.-------| Colorado.._._-....--..------| 4,557 | 3,920} 3,435 | 3,433] 3,180 
Cochise_..___.....----.-.-------| Arizona._._-_-..----..------ 46 | 1,300) 2,877] 3,143 2, 875 
Harshaw___.__.____----..-------|__..-.do__--_-.-.-_---_-------| 2,051 | 1,666 | 1,128 | 2,006{ 2,875 
Eureka (Bagdad)-_-_______.._-.--]___.-.do_--_--.---_2- 2+ _- ee 234 425 325 257 2, 321 
Tomichi___.__..._..___....._.--] Colorado.___.-..-.--_.._-__-- 431 430 440 1, 684 1, 983 
Warm Springs____........-_-_-_-_] Idaho___._...-.____-_._._...| 4,000 | 2,797 | 2,161 | 2,791 1, 545 
Heddleston_________________-__-| Montana__.__.___..____.._-.| 1,529 | 1,878] 1,516] 1,482] 1,487 
Aravaipa_.._._.---.-.___-._-.--] Arizona.___........-____---- 308 333 152 20 1, 098 
Pinos Altos_..................-.]| New Mexico..___._.___...-- 508 298 81 724 1, 056 
Animas._____.._..--.--_.-__-_--] Colorado.......-.---._------ 577 795 |} 1,590; 1,310 748 
Wallapai__.._..........._____-_.] Arizona__._-...-._.._.__._-_] 1,046 684 486 857 672 
Patagonia._.___..__.-..._.------]_._..do-------- 2-2-2. __.--] 1, 261 683 833 314 350 
Sheridan__..__......._____._----| Moontana_.._........__-__-.-.] 1,053 861 785 527 201 
Breckenridge. ._..._..........--} Colorado._....._..--_-_----- 318 723 | 1,110 | 1,279 171 
Eureka_-__._-.......-..__.....-] Newada.____...__.---..__-- 195 1,204 | 3,705 897 19 
Campo Seco..._......_.__-_._.--] California._...__.......-_--- 712 | 2,134} 3,301] 2,350 |-------- 
Flat Creek__......-.___.._-.----|-----do.--._---__------------] 1,582 | 1,714} 1,926] 1,707 |-------- 
Packer Creek.___...........-.--| Montana__._._...______...._| 1,389 254 |___.---. 83 |..------ 
Hunter Valley__............._--| California.......__........-.] 3,346 | 3,311 [___-.._-_}--_...-_]-------- 
Pioneer (Superior) _..._....._---] Arizoma_.............--...-.] 3,850 | 2,297 |._______]_-__.___|-------- 
Yankee Hill......._._.___-------| California.___._.----_-_-----| 1,444] 1,251 |_______-|---__-__|-------- 
Livingston.................-.-.| Virginia_.._..........-......} 1,410 75 |_..---..|--------|-------- 

1 Includes very small quantity produced elsewhere in State. 
2 No production in Iowa since 1917. 

SMELTER PRODUCTION 

During 1948, 19 primary zinc-reduction plants were in operation, 
of which 10 operated with horizontal retorts exclusively, 1 with both 
horizontal and vertical retorts, 3 with vertical retorts exclusively 
(1 electrothermic), and 5 with electrolytic methods. 

883326—50———82
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Horizontal-Retort Plants.—The total number of retorts reported at 
active horizontal-retort, primary plants in 1948 was 59,168, a 15-per- 
cent decrease from the 69,950 retorts on December 31, 1947, at plants 
that operated during that year. Of the total retorts reported, 53,332 
(90 percent) were in use at the close of 1948, compared with 51,668 
(74 percent) in operation at the end of 1947. 

Vertical-Retort Plants.—Four vertical-retort continuous distilling 
plants operated during 1948. The St. Joseph Lead Co. operated its 
13 electrothermic units at Josephtown, Pa., at about 87 percent capac- 
ity throughout the year. Of the 66 vertical retorts at the remaining 
3 plants, 61 were in operation on December 31, 1948. | 

Electrolytic Plants.—F ive electrolytic plants were in operation dur- 
ing 1948, asin 1947. There were 3,370 cells at the plants on December 
31, 1948, of which 3,310 (98 percent) were in operation; the number of 
cells at the end of 1947 was 3,210, of which 3,176 (99 percent) were 
operating. | 
Smelting Capacity.—Irrespective of additions or subtractions of 

smelter recovery units, statistics on domestic smelting capacity vary 
from year to year owing to changes in metallurgical practices among 
the various plants. According to reports to the Bureau of Mines, the 
zinc-reduction plants in the United States on December 31, 1948, had 
a stated annual capacity to produce 1,010,933 tons of slab zinc under 

| normal operating conditions, allowing for necessary shut-downs for 
repairs. This figure, which compares with a 998,087-ton reported 
capacity at the end of 1947, indicates that the 1948 output was 84 
percent of the capacity, as compared with 86 percent in 1947. Hori- | 
zontal- and vertical-retort plants operated at 82 percent of a stated 
610,697-ton capacity (88 percent of a 599,502-ton capacity in 1947), 
electrolytic plants at 91 percent of a 345,172-ton capacity (36 percent 
of a 341,701-ton capacity in 1947), and secondary smelters at 58 
pen a 55,064-ton capacity (66 percent of a 56,884-ton capacity 
in 1947). 

Waelz Kilns.—Waelz plants have been installed in recent years at 
several midwestern and eastern smelters to facilitate recovery of addi- 
tional metals from the ore and to reduce over-all smelting losses. The 
following companies operated Waelz kilns in 1948: 

Arkansas: 
Fort Smith—The Residue Co. 

Illinois: 
Fairmont City—American Zinc Co. of Illinois. 
La Salle— Matthiessen & Hegeler Zine Co. 

Kansas: 
Cherryvale—National Zine Co., Inc. 

Oklahoma: 
Henryetta—Eagle-Picher Mining & Smelting Co. 

Pennsylvania: 
Donora—American Steel & Wire Co. 
Palmerton—New Jersey Zinc Co. 

Slag-Fuming Plants.—The following companies operated slag-fuming 
plants in 1948 and produced impure zinc oxide, which was further 

| treated for the recovery of slab zinc: 

Idaho: 
Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 

Montana: 
East Helena—Anaconda Copper Mining Co.
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Texas: 7 | | 7 
| El Paso—American Smelting & Refining Co. Oo 

Utah: 
Tooele—International Smelting & Refining Co. 

| The American Smelting & Refining Co. slag-fuming plant at El 
Paso, Tex., under construction during 1947, was completed and began 
operating in August 1948. During 1948 these four plants treated 
510,581 tons of hot and cold slag, which yielded 87,104 tons of oxide 
fume containing 53,394 tons of recoverable zinc. Corresponding 
figures for the three operating plants in 1947 were 587,364, 94,996, 
and 56,025 tons, respectively. | 

The St, Joseph Lead Co. continued experimental operation of its 
slag-fuming plant at Herculaneum, Mo., in 1948 and recovered slab 
zinc as a direct product of the operation that treats lead blast-furnace 
slag containing 12 to 16 percent zinc. 

Active Zinc-Reduction Plants.—Operations at active primary zinc 
smelters and electrolytic plants in 1948 were below capacity, due in 
part to labor-management difficulties that precipitated strikes at 
smelters at Forth Smith, Arkin August, September, and October, and 
at East St. Louis and Hillsboro, Ill., in August through December. 
The Donora, Pa., smelter was shut down temporarily in November to 
determine the cause and extent of noxious fumes that were reported 
to have caused illness and death among residents of Donora. A list 
of the zinc-reduction plants operating in the United States in 1948 

| follows: 
Primary zine distillers 

Horizontal-retort plants 
Arkansas: 

Fort Smith—Athletic Mining & Smelting Co. | 
Illinois: © | : 

Fairmont City—American Zine Co. of Illinois. 
La Salle—Matthiessen & Hegeler Zine Co. | 

Oklahoma: : 
Blackwell—Blackwell Zine Co. 
Henryetta—Eagle-Picher Mining & Smelting Co. 
Bartlesville—National Zine Co., Ine. 

Pennsylvania: | 
Donora—American Steel & Wire Co. 
Palmerton—The New Jersey Zine Co. of Pennsylvania. 

Texas: 
Amarillo—American Smelting & Refining Co. | 
Dumas—American Zinc Co. of Illinois. 

| Vertical-retort plants 7 
Tllinois: 

Depue—The New Jersey Zine Co. 
Pennsylvania: 

Palmerton—The New Jersey Zine Co. of Pennsylvania. 
Josephtown—St. Joseph Lead Co. 

West Virginia: 
Meadowbrook—E. I. du Pont de Nemours & Co., Ine. 

Electrolytic plants 
Idaho: 

Kellogg—Sullivan Mining Co. 
Tilinois: 

East St. Louis—American Zinc Co. of Illinois.
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Montana: © | 
7 Anaconda—Anaconda Copper Mining Co. . 

Great Falls—Anaconda Copper Mining Co. 
Texas: 

| Corpus Christi—American Smelting & Refining Co. 

| Secondary zine distillers 
Alabama: | ; 

Fairfield—W. J. Bullock, Inc. 
California: | , 

Los Angeles—American Smelting & Refining Co., Federated Metals Division. 
Torrance—Pacific Smelting Co. | 

Tilinois: | 
Beckemeyer—American Smelting & Refining Co., Federated Metals Division. 
Hillsboro—American Zine, Lead & Smelting Co. | 
Sandoval—Sandoval Zine Co. 

Maryland: | 
Baltimore—Brooklyne Chemical Works, Inc. | 

New York: : 
| Rome—Rome Smelting & Refining Corp. 

Pennsylvania: | 
Bristol—Superior Zine Corp. 

_ Philadelphia—General Smelting Co. 
West. Virginia: : 

Wheeling— Wheeling Steel Corp. 

PRIMARY AND REDISTILLED SECONDARY SLAB ZINC 

The output of primary slab zinc in 1948 dropped nearly 2 percent | 
from the 1947 production. The use of foreign concentrates declined, © 

, and the slab zinc produced from this source fell 15 percent. Output 
from domestic ore, largest since 1944, rose 5 percent. 

Production of redistilled slab zinc from zinc scrap increased 5 percent 
in 1948 to the highest level on record. Of the 62,320 short tons of 
redistilled secondary slab zinc produced, 28,070 tons (45 percent) 
were derived from primary smelters and 34,250 tons (55 percent) were 
produced at secondary plants. Data on output of remelted secondary 
slab zinc are not included with those for redistilled metal. In 1948 the 
production of slab zinc recovered by remelting purchased scrap was 
7,796 tons (7,443 tons in 1947). Zinc rolling mills and other sub-| 
stantial consumers of slab zinc recover large quantities of zinc from 
their own plant scrap; but such metal is not measured statistically, for 
it seldom enters the market as scrap. 

Primary and redistilled secondary slab zinc produced in the United States, 
1939-43 (average) and 1944~48, in short tons 

Primary total (ex- 
«gs U in. 

Domestic Foreign Total y ing) 

1939-43 (average)---.----------------------| 591,570] 176,172 | —_-767, 742 52, 052 819, 794 
1944.___........-.-..----s-----------------| 574,453 | 12947849 | 869; 302 49, 037 918, 339 
1945.._...._.-.---.------------------------| 467,084 | 12971477 | 764,561 49, 249 813, 803 
1946___.._._...-.-.-.----------------------| 459,205 | 269,057 | 728, 262 44, 516 772. 778 
1947___.....-.-.---------------------------} 510,058 | 292, 437 | 802, 495 59, 542 862, 037 
1948.__._.......-.-.-.-.-.-----------------] 537,966 | 249,798 | 787,764 62,320 | 850, 084 

1 Includes a small tonnage of foreign slab zinc further refined into high-grade metal in the United States.
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| DISTILLED AND ELECTROLYTIC ZINC 

Of the 1948 output of primary zinc, 60 percent was distilled and 
40 percent was produced electrolytically, compared with 63 and 37 
percent, respectively, in 1947. 

Production of Intermediate grade and Regular High Grade rose 
6 percent and 3 percent, respectively, in 1948. Output of Special 
High Grade increased for the third consecutive year and was nearly 
4 percent above the 1947 production. Owing to the substantial supply 
of brass scrap available for the manufacture of brass products and 
a drop in demand for Brass Special grade zinc, smelter output fell 25 
percent. Declines of 2 percent and 63 percent were recorded in the 
production of Prime Western and Selected grades, respectively. 
Of the total 1948 production (comparable 1947 figures in parentheses), 
37 percent (37 percent) was Prime Western, 29 percent (28 percent) 
Special High Grade, 23 percent (22 percent) Regular High Grade, 
5 percent (7 percent) Brass Special, 5 percent (4 percent) Intermediate, 
and 1 percent (2 percent) Selected. | 

Distilled and electrolytic zinc, primary and secondary, produced in the United 
States, 194448, in short tons 

CLASSIFIED ACCORDING TO METHOD OF REDUCTION 

Redistilled secondary ! 

Electro- OO 
Year lytic pri- Distilled At pri- At second- Total 

mary mary ary smelt- 
smelters ers 

1944__ 2 eee eee 317, 388 551, 914 24, 673 24, 364 918, 339 
1945__.__------------------ 22 ---eee-eeee 269, 924 494,637 | , 21, 205 28, 037 813, 803 
1946__-___------.------------------ 8+ 281, 295 446, 967 18, 408 26, 108 772,778 
1947_..--_-------------------e-e--ee 295, 520 506, 975 22, 093 37, 449 862, 037 
1948__-_ 1 2. -------n nnn nese} 8128477 | 475; 287 28,070} 34,250 | 850, 084 

CLASSIFIED ACCORDING TO GRADE 

l 
| Grade A | | Grades C and D | 

Yy -eoo Gane B | Grade E Total 
ear S ial Regul nterme- rime ota. 

High Grade High Grade diate) gorass, Selectea | Western) 
(99.99% Zn) | (Ordinary) pecia 

1944__._..._._._. 251, 210 251, 595 55, 928 54, 396 24, 396 280, 814 918, 339 
1945_...--.-__.. 220, 241 191, 639 49, 106 75, 749 17, 367 259, 701 813, 803 
1946_._..-..-..- 236, 184 180, 366 32, 294 75, 296 13, 697 234, 941 772, 778 
1947___....-_._. 239, 274 190, 429 36, 812 61, 104 12, 844 321, 574 862, 037 
1948.-_..--.-1*] 248, 346 196,482 | 38,802 | 45, 946 4,723 | 315,695 | 850, 084 

| 1 For total production of secondary zinc see chapter on Secondary Metals—Nonferrous. 

PRIMARY SLAB ZINC, BY STATES 

_ Montana contimued to be the leading producer of primary slab 
zinc in 1948; Pennsylvania and Oklahoma remained in second and 
third places, respectively. Of the States for which production figures 
may be shown separately, Illinois, Idaho, and Arkansas occupied 
the next three positions. As usual, in Montana and Idaho slab zinc. 
was produced by electrolytic methods only. In Illinois and Texas 
both electrolytic and distilled zinc metal was recovered, whereas in 
all other States zinc was recovered by distillation alone.
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Primary slab zinc produced in the United States, by States where smelted, 
1939-43 (average) and 194448, in short tons 

| Ark Okla | Pennsy1| “ox - rkan- * is a- ennsyti- an ne eae Year SAS Idaho | Mlinois [Montana] yoyg | vanin West short 
Virginia!) ons Value 

1939-43 
(aver- . 
age)..| 35,357 | 35,247} 140,071 | 173,134] 92,318 | 200,571 | 91,044 | 767, 742 |$115, 681, 000 

1944._.._] 31,350 36,562 | 155,362 | 224,391 | 107,364 | 206,315 ; 107,958 | 869,302 | 149, 520,000 
1945_....| 29,391 33,110 | 124,904 | 179,251 | 106,115 | 200,709 91,081 | 764, 561 | 131, 504, 492 

. 1946_..__ 18, 720 34,832 | 104,002 | 186,662 | 104,125 | 178,811 | 101,110 | 728, 262 | 129, 630, 636 
1947___.. 17, 158 41,801 113,192 | 197,453 | 128,398 | 193,524 | 110,969 |} 802,495 | 171,894, 429 
1948.-.-| 15,586] 42,064| 93,229! 207,717 | 137,844 | 171,276 | 120,048 | 787, 764 | 209,860, 330 

1 Includes Missouri 1943-44 and 1947-48... . 

SECONDARY ZINC | 

In addition to the redistilled secondary slab zine (unalloyed) 
already reported herein, some remelted slab zinc is produced, and a 
large quantity of secondary zinc is recovered each year in the form 
of alloys, zinc dust, zinc pigments, and zinc salts. Additional in- 
formation on secondary zinc is given in the Secondary Metals— 
Nonferrous chapter of this volume. 

BYPRODUCT SULFURIC ACID 

| Sulfuric acid made from the sulfur dioxide gases produced in roast- 
ing zinc blende (sphalerite) is an important byproduct of zinc smelting. 
To utilize a larger proportion of their acid-producing capacity, some 
plants also consume large quantities of native sulfur. The production 

| of sulfuric acid at zinc-blende roasting plants decreased 12 percent in 
1948. | 

Sulfuric acid (basis, 100 percent) made at zinc-blende roasting plants in the 
United States, 1944-48 

Made from zinc Made from native 
blende ! sulfur Total | 

Year Value 2 

Short Short Short |—————_-___ 
tons Value ? tons Value ? tons Av 

Total verage per ton 

1944... eee 652, 001 | $8, 344,143 | 201,109 | $2, 573, 734 858, 110 $10, 917, 877 $9. 94 
1945.....--.----------| 610,938 | 7,944,478 | 235,594 | 3,063,603 | 846,532 | — 11, 008, 081 10. 10 
1946___._..-_-.---------| 544,529 | 6, 842, 541 160, 886 | 2,021,696 | 705, 415 8, 364, 237 9. 76 . 
1947.__....--.----------| 598,703 | 8,001,205 | 266,104 | 3,556,281 | 864,807 | 11, 557, 486 10.38 
1948.__._-.-_-----------| 529,478 | 7,478,271 | 233,099 | 3, 292,261 | 762, 577 10, 770, 532 10. 97 

1 Includes acid from foreign blende. 
2 At average of sales of 60° B. acid. 

ZINC DUST 

. All previous records for production of zinc dust were broken in 
1948, the total output being 5 percent above the former high point 
reached in 1947. Zinc powder and blue powder are not included in 
the Bureau of Mines production totals; the zine dust statistically
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reported is restricted to commercial grades that comply with severe _ 
specifications as to percentage of unoxidized metal, evenness of grad- | 
ing, and fineness of particles. The zinc content of the dust produced 
in 1948 ranged from 95.00 to 99.74 percent and averaged 97.73 percent. 

_ Shipments of zinc dust, which totaled 31,389 tons—2 percent of which 
went to foreign countries—were slightly lower than production. The 
quantity consumed at manufacturers’ plants (2 percent of output) 
was smaller than the difference between production and shipments 
with the result that producers’ stocks increased from 1,156 tons at 
the beginning to 1,205 tons at the close of the year. | , 

The average price of zinc dust shipped to domestic consumers in 
1948 was 15.55 cents a pound compared with 12.4 cents in 1947. The 
raw materials used to manufacture zinc dust are reviewed in the 
Secondary Metals—Nonferrous chapter of this volume. Most of the 
production is from zine scrap (principally galvanizers’ dross), but some 
is recovered from zine ore, slab zinc, and as a byproduct of zinc 
refining. 

Zinc dust! produced in the United States, 1939-43 (average) and 1944-48 

Value ; Value 

Year tons Average Year Sons Average 
Total per Total per 

| pound pound 

1939-43 (average) ...| 22, 158 | $4,090,688 |  $0.092 || 1946._____._..._..-.| 28,574 | $6,057,688 | $0. 106 
1944______...__.._..| 26,511 | 5, 408, 244 - 102 || 1947._.__._----.----] 30,602 | 7, 589, 296 . 124 
1945_........--...-| 25,877 | 5, 297, 154 101 || 1948--..-22222L-TT7| 82, 217 | 10; 051, 704 "156 

1 All produced by distillation. 

ZINC PIGMENTS AND SALTS 

The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are manu- 
factured from various zinc-bearing materials, including ore, metal, 
scrap, and residues. Details of the production of zinc pigments and ~ 
salts are given in the Lead and Zinc Pigments and Zinc Salts chapter 
of this volume. : | 

CONSUMPTION AND USES 

According to reports from 589 plants, 817,735 tons of slab zinc 
were put in process in 1948, a 4-percent increase over the 1947 total 
but 8 percent below the record level of 888,626 tons in 1944. Receipts 
at consumers’ plants in 1948 were 833,464 tons. A comparison of the 
calculated figure of slab zinc available to consumers and the actual 
measured consumption since 1943 indicates that coverage of the plant 
survey was approximately 97 percent. | 

Galvanizing continued as the principal use of slab zinc, and the 
quantity consumed for this purpose in 1948 was the greatest in the 
history of the zinc industry. Consumption of slab zinc for the manu- 
facture of brass products continued to decline. The quantity of zinc 
used for zinc-base alloys reached an all-time high of 234,628 tons, a 
gain of 9 percent over the previous record of 214,469 tons in 1947.



1296 MINERALS YEARBOOK, 1948 

Consumption of slab zinc in the United States, 194448, by industries, in short tons! 

Industry and product 1944 1945 1946 1947 1948 

Galvanizing: 2 | 
Sheet and strip.............-----.-----| 119,381 | 135,383 | 113,816 | 115, 147 120, 360 
Wire and wire rope..__...-.-.--------- 44,350 ; 46, 083 43, 667 49, 726 49, 906 
Tubes and pipe_________.-..-..---_--- 50, 472 63, 163 62, 460 77, 238 81, 874 
Fittings. _...-..---...--2--.-2-----22--| 14,118 10,014 | 10, 593 10, 467 14, 037 
Other-______...--------.-------------| 87, 675 82, 538 89,223 | 108, 749 104, 792 

Total galvanizing..................| 315,991 | 387,181 | 319,759 | 361, 327 370, 969 
Brass products: 

Sheet, strip, and plate._...............| 246,402 | 146,375 66, 125 50, 212 51, 813 
Rod and wire..........-----------.-.-| 70,970 67, 299 53, 387 34, 653 32; 076 
Tube_....------.-sseeeneeeeneeeeeeee} 27,725 21, 507 19, 173 15, 488 15, 890 
Castings and billets. -._.....---_.--._- 16, 703 12, 942 4,776 3, 155 4, 228 
Copper-base ingots_________-_-.-_-__-- 17, 174 9, 893 4,379 7, 299 3, 546° 
Other copper-base products_..._._.___- 2, 953 1, 361 1, 262 1, 540 1, 587 

Total brass products..-.............| 381,927 | 259,377 | 149,102] 112, 347 109, 140 
Zinc-base alloy: 

Die castings._............-...--..-....| 76,201 | 121,966 | 206,237 | — 210, 214 230, 995 
Alloy dies and rod_..____.-_.---2.._2.- 8, 245 8, 286 5, 313 3, 802 3, 171 
Slush and sand castings---_.--.-._---- 75 584 661 453 462 

Total zinc-base alloy.-_..--------._- 84,521]  130,836| 212,211] 214,469 234, 628 
Rolled zine._..............---.----.----...] 76, 524 97, 589 92, 397 70, 680 76, 672 

_ Zine oxide......--.----.--.----------.2-.-| 20,198 18, 113 19, 170 18, 376 15, 657 
Other uses: . 

Wet batteries_..._........-...-.------- 2,174 1,790 1, 635 1, 462 1, 368 
Desilverizing lead. .._...-....---.--..- 2, 051 2, 095 1, 781 2, 687 2, 654 
Light-metal alloys.........--..-._-.-.- 2, 047 1, 469 545 607 1, 125 
Other ?___.........--------------se- se 3, 193 3, 861 4, 642 4, 405 5, 522 
Total other uses........-_-..----.._- 9, 465 9, 215 8, 603 9, 161 10, 669 

Total consumption 4.................| 888,626} 852,311 | 801,242! 786, 360 817, 735 

1 Excludes some small consumers. 
2 Includes zinc used in electrogalvanizing and electroplating, but excludes sherardizing. 
3 Includes zine used in making zine dust, bronze powder, alloys, chemicals; castings, and miscellaneous — 

uses not elsewhere mentioned. 
4 Includes 6,982 tons of remelt zine in 1944, 5,111 tons in 1945, 3,912 tons in 1946, 3,577 tons in 1947, and 3,141 

tons in 1948. 

The quantity of slab zinc consumed for rolled products in 1948 
increased 8 percent over the 1947 figure. In addition to slab zinc, the 
rolling mills remelt and reroll the metallic scrap produced from their 
fabricating operations. The scrap so treated in 1948 amounted to 
15,032 tons—a slight increase from the 14,952 tons processed in 1947. 
Purchased zinc scrap in the form of zinc clippings, old zinc scrap, and 
engravers’ plates totaling 3,689 tons were melted and rolled in 1948 
(3,050 tons in 1947). Production of rolled zinc from slab zine and 
purchased scrap was 77,669 tons, an increase of 9 percent over the 
1947 total. Inventories of rolled zinc were 1,968 tons on December 
31, 1948, compared with 1,852 tons on the same date in 1947. In 
addition to the actual shipments of 54,386 tons of rolled zinc in 1948, 
the rolling mills processed 38,200 tons of rolled zinc (including that 
which was remelted and rerolled) in manufacturing 23,851 tons of 
semifabricated and finished products. 7
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Rolled zinc produced and quantity available for consumption in the United States. 
1947-48 © | 

1947 | | 1948 

Value | Value 

Short Short 
tons Average tons Average 

Total per Total . per 
. | pound pound 

Production: . 
Sheet zinc not over 0.1 inch thick..| 20,598 | $7,357,171 | $0.180| 18,974 | $7,952,260 | $0. 210 
Boiler plate and sheets over 0.1 . 

inch thick_............-.-..... | 1,624| 578,853 148] 1,344] 440, 543 164 
Strip and ribbon zinc!__.....-.-..| 47,887 | 15, 253, 466 "164 | 56,301 | 19, 439, 164 "173 
Foil, rod, and wire_....--.----.-..| 1,138] 540,770 :238 | 1,050 | 602; 710 "287 

Total rolled zinc .........-.-.-.] 71,197 | 23, 730, 260 .167 | 77,669 | 28, 434, 677 183 
Imports....--------------------------- 1 457 . 229 120 32, 871 . 137 
Exports.......----------------------.-| 27,950 | 23,089,705 | 2194] 6,380] 2,715,830 213 
Available for consumption.._-_.._._.-| 23 63,984 |.-.--.-----.|----------| | 71, 293 |_-----_-----|_-_-2-__-- 
Value of slab zine (all grades) _________]_----_-.--.|--------1--- 107 |_--_-_--__|----- eee. . 133 
Value added by rolling....--__----.._-|----------|---2-------- .060 |----------]------------ . 050 

1 Figures represent net production. In addition 14,952 tons of strip and ribbon zine in 1947 and 15,032 
tons in 1948 were rerolled from scrap originating in fabricating plants in connection with zine rolling mills. 

2 Revised figure. 
3 Allowances made for change in producers’ stocks of rolled zine. 

The following table shows-the six commercial grades of refined slab 
zine and purchased remelt spelter consumed by the various industries 
in 1948. Of the 817,735 tons of domestic and foreign zinc consumed, 
40 percent was Prime Western, 33 percent Special High Grade, and 

| 16 percent Regular High Grade, compared with 42, 31, and 15 percent, 
respectively, in 1947. All grades of zinc were used for galvanizing 
and in the manufacture of brass. Prime Western was the principal 
grade used in the hot-dip process of galvanizing, the higher grades 
being used chiefly for electrogalvanizing. Rigid specifications in 
brass manufacture necessitate the use of high-purity metal, 75 percent 
of the total used in this industry being of the two highest grades. 

Consumption of slab zinc in the United States in 1948, by grade and industry, 
in short tons 

Special | Regular Inter- Brass Prime Industry Gueh, Giigh mediate | Special Selected Western Remelt Total 

Galvanizers.........| 13,903 | 12,446 | 13,798] 15,180 520 | 312,949] 2,173 | 370,969 
Brass products_ .-..-- 22, 005 60, 159 4,021 8, 978 1, 666 11, 600 711 109, 140 
Zinc-base alloy_._.-.| 229, 057 5, 479 12 , 0 0 64 16 234, 628 
Rolled zinc....-...--| 3,180 | 34,230 | 17,704] 20,175 0} 1,383 0| 76,672 
Zine oxide_....------ 537 13, 627 0 493 0 1, 000 0 15, 657 
Other.....-------.-- go2| 41518 | 1,707 551 o| 2;760 241 | 10, 669 

Total..........| 269,574 | 130,459] 37,242] 45,377| 2,186] 320,756{ 3,141 | 817,735 

CONSUMPTION OF SLAB ZINC BY GEOGRAPHIC AREAS 2 

The geography of slab zinc consumption is available in detail only 
since 1940. During the 9-year period through 1948 substantial shifts 
are observable, largely the result of conversion to war production in 

2 This section is based partly on a detailed study by Ransome, Alfred L., Consumption of Slab Zine 
in the United States by Industries, Grades, and Geographic Divisions, 1940-45: Bureau of Mines Inf, 

. 7450, 1948, 30 pp.
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1940-41 and reconversion to peacetime consumption in 1945-46. 
The distribution of total slab zinc consumed for all uses according to 
geographic divisons and by States and for individual uses is shown 
in the following tables. 

Consumption of Slab Zinc for All Uses.—During the period 1940-45 
Illinois ranked first among the 42 zinc-consuming States and the 
District of Columbia with an annual average of 123,677 short tons. 
The use of zinc in Illinois has increased in the years following and the 

, State has maintained its lead in zinc consumption. Connecticut, 
which averaged second during the war period owing to the large 
quantities of zinc consumed in the brass plants of that State, has since 
dropped to fifth place. Since 1940 Pennsylvania has held either 
second or third place. The greatest concentration of slab-zinc 
consumption is in the region comprising Illinois, Indiana, Michigan, | 
Ohio, and Wisconsin. This area, which has consistently ranked first 

| in zinc consumption since 1940, uses nearly half the total quantity 
of slab zinc consumed annually in the United States. The region of 
least consumption is the Mountain States, including Arizona, Colorado, : 
Idaho, Nevada, New Mexico, and Utah, which has accounted for less 
than 0.3 percent of the total. | 

Consumption of slab zinc in the United States, 1940-45 (average) and 1946-48, 
| by geographic divisions and States 

a 
: 1940-45 (aver- age annual) 1946 1947 1948 

Geographic division and State. § |---| | -—__—_|-___ 
Short Short Short Short 

| tons | Rank | ‘tons | Rank) ‘tons | Bak) ‘tons | Rank 

I. New England: . 
Connecticut._._.----------| 120, 810 2 72, 886 4 58, 170 4 57, 003 5 
Massachusetts. _..-.------ 14, 357 14 11, 262 15 11, 241 15 10, 535 15 
Maine__-.----..---.------] . 988 23 203 30 93 30 78 31 
New Hampshire---..----.- 246 30 (1) 37 (1) 34 (‘) 35 
Rhode Island_...----- --- 193| 32 | @) | 28] @ 25 | (1) 29 

Total......-..----------| 136,504] 3 | 84,677; 3] 69,902} 3) 67,952] 3 
II. Middle Atlantic: I ns Teen Gs Tens es ns 

New Jersey__.-.----------| 22, 607 il 18, 660 11 23, 173 10 21, 138 12 
New York. ...------------ 48, 222 7 45, 809 6 44, 620 7 47, 351 6 
Pennsylvania....--.------| 111,142 3 |122, 472 3 | 120,081 3 | 131,101 3 

Total__.....-.-----------} 181, 971 2 {186,941 2| 187,874 2 | 199, 590 2 

IIL. South Atlantic: 
Delaware.._-_-.------------- 1 41. |._._----|------|----------]-----|---- .-----]------ 
District of Columbia _-_.- 152| 34 | (1) 36} () 33/0) 33 
Florida..........--.------ 186 | 33 Q) | 35 fp 
Georgia.-.---------------- 1, 076 - 22 2, 145 19 2, 750 19 2, 738 19 
Maryland_..--........----| 24,830 9 16, 696 12 23, 276 9 24, 966 9 
North Carolina___...------ 1 41 |__.___.-|]------|----------]------|----------]|------ 
South Carolina__..._.-.-.- 152 34 (4) 33 () 31 (’) 32 
Virginia....------.--------| 700 25 201 31 234 28 365 27 
West Virginia......------- 19, 333 12 21, 858 9 21, 641 11 23, 845 10 

Total...-.-------------- 46, 431 4 41, 029 4 47, 963 4 52, 038 4 

IV. East North Central: 7 
Tilinois._..--..------------] 123, 677 1 155, 838 1 140, 586 1 152, 690 1 
Indiana--_.--.--------.--- 63, 373 5 64, 849 5 56, 908 5 61, 363 4 
Michigan___-.------------| 48, 659 6 44, 148 7 45, 418 6 42, 024 7 
Ohio_....-----. -----------| 105, 134 4 |125, 635 2| 135, 204 2 | 132,735 2 
Wisconsin_..---.---------- 27, 333 8 13, 204 14 12, 691 14 12, 117 14 

Total_..----------------| 368,176} 1 |403,674| 1]| 390,807/ 1] 400,929 1 
oo ——-_. ———=—_= aS. ol —=—T—E’_e————EESSSS eee SS oE—=—e=Eq—=£=__S 

See footnote at end of table.
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Consumption of slab zinc in the United States, 1940-45 (average) and 1946-48, 
by, geographic! divisions and States—Continued | 

1940-45 (aver- vee aubwal) 1946 1947 1948 
_ Geographic division and State eS (Sen (a 

Short Short Short Short tons Rank]. tons Rank tons Rank tons Rank 

V. East South Central: | - 
Alabama.......--..-..----| 17,540 | 13] 16,569) 13} 17,048] 12] 22,030] 11. 

| Kentucky_..........-.-.--| 6,325| 16} 5,979] 17| 7,803| 36] 9,014| 16 \ 
. Mississippi_...------------ 6 39 |_.--------|------]----------|_---.-|-- -----_-|------ 

‘Tennessee__...---.-------- 706 24 946 22 1, 718 21 1, 242 23 

—  Total_..---- -----------| 24,577 6 | 23,494 7| 26, 659 7| 32,286} 5 

VI. West North Central: 
Towa...-.--..-------------| 8,742] 17] 6,482] 16} 7,258] 17] 7,409] 17 
Kansas....---------------- 18 37 318 27 33 32 22} 34 
Minnesota---------------- 2, 048 19 3, 063 18 3, 796 18 4, 232 18 

Missouri-__-.----.-----.--- 9,372 | 15 18, 763 10 16, 268 13 17,625 |: 13 
_ Nebraska...--.-.--------- 575 26 _ 924 24 1, 650 22 1, 551 22 

Total.....-.-.--.-------| 17,755| 7] 29,550] 5] 29,005} 5] 30,839 6 
VII. West South Central: . 

Louisiana... -------------- 212 31 (*) 32 (4) 29 (1) 30 
Oklahoma.....-------- --- 466 28 (1) 25 QC). 24 (4) 24 
Texas....--.-.------------ 2, 141 18 1, 563 20 2, 134 20 1, 726 21 

Total__......--.-------| 2819] 8| 2385] 8] 3,063! 8| 2,900 8 
VIII, Mountain: oto 7 . 

Arizona._.------.--------- 16 38 |.------- .-|------]----------]------]--------_-]------ 
Colorado.........-....-.-.} 1,352] 21] 1,286/ 21 | 1,650) 22] 1,830] 20 
Idaho.........--.-..-. 02. 375 | 29} () 29} (1) 26} (1) 26 
Nevada.-..-.--.-.--------- 45 35 |_-------2-|------|--.-------| -----|----------|------ 
New Mexico. -.--.-.------- 3 40 |_-----.---].-----]-- .-------|------|----------|------ 
Utah... -.0-s 23| 361 (4 34] () 35 |) 36 

Total_.......-.----.---| 184] 9] 1,633] 9] 2086] 9] 2,321 9 : 
IX. Pacific: ff 

California... .-..-...------ 23, 417 10 26, 571 8 27, 443 8 27, 616 8 . 
Oregon....__.---.-..------ 478 | 27 354 | 26 339 | 27 361 | 28 
Washington__..---..-.._-- 1, 682 20 934 23 1,129 23 903 25 

. Total__......-----.------ 25, 577 5 27, 859 6 28, 911 6 28, 880 7 

Grand total....---..----| 805,714 |-.---.| 801, 242 — 786, 00 |... 817, 735 = 

1 Nominal quantity consumed included with subtotal for division, as less than 3 companies reported. 

Consumption of Slab Zinc for Galvanizing.—The iron and steel in- 
dustry is the largest consumer of slab zinc, which it uses for galvan- 
izing or rustproofing sheets, wire, tubes and pipes, building and 
pole-line hardware, railway-signal equipment, chains, bolts, screws, 
and a multitude of other items. It is, therefore, quite understandable 
that the principal iron and steel producing States are also the principal : 
consumers of zinc for galvanizing. From 1940 through 1943, Pennsyl- 
vania ranked first among the 34 States which consumed zinc for this 
purpose. In 1944 Ohio displaced Pennsylvania and retained the top 
position in the succeeding years through 1948. The greatest con- 
centration of zinc consumption for galvanizing is the region comprising 
Illinois, Indiana, Pennsylvania, and Ohio, which accounted for 
62 percent of the average annual domestic consumption for this use 
in the period 1940-45. In 1946, total zinc used for galvanizing in 
these States rose to 65 percent, but declined to 63 percent in 1947 
and 1948.
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Consumption of slab zinc for galvanizing in the United States, 1940—45 (average) 
and 1946-48, by States 

| 1940-45 (average ceo. canal) 1946 1947 1948 

State graphic ——_ | |_|] —___— | 
{VISIO 

| | Short Rank Short Rank Short Rank Short '|Rank 

Alabama.....----_-.--_--- V 17, 471 5 (1) 6 (1) 7 (4) 9 
California...........-._-- Ix} 12,726] 8] 14307! 81] 17,016} 8| 15,046 8 | 
Colorado.................-| Vit} 1317] 1] @ 20) 20) @ 19 
Connecticut. _....-.------ I 3, 284 14 3, 196 15 3, 405 16 3, 752 15 
Florida_................- III 184} 29| @ 33 || Lee 
Georgia.......-....---.--- Til} 1,074) 21 @) i} is | (@) 17 
Illinois...............-.- Iv | 29,753| 3] 37,161| 3] 440871 31 47,660 3 
Indiana..__..------------- IV 22, 369 4 25, 007 4 27, 018 4 26, 458 4 
lowa............... VI 188} 28] () 29} () ee) 31 
Kentucky. .-.----------- Vv 6, 259 12 (3) 9 (1) 9 (1) 9 
Louisiana.............--_- VII 208) 27) @) 2%} (a) az | ay 28 
Maine__.__.._.--.---.---- I go. | 22) @) 25) (x) o9| (a) 29 
Maryland_-_...----.------ Itt 17, 484 6 15, 968 7 22, 464 5 24, 422 5 
Massachusetts.._.._.__--- I| 6507} wl! 5,154| 10] 6 769| 111 6065] 10 
Michigan...___..____-_- Vi 4065| i131 3537] 14] 4045] 14] 3,513] 16 
Minnesota__..---.-------- VI 2, 045 17 2, 889 16 () 15 4, 062 14 
Missouri_....-.----------- VI 3, 070 15 3, 898 13 (4) 13 4, 483 13 
Nebraska_-_..------------- VI 148 31 (D 27 (1) 24 (4) 27 
New Hampshire. .--..----- I 58 33 (1) 34 |.----.-.--]_-_-_-|----------]------ 
New Jersey..--..--....--- | 7,30; 9| 5016 | 12| 5,012| 12| 5,104) 12 
New York.......--...---- | 6956| 10| 5,095| 11] 7.395| I0| 5.906| 11 
Ohio.............--...-_- IV | 66,504; 2{ 78628{ 1{ s2679| 1{ 82,622 i 
Oklahoma...-..-....--__- VII 453 | 261 ( 3} (i) 23) (1) 24 
Oregon. _-.--------------- IX 463 25 () 24 (1) 26 (1) 24 
Pennsylvania..-..------_- ir] 70,445! 1] 63,882] 2) 71,013} 2) 73,806 2 
Rhode Island__..---.---_- I 168] 30] (2) 30| (+) 25 | (1) 25 
South Carolina. __-------- Til 106 32 (4) 31 (1) 30 (1) 30 
Tennessee__-------------- V 622 23 (1) 22 () 21 (1) 22 
Texas................. vir} 17188{ 19| @) 19! 2069; 19{ @) 20 
Utah... | VE 19} 34| @) 32 |. | 
Virginia.__.........-.-... Tl 563 | 24{ a) 1. (a) |. 281 @ 26 
Washington.......-...... xX} 41s! 2] @& 21} 1.095} 22] @) 23 
West Virginia_.......---_- 1! 1735] 7] @) 51 (@Q 6] ay 6 
Wisconsin. ..............- Iv| 2534} 16] 2693} 17) 2,953| 17] 2560] 18 

a Total.....-.-...---.|.-..-----.| 304,755 |-.----| 317,222 |.----.| 358,533 |..._.-| 368,796 |_-.__- 

1 Bureau of Mines not at liberty to publish figure. 

Consumption of Slab Zinc for Brass Products.—From 1940 through 

| 1948 Connecticut has ranked first among the States consuming slab 
zine for brass products; but, owing to the wartime demand for brass 
and the construction of new plant facilities, there has been some change 
in the rank of the other leading States. In 1940 Michigan was in 
second place, followed by New York, Illinois, Ohio, and Pennsylvania 
among the top six, whereas in 1948 Illinois ranked second, with Michi- 
gan in third place, followed by New York, Ohio, and Wisconsin.
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Consumption of slab zinc for brass products in the United States, 1940-45 (average) 
and 1946—48, by States 

1940-45 Geo. |(average annual) 1946 1947 1948 

State graphic | ———} >} 
iv1sion . 

Short Short Short Short tons Rank tons Rank tons Rank tons Rank 

Alabama.....------------- V 69/ 19! @ wl 19/ () 13 . 
California__....--------..- IX 1, 868 12 1,019 11 665 11 718 11 
Colorado.__.--.----.-.---- VII 17 22 (4) 15 ¢)) 14 (1) 1¢ 
Connecticut_._--_-..--..- I} 112,834 1 62, 519 1 47, 903 1 46, 671 1 
Delaware. -_--.--.--.---_-- Ill 1 29 |_------_-_]_---_-_]__--~-____]___._-]_-_-______]- oe 
District of Columbia__-__-- IiT 152 17 (1) 19 ¢3) 17 (4) 15 
Florida.__..---------.-__ Tir |---| 33] @) 30 |.---..----|---.--].----.----|------ 
Georgia... -.--------------- III 1 30 (4) 22 (4) 21 (') 22 
Illinois...-.--.---------__- IV | 30,286/ 3| 1480! 3! u,712] 3] 13,228 2 
Indiana_...--------.--.--- IV| 12984/ 7| 21151 10] 121835] 101 2217| 10 
lowa.......----------.-- VI if 3if @ a7 | (a) | (1) 27 
Kansas___---------------- VI 17} 2B] @) Bl @) 2) @) 19 
Kentucky ...-.---.....-.. Vv 2) 21) (1) og | (1) 24] yj 23 
Maine........---.----.--- I 156| 16] @) 3} (a) 97 |__...----]------ 
Maryland_-._...-...------ Tit 7,342 10 723 12 ¢3) 12 544 12 
Massachusetts_.-----___- 1{ 6386] i1| 4,08] 9] 2%707| 9] 2,734 9 
Michigan __.-...._...._... IV} 31200} 2] 16,310; 2| 12104| 2| 10,333 3 
Minnesota.-...------.--.- VI 2 28 {_-.....---]-__-_-_[-_-- eee feee ; 
Missouri_.--.----.-.-..-- VI 312] 14 123 | 14 99 | 13 136 | 14 

-  Nebraska__-----..--.----- VI 7 26 (1) 31 () 22 (1) 26 
New Hampshire---..-_.-- I 180 15 () 25 (4) 18 (1) 20 
New Jersey_.-....-.-.-__- I} 9,124) 9] 7,109) 8] 7,617) 5] 5,643 7 
New York._.....-.-.-._-- | 24267| 4| 12864! 4{ 73201 6! 7,838 4 
Ohio.........-..-......-.. IV} 20,975! 6] 11.355) 5] Zoo] 4/1 7,059 5 
Oregon......--.--..-..-.. Ix 1 2] a| () 2 | () 24 
Pennsylvania.-..-.-....-..- II 12, 698 8 7, 115 7 4, 825 8 4, 610 8 
Rhode Island__.-...--...- I 9} 2; @ a] (Q) 3| (1) 21 
South Carolina_-__..-....- III 46 20 (1) 26 |__---.__--]_-_--- (1) 28 
Texas........-....--.....- VII 6] a7] ay 20 3) 15) @) 17 
Utah....__.....-.........| Vu i} 32} @y) 9 { (3) og | 
Virginia....._--.--.....- Til 84} 18] (jt) i6| @) 16 | @) 18 
Washington... _........-.- IX 557 13 33 18 |_-.--- 2 fee () 25 
Wisconsin._......-......- IV/| 23,137| 5] 768991 61. @® 7| 6,278 6 

Total._........-...-|_-.-------| 294,756 |......] 148,397 |......] 111,997 |......] 108,429 |__-_-- 

1 Bureau of Mines not at liberty to publish figure. 

Consumption of Slab Zinc for Zinc-Base Alloys.—The automobile 
industry is the largest user of zinc-base alloys, principally for die- 
cast parts and assemblies such as fuel pumps, carburetors, radiator 
grilles, windshield wipers, and a wide variety of both interior and 
exterior hardware. Thus the region embracing Illinois, Indiana, 
Michigan, Ohio, and Wisconsin in which the automobile industry is 
centered is the area of greatest concentration of slab zinc consumed 
for zinc-base alloys. Nearly 61 percent of the zinc used for die-cast- 

- ings and other zinc-base alloys in 1948 was consumed in this region.
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Consumption of slab zine for zinc-base alloys in the United States, 1940-45 
| (average) and 1946-48, by States | 

TOA SS (average 1946 1947 1948 
Geo- |_ ee 

State Fae | short Short Short Short | lvision ort | or : or or 

tons |R8nk) ‘tons | Rank! ‘tons | Rank) ‘tons | Rank 

California._..........-_.-. IX 8, 223 5 10, 526 8 8, 352 9 10, 775 8 
Connecticut..-.....--.-.- [ ' 2,410 10° 5, 387 9 (1) 10 (1) 10 
Florida._......-..-.-......| II 1} 19 |_-----2--|_ 2 |e 
Hlinois........---.-------- IV 30, 802 1 55, 093 1 44,231; Il 54, 602 1 
Indiana___._-_._...-__....| IV 6, 743 7| 13,654 7| 13,369 6| 14,958 6 
Kansas___._.......-____-_ VI ween eee ene 21 (1) 12 |_-.__ ee _f___ fee fe 
Kentucky __....-..-._---- Vv 40 14 |____2 ef eee |---| ee |---| eee 
Maine...____...___-_..__- I VW} 18 |_.__-----_|-_-___|-.__-___.-|._____|____---.--]_____- 
Maryland____.....-.-....| III 49 13 |--.-----_]_- ee} ]ee |e eee 
Massachusetts_...-..---.- I 21 15 (2) 14 (1) 14 ¢3) 14 
Michigan......._.__..--._| IV 12,939} . 4 (1) 3 (1) 3 (1) 4 

| Missouri..._--..-.--.-....|. VI 5,649 | 8 (1) 6( 11,572 7| 12,724 7 
New Jersey._--_...-.----- II _ 4,050 9 4, 290 10 8, 471 8 8, 266 9 
New York____-_-_._.-_--- Il 13,440| 3] 22883 5 | 25,135 4 | 28,312 3 
Ohio_.__...._.-.-..-.---..| IV 16,939} °2! 34800 2] 43.851 2| 420921 2 
Oklahoma..___-._.-------- VII 13 V7 |_.._--_- ee} fee Jee} de 
Pennsylvania...__.....-.- IT - 7, 886 6 23, 584 4 21, 1231 5 26, 429 5 
Rhode Island____.__-.___- I 16 16 j_-.--_---}-.- | -ee fe ee |e eee e}eeee ee 

| Texas......._._...-......| VU 853 | 12 (1) 13 (1) 12 (1) 12 
Virginia.___-_-.-.-_----.-| TIE |------..--} 22 ]--..22...-] 45 (1) 1] 13 
Washington.........-....| IX 1 20 |_..----- fe eee 34 13 j----- ef. 
Wisconsin_.....-._-.--_-- IV 1, 635 i () 11 3, 221 11 (1) 11 

7 Total__.....------.|-2.---22--} 111, 721 |-----.] 211,885 |.22-.} 214,484 |-.__] 234, 612 |____. 

1 Bureau of Mines not at liberty to publish figure. SO . 

Consumption of Slab Zinc for Rolled Zinc.—During the period 1940- 
48, although the quantity of slab zinc consumed for rolled zinc changed 
widely, the geographic pattern and rank of the consuming States 
varied but little. Jllmois and Indiana ranked first and second, re- 
spectively, and accounted for the greater quantity of slab zine con- | 
sumed for rolling in the United States. Pennsylvania held third | 

| place through 1946 but was displaced in 1947 and 1948 by Iowa, 
which moved up from fourth position. Except for 1943 through 1945, 
New York has been the fifth-ranking State in the consumption of 
zinc for rolling. | | 

Consumption of slab zine for rolled zinc in the United States, 1940-45 (average) 
: / and 1946—48, by States 

194045 (aver- Geo. age annual) 1946 1947 1948 

State graphic |— es ee ae ~ | division 
Short Short Short Short . tons Rank tons Rank tons Rank tons Rank 

Connecticut. ..-.-------- I 1, 646 7 (1) 8 (1) 7 (1) 8 
Tllinois._....-------------- IV | 31,332 11 46,025 1 (1) 1] 35,964 1 
Indiana___.--.-.---------- IV | 17,946 2 (1) 2 (1) 2 (1) 2 
Towa_.._----------------.-- VI 5, 554 4 (1) 4 (4) 3 (4) 3 
Massachusetts-.---------- I 1, 399 8 (1) 6 (1) 6 (1) 7 
New York.--.-.-.-------- IT 3, 129 5 (1) 5 (1) 5 (1) 5 
Pennsylvania_-_.----.----- II 7, 184 3 ¢) 3 (1) 4 (1) 4 
West Virginia -~-.---...-- III 1, 910 6 (4) 7 (1) 8 ¢3) 6 

Total.......--.-----|.---------| 70,100 |...--.| 92,397 |.----.| 70,680 |._---_| 76,672 |_____- 

1 Bureau of Mines not at liberty to publish figure.
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Consumption of Slab Zinc for Zinc Oxide.—Because of the small 
number of companies consuming slab zinc in the manufacture of Zinc 
oxide and to prevent disclosure of individual company figures, it was 
impossible to prepare a table showing specific quantities consumed. 
A table is included, however, to show the relative rank of each State 
and the totals for each year. 

Consumption of slab zine for zinc oxide in the United States, 1940-45 (average) 
| and 1946-48, by States 
eee 

1940-45 (aver- | | eo. age annual) 1946 1947 1948 
State graphic | ee en 

Ivision | Short Short Short Short 
tons [Rank] ‘tong {Rank| “tong | Rank tons | Rank 

Illinois ...........---.--.. Iv! 1407; 3] @ 2} «ay 2! 2 Indiana..___..-.--..---..- IV 3, 032 2 @) 3 () 3 (t) 3 New Jersey_..-..----.---. IT 1 4 |---.------]-----e} eee fe} te Pennsylvania_.......-.... IX} 11,877| 1] 16,482 1 () i ) i 
Total. .-..--------..]----------] 16,817 |-...--] 19,170 |.-.-..| 18,376 |--....| 15,657 |_...-. | 

-——————- 
1 Bureau of Mines not at liberty to publish figure. | 

Consumption of Slab Zinc for Other Uses.—The distribution by 
States of the quantity of zinc consumed for such purposes as slush 
castings, wet batteries, desilverizing lead, light-metal alloys (other — 
than zinc-base alloys), zinc dust, sundry chemicals, and bronze powder 
is shown in the following table. | 

Consumption of slab zinc for other uses in the United States, 1940-45 (average) 
and 1946-48, by States 

1940-45 (aver- ceo. age anniusl) 1946 1947 1948 
State graphic |---| | | . 

GiviSion 
Short Short Short Short 
tons |RanK} ‘tons [Rank| ‘tong [Rank tons | Rank 

Arizona.._-..--.---... VIII 16 22 |----------|------]---------_]-_____|--_. fee California_.............__. IX 598 5 287 7 522 4 407 6 Colorado.-.----...........| VIIr 21 20! @ 17 (1) 18 (1) 20 Connecticut___.._-....___. I 633 4 (1) 4 41 12 (4) 7 Florida_._.-.----.-___.. . III 1 29 |---.---_._]----__]-------__ |e fe fe, Idaho..__..----...........| V¥II 3751 9] @) 12 (1) 91 @) 5 Illinois.................... IV 98} 12] (a) 13 (1) 10 (1) 13 Indiana._..._..._.-_---___- IV 299 11 (1) 9 (1) 11 (1) 14 Kansas_..__-.-....-..... VI 1/ 30| (@) 14 (1) 16 (1) 16 Kentucky.....-------.__- V 5 28 |----------|----.-|----------[----_-}----- |e Louisiana-_...._.-.-___.... VII 7 24 |----- 2 ef-- 2 _f-- fee fee, Maine_____..-_.--_.______ I 20 21 |{---------_]---___]-----2-  _]e fee Maryland_............._. IIT 6} 25 |_--__---__|-----.|-_--.0 
Massachusetts_......_.___ I 45 17 (1) 15 (1) 13 (1) 15 Michigan..___......_.._. IV 455| 6| (1) 11 (1) 14 (1) 12 Minnesota.-._-....-..-__-- VI 1 31 |---e ef (1) 19 j--- fle Mississippi-_....-....-.-- V 6 26 |----.-----|------}----22--_]-ee-e|-e fe Missouri.._.._........... VI 340{ 10|  () 10 416 5 226 10 Nebraska..._............. VI 420; 8! (jy) 3 (1) 3 (1) 3 Nevada_..-...._......___. VIII 45 18 |------.--_|---2_ |e} ded, New Hampshire-_-_____.__- I 8 23 |----------]----.-]------_2__]---- |e fe 
New Jersey_.......-..-.-- II 2, 128 1 1, 828 2 1, 844 2 1, 931 2 
New Merxico.__._.__..__.. VIII 1 32 |----------|-----_]._________ [|---| fe 
New York_-____.-.-__-__.. II 431 7 (1) 8 (4) - 6 (1) 4 North Carolina._..._.___. III 1 33 |_-.------ 12 teeth 

See footnote at end of table.
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Consumption of slab zine for other uses in the United States, 1940-45 (average) 
| and 1946-48, by States—Continued | 

1940-45 | | Geo. |(@verage annual) 1946 1947 1948 

State graphic i a 

Ivision | Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank 

Ohio_.____-..----_-------- IV 716 3 370 5 271 7 271 - g 
Pennsylvania________-_-_- II 1, 053 2 (1) 1 (1) 1 (1) 1 
Rhode Island___-._..._.-- I 1 34 |_...-----{------ |---| fee fee 
Tennessee. _.._..._--_--_- V 84 14 (1) 6 (1) 8 (?) 9 
Texas__.__.---_-- ee VII 94 13 |__..-----_|------]--2----- ee} ee ee (1) 18 
Utah___...--.------..-...| VII 1} 35 (1) 18 (1) 17 (1) 17 
Virginia_____.___._____-_- ITI 53 16 (4) 19 (1) 20 (1) 19 
Washington-.._.._.._---- IX 6 27 |_.--_-----]_-----|----_-----]_----- (4) 11 
West Virginia........_.-_- IIt 70 15 (4) 16 (1) 15 |__--------|------ 
Wisconsin__-.---_.---_--_- IV 26 19 |_--_-____-}__--__|--- ee | ee} ---]------ 

Total.........-.--..|..--------| 8,065 |---| 8,829 |---| 8, 763 |-----.| 10, 428 |--__- 

1 Bureau of Mines not at liberty to publish figure. | 

STOCKS 

Producers’ Stocks.—Inventories of slab zinc at producers’ plants 
fell.70 percent in 1948 to the lowest year-end level since 1940, owing 
mainly to substantial quantities shipped for Government account. 

Stocks of zine at zinc-reduction plants in the United States at end of year, 1989-43 
| | (average) and 1944-48, in short tons 

1939-43 | (average) + 1944 1945 1946 1947 1948 

At primary reduction plants.--...........| 75,685 | 233,044 | 254,692 | 175,513 67, 046 19, 179 
At secondary distilling plants__._-.------- 1, 595 652 1,451 756 1,601 1, 669 

Total_.-..-.-..---------------------] 77, 280 | 233,696 | 256,143 | 176,269 | 68,647 20, 848 

Consumers’ Stocks.—Consumers’ stocks on December 31, 1948, were 
15,741 tons (19 percent) greater than at the beginning of the year. 
At the average monthly rate of consumption in 1948, consumers’ 
stocks on hand December 31 were nearly 1% months’ requirements. 

Consumers’ stocks of slab zinc at plants at the beginning and end of 1948, by 
industries, in short tons 

} 

Galva- Brass | Die cast- | Zinc roll-| Oxide 
nizers mills 1 ers 2 . : plants Others Total 

Dee. 31, 1947...---.------------] 340,004 | 312,846 | 319,188 6, 590 3996 | 31,225 | 34 80,849 
Dec. 31, 1948.....--------------| 45,764 | 18,539 | 24, 582 5, 983 258 1,464 | 496,590 

1 Includes brass milJs, brass ingot makers, and brass products. 
2 Includes producers of zinc-base die castings, zinc-alloy dies, and zinc-alloy rods. 
3 Revised figure. 
4 Btocks on Dec. 31, 1947 and 1948, exclude 319 tons (revised figure) and 307 tons, respectively, of remelt 

spelter. 

Reconstruction Finance Corporation Stocks.—Slab zinc stocks of 
29,446 tons and stocks of zinc concentrates totaling 65,851 tons of 
recoverable zinc held by the RFC on January 1, 1948, were trans- 
ferred during the year to the Treasury Department Bureau of Federal 
Supply.
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PRICES 
The market price for Prime Western grade slab zine, f. 0. b. East 

St. Louis, was quoted at 10.5 cents per pound until January 21, 1948, 
when it advanced to 12 cents. A further advance to 15 cents occurred 
on July 28, and on October 18 another rise to 15.5 cents was announced. 
An additional increase on November 12 raised the quotation to 17.5 
cents, at which level it remained the balance of the year. .The 
weighted average price received by the producers for all grades of zinc 
sold in 1948 was 13.3 cents a pound, f. 0. b. plants, compared with 
10.7 cents in 1947. : 

The official London maximum price of £70 Os. per long ton for 
foreign zinc delivered to consumers, duty paid, fixed by the British 
Ministry of Supply on January 2, 1947, was advanced to £75 Os. on 
January 30, 1948. Another rise to £92 Os. occurred on October 1, 
and on December 1 the price was fixed at £106 Os., at which level it 
remained for the remainder of the year. 

| Price of zinc concentrates and zinc, 1944-48 
a ee 

1944 | 1945 | 1946 | 1947 | 1948 

Joplin 60-percent zinc concentrates: 
Price per short ton_.--..-...-.----.--..--_..-..-.-dollars_.| 55.28 | 55.28 | 51.12} 66.20 86. 37 

Average price common zine at— 
St. Louis (spot) .-..-------------------.._cents per pound_.} 8.25 8. 25 8.73 | 10.50 13. 58 
New York__....-...--..-_-.------------------------do.-..| 865] 8.65{ 9.15] 11.01 14, 21 
London !____._._-...--.---..------------------------do_--.] 4.68 | 5.18 | 7.75} 12.58] 14.38 

Price indexes (1925-29 average= 100): 
Zine (New York)._-._...-...-.--------------------- eee. 122 122 128 155 200 
Lead (New York) _..._..-.-.-.-.--_------2--- eee 87 87 109 196 241 
Copper (New York)-___...----.-.----.--------------- +e 80 80 93 143 150 
Nonferrous metals 2____........-....------------------e-- ee 87 87 100 142 159 
All commodities ?___...........-.--2-- 222 ---e eee ee 106 108 121 155 168 

! Average price for foreign zinc, converted to cents per pound with the pound sterling at $4.02. 
2 Based upon price indexes of U. S. Department of Labor. . 

Average monthly quoted prices of 60-percent zinc concentrates at Joplin, and of | 
common zinc (prompt delivery or spot) St. Louis and London, 1947-48 ! 

1947 1948 

60-percent Metallic zinc (cents 60-percent Metallic zine (cents | 
Month zinc con- per pound) zine con- per pound) 

centrates |  t—i‘C_CC*! CCOMtrateS: |OOUUUUUULUUCC—“‘“‘(‘(‘(‘(‘(‘(‘L 
in the Jop- in the Jop- 
lin region lin region 
(dollars St. Louis | London 3 (dollars St. Louis {| London 2 
per ton)? per ton) 

. January___.----.------------ 64. 00 10. 50 12. 58 73. 88 11. 08 12. 58 
February _-.-----------.------ 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 

March..._...--.-------------- 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
April___....-..--------------- 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
May....-.-------------------- 64. 00 10. 50 12, 58 78. 00 12. 00 13. 48 
Jume___..-.----------- ee 64. 00 10. 50 12. 58 78. 00 12. 00 13. 48 
July___.-2222-2- ee eee 64. 00 10. 50 12. 58 82. 08 12. 46 13. 48 
August ___.. 2-2-2 22 ee 64. 00 10. 50 12. 58 95. 00 15. 00 13. 48 
September__........_.-------- 70. 35 10. 50 12. 58 95. 00 15. 00 13, 48 
October___.........-.-..-----. 70. 35 10. 50 12. 58 96. 38 15.19 16. 53 
November.--_.--.----.-.------ 70. 35 10. 50 12. 58 104. 46 16. 67 16. 53 
December ____----_-_---------- 70. 35 10. 50 12. 58 110. 00 17. 50 19. 05 

Average for year_..._._- 66. 20 10. 50 12. 58 86. 37 13. 58 14, 38 

a 
1 Joplin: Metal Statistics, 1949, p. 559. St. Louis: Metal Statistics, 1949, p. 555. London: E&MJ Metal 

and Mineral Markets. 
2 Does not include Government premium of $29.70 a ton on zine concentrates payable for overquota pro- 

duction. Premium ended June 30, 1947. 
3 Average price for foreign zine converted to cents per pound with the pound sterling at $4.02}4. 

883326—50——_83
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Average price received by producers of zinc, 1944-48, by grades, in cents per 
pound ! 

a 
| 1944 | 1945 | 1946 | 1947 | 1948 

Grade A: . 
Special High Grade_....-----------------------------------| 8.90 | 889] 9.18] 11.10| 13.72 
Regular High Grade_.......--.-..--.----------------------| 862] 860] 881} 10.76| 13.40 

Grade B: Intermediate..........----.-----.-------------------| 8 74| 866{ 908{ 11.19 | 13.49 
Grades © and D: 

Brass Special_._.....-.------------------------------------| 848 8. 48 9.00 | 10. 67 13.33. 
Selected ___.______ _-_..------------------------------------| 8.27 8. 32 8.89 | 10.26 13.05 

Grade E: Prime Western....----------------------------------] 8.24] 8.24 8.60 | 10.39 12. 93 
All grades__...--.--.-----1.-----s-ee-geeepe-u--e--------------| 86 | 8&6 | 888| 10.71 | 13.32 
Prime Western; spot quotation at St. Louis. _..-------------..] 8.25 8. 25 8.73 | 10.50 13. 58 

ee eee een i A SO 

- 1 Does not include overquota premium payments made by Office of Metals Reserve in 1944-47. 

In Canada, the price for High Grade zinc delivered at Toronto or 
Montreal was 11 cents per pound until January 21, 1948, when it was 
advanced to 12.5 cents. On July 30 the price increased to 15.5 cents 
and nearly 3 months later on October 25 the quotation was raised _to 
16 cents. The fourth and final advance during 1948 occurred on De- 
cember 1 when the price was quoted at 18 cents. 

The Australian price of £422 per long ton, f. 0. b., Risdon, Tas- 
mania, for zinc for consumption, fixed in February 1940, continued 
throughout 1948. At the beginning of 1949 the quotation was raised 
to £A40. : 

| FOREIGN TRADE * 

Imports.—Total imports of zinc in ores and concentrates in 1948 de- 
clined 11 percent from 1947. Of the 264,218 tons of contained zinc so 
imported, 54 percent came from Mexico, 21 percent from Canada, 9 
percent from Peru, 4 percent each from Italy and Newfoundland, 3 
percent from Spain, and 5 percent from (in order of decreasing im- 
portance) Japan, Bolivia, Union of South Africa, Korea, Australia, 
Argentina, Saudi Arabia, and Honduras. | 

Zinc imported for consumption in the United States, 1944-48, by classes 

[U.S. Department of Commerce] 
a 

Ores (zine con- | Blocks, pigs, slabs, Sheets | CMrnmingei | Zine dust 
a Tot 

me Short Short Short Short Short vaiue® or or or or or tons Value tons Value tons | V4 tons Value | tons | Value 

1944________|415, 004/$18, 678, 957| 63, 626| $6, 132,877] _15/$2, 540} 5, 603| $300, 188]_.____]__.-.._}$25, 114, 562 
1945______.-]331, 5383} 15, 021, 771| 96, 760) 12,173,525; (©) 2} 7,299] 476,920)  362!$39, 789} 27, 712, 007 
1946... ...__|166,885| 8, 122, 4711104, 015) 16, 474,850] (2) 10] 4,137} 300,429] 77| 4,942! 24; 902, 702 
1947._______]194, 822, 12, 165, 163]472, 063)414, 822, 407 1 457}45, 105) 4439, 511}______|_._-____]427, 427, 538 
1943... 138, 814 11, 737, 624] 92' 547| 24,932, 488]  120|32,871|10, 273|1, 181,495] 41| 5, 370| 37, 889, 848 
a 

1 Includes dross and skimmings as follows—1944: 4,694 tons, $224,995; 1945: 4,291 tons, $230,973; 1946: 2,851 
tons, $188,972; 1947: 4,391 tons, $353,415 (revised figures); 1948: 8,637 tons, $873, 099. 

2In addition, manufactures of zinc imported as follows—1944: $14,223; 1945: $8,077; 1946: $1,929; 1947: 
$4,429; 1948: $16,056. | 

3 Less than 1 ton. 
4 Revised figures. 

3 Figures on imports and exports compiled by M.B. Price, of the Bureau of Mines, from recordsoftheU.S. 
Department of Commerce.
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Slab-zine imports totaled 93,283 tons and were 29 percent greater 
than the quantity imported in 1947. Canada accounted for 83 per- . 

— cent of the total and Mexico ranked second with 6 percent. The first 
substantial imports from Europe since 1939 originated in Norway, 
Italy, and Belgium. 

Zinc imported into the United States, in ores, blocks, pigs, or slabs, by countries, 
1946—48, in short tons! 

| [U. S. Department of Commerce] 
meee 

Country 1946 1947 1948 
a 
Ores (zine content): | : 

Argentina...._.__--- 2-2-2 8, 295 |__.-_--__- 77 
Australia. -_--.-.---2---2 2 eee 3, 780 864 495 
Bolivia....-.--------2--2 22-2 eee 26, 207 17,176 4, 515 
Canada..-...-..--.------ 2-22 eee eee eee eeeeeeee------| 57, 298 42, 430 55, 386 
Italy_......-------------- 2 eee eee 11,613 11, 288 
Japan.._-._-.---------- 2-2 eee eee 5, 018 
Korea__..._.--------------- 2-2 e eee 1, 902 
Mexico..._..------.---------- eee eee ee 127,685 | 163, 726 142, 134 
Newfoundland and Labrador.____._.__._.--_.--____..1-_-_-------_..-|---_------ 8, 873 9, 753 
Pert_.___.--2----------- eee 48, 791 49, 952 22, 475 
Spain___-.-.-_--_------- eee eee 3, 321 9,101 
Union of South Africa.._...-...22 22-2222. 22 e- ee --------_----_-|---- 4 2, 035 
Other countries___.-_.-_--.-...-22 22-222 -e eee eee (?) wee----ee- 39 

Total ores.......------------------------- eee eee --e----------| 272, 056 297, 959 264, 218 

Blocks, pigs, or slabs: . 
Australia. -.._.. 22-20-20 eee 3, 221 3 75 
Belgium and Luxembourg.___.-.....-...--..-------------------------|-.--------|--- ee 1,145 
Canada..._.....----------------------------------------------------| 85, 194 54, 954 77, 711 
Italy_.-.-. 22-2 eee | |e 1, 579 
Japan___..-..------ eee eee |e 16, 927 4, 686 
LY ee MR E77 332] 5,737 
Norway..-..---...-----------_-_-------------- eee || 2, 240 
Other countries___._._--..--------.----- eee eee ee 551 96 110 

Total blocks, pigs, or slabs___.._._---.---.---.-_-...----------------] 104, 748 72, 312° 93, 283 
~ . 

1 Data include zine imported for immediate consumption plus material entering country under bond. 
2 Less than 1 ton. 

Exports.—The value of exports of zinc ores, concentrates, and man- 
ufactured articles containing zinc of foreign and domestic origin 
(excluding galvanized products, alloys, and pigments) amounted to 
$19,910,911 in 1948, compared with $27,714,840 (revised figure) in 
1947. In addition to the items shown in the accompanying tables, 
considerable zinc is exported each year in brass, pigments, chemicals, 
and galvanized iron and steel. Export data on zinc pigments and 
chemicals are given in the Lead and Zinc Pigments and Zinc Salts 
chapter of this volume. Much of the zinc used in the manufacture of 
such products is of foreign origin, and when they are exported a draw- 
back of 99 percent of the import duty is refunded upon the basis of 
zinc contained in the finished product. Draw-back refunds were 
made on 29,738 tons in 1944 and on 7,494 tons in 1945; corresponding 
1946-48 data are not yet available. 

Slab zinc was exported in 1948 to 24 foreign countries representing 
shipments to every continent except Australia and Africa. United 

. Kingdom was the destination of nearly 57 percent of the 65,757 tons of 
slab zinc exported during the year. Over 17 percent was shipped to 
India, and Belgium and France received 8 and 3 percent, respectively.
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Zine ores and manufactures of zinc, exported from the United States, 1944-48 

| [U. S. Department of Commerce] 

Zine ore, concen- | : 
trates, and dross Slabs, prates, OF Sects rts e s. Zine dust 
(zine content) youve ee 

Year One Se (On 

Short Short Short Short 
tons Value tons Value tons Value tons Value 

1944.________ (4) $38 21, 576 | $3, 717, 643 4,020 | $1, 065, 206 295 $74, 478 
1945___ ee (1) 67 7, 782 1, 126, 910 6, 235 1, 747, 937 330 81, 308 
1946._______- 89 15, 440 47, 224 8, 222, 940 13, 846 4, 468, 328 366 89, 439 
1947_________ 1, 404 215, 123 106, 669 | 22, 817, 004 10, 898 4, 234, 306 1, 646 448, 407 
1948____-____- 3, 547 422,314 65, 757 | 15, 898, 693 7, 344 3, 290, 410 891 299, 494 

1 Less than 1 ton. | 

Slab and sheet zinc exported from the United States, by destinations, 1945-48, 
. in short tons 

[U. S. Department of Commerce] 

Slabs, plates, and block Sheets, strips, or other forms, , 

Destination 

” 1945 1946 1947 1948 1945 1946 1947 1948 

Country: 
Argentina. ___........._._------ 110 | 3,811 | 5,809 961 274 | 1,353 890 478 
Austria._....-..-----------------|_._ + |i e+ --- fee 213 |____---_|____-_--]__-_--.- 1 
Belgium and Luxembourg...----| 2,060 | 4,601 | 7,971 | 5,132 ¢3) 5 13 17 
Brazil_._..._.....-..-...--------| 441 | 1,301 | 1,735 | 1,279 321 | 1,256 628 106 
Canada... ...__..--.------------- 24 1 3 504 | 2,986} 2975} 2,579] 3,584 
Chile.___.___-_. eee 587 687 600 980 7 322 291 152 

‘ China___._._._...-..---.--------|____-.--| 1, 667 611 44 2 757 431 106 
Colombia_-____..---._--._--._---- 1 82 |__.--_-- 3 62 53 143 134 
Cuba._._._...-_-----_-------_---- 141 67 182 303 67 70 91 103 
Czechoslovakia._-...-...--------|..------]| 1,118 | 3,347 |_.-_----}-___-_-_]__ ---- 726 |_.------ 
Finland ___.___..-...------------|_.-__-- 950 | 2,330 |_____-_--|____---- 9 19 j__-_eLee 
France___.....-.-----------+----] 2,204 (4) 5, 253 | 2,205 |_____--- 7 |_------- 6 
Germany._____-.-...------------|___.-.--|__------ 392 | 3,473 |__..----|__------]_-------[__------ 
India and Pakistan_.__....------]_...-_--| 7,898 | 10, 748 | 11, 550 10 324 753 -§48 
Indonesia ..__..--_.-.-----------|.___---- 1 {[__ii__ee | ee 12 146 242 
Italy__..-_-..-_ eee] eee 903 112 |_______-}____---}o_-_- | eee. 
Mexico.__.______---_---_-_------ 113 54 54 61 413 460 628 568 
Netherlands__.......-...--------|_._-._--] 2,491 2, 509 280 j_.__---- 72 398 74 
Portugal__.___.--_._---.-------- 17 2 269 |__.--_-- 277 520 339 243 
Sweden.____._......---.--------} 470] 1,293 | 2,454 |_._____- 94 537 379 8 
Switzerland__..._...-.-_--------} 1,336 | 4, 205 1, 492 1, 273 110 956 241 38 
Tunisia____.__.-.--_--__--_-----|]-___- |e - Jee eee 44 74 119 |__-_-_ 
Turkey_____.._.--.--.___-------- 3 213 333 6 243 2, 388 210 22 
Union of South Africa.__....--__]____-_--]..--.---]_-------}._------ 186 38 93 80 
United Kingdom_______.-.._----|__..-_--| 16,628 | 59, 289 | 37, 269 4 46 95 109 
Other countries_____._-_.-------- 275 204 385 108 1, 165 1, 612 1, 686 725 

Total_............--.----------| 7, 782 | 47,224 |106,669 | 65,757 | 6,235 | 13,846 | 10,898 | 7,344 

Continent: 
North America._.....-.--------- 299 136 262 | 872 3, 563 3, 693 3, 441 4, 374 
South America...-..-..........-| 1,392 | 5,902 | 8,153 | 3,254 964 | 3,254 1 2,194 1, 032 
Europe.._-----------------------| 6,087 | 31,405 | 86, 561 | 49, 969 643 2,345 | 2,333 577 
ASia....------------- eee 3) 9,781 | 11,693 | 11, 662 364 | 3,919 | 2,131 | 1,266 
Africa_...-.--------------------- 1 Gy) fi. --_}-------- 693 724 446 94 
Oceania__-..--------------------|--------|_---_---|--------|-------- 8 1 353 1 

1 Less than 1 ton.
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Tariff.—Action taken at the Geneva Trade Conference of 1947 made 
permanent as of January 1, 1948, the import duties on slab zine, zinc 
ore, and the principal zinc products established under the Mexican 

_. Trade Agreement of January 30, 1943, and reduced the rates on zinc 
oxide and lithopone. Thus the tariff on zinc-bearing ores in 1948 
remained at % cent per pound (zinc content); the rate on zine in 
blocks, pigs, or slabs, and dust continued at % cent per pound, and 
zinc sheets remained dutiable at 1 cent a pound. The import duty on 
zinc oxide and leaded zinc oxides containing not more than 25 percent 
lead was lowered from 1.1 cents to 0.6 cent per pound, and the rate on 
lithopone containing less than 30 percent zinc sulfide was set at 0.875 
cent a pound. | 

World smelter production of zinc in recent years, insofar as data are 
available, is shown in the following table. 

World production of zinc, 1942-48, by countries where smelted, in metric tons 

{Compiled by B. B. Mitchell] 
SC eS eTA e SSS SsSSSS PP hE SSSSS 

Country! 1942 1943 1944 1945 1946 1947 | 1948 

Argentina.......-.------------- 410 658 976 933} 1,814] 2,631 1, 602 Australia_..---......2222-.....| 78,474 | 76,972 | 79,979] 85,118 | 77,541 | 70,535] 83° 104 Belgium. ----...-.-.--2------] 28,620} 27,770] 8,660} 11,712] 79,325] 133/011 | 153° 998 Canada....-....----.2.2.-....| 195,769 | 187,342 | 152/876 | 166,302 | 168/448 | 161,367 | 178,329 China.._...._....-...-....... 396 500 331 328 |... - 320 330 Czechoslovakia_...-..-..------| Q) (2) (2) 3,300 | (3) 1,964] (3) France._..........------------| 22,829] 21,490] 8,793| 8414! 31,014] 46007| 85, 514 
Germany 2___._-..------.--.--_| 314, 100 312, 000 259, 600 (3) 414,855 | 4 20, 723 4 41, 357 
Indochina, French..._.....__-- 5, 462 4,138 § §22 |_---_-----].------_-_]_--.--__--}- Lee 
Italy_...-2-----------2---------| 34,199 | 25,152 |_.._...__.|"” 1,565 | 15,262 | 25,974 | 26,757 
Japan.__..--------------.--..-.] % 54,730 | 660,948 | 6 62,673 6 18, 553 11, 253 14, 849 21, 200 Mexico.__--..-...2------.-----.| 51,743 | 54,449 | 49,248 | 48,985 | 413982 | 56749 | 48” 393 
Netherlands- . _........._-.__-- 5, 153 4, 565 2,105 |---------. 2,011 9, 532 13, 588 Northern Rhodesia___.------_--| 13,046 | 13,620 | 14,712 | 15,485 | 177466| 21,479} 29) 596 Norway......------.-----------| 7,693} 15,376 | 11,7771 9,298] 30,210| 34,580] —42°.000 
Peru... --_-2- ee 94] 1, 225 1, 447 1, 688 1, 473 1, 013 1, 464 Poland_...---.------.---...---|—@) (2) (2) 36,385 | 56,614| 71'756| 87,089 Spain. -2--2-2222222222222l2| 19,150 | 19,200} 18,054 | 177310 | 17,568 | 19,825 | 21 240 
Sweden-_.---.-.-..-----..- 2 |---| 1, 790 2, 929 |-----.---_]---------_]---------- 
U.S. 8. R...-----------e et (3) (3) (3) (@) _|7106,000 | @) 
United Kingdom 8....-_-__-_-] 72,437} 70,345 | 73,190] 63,034} 66,405] 69,360 | 73, 138 
United States.......----.-.__-_| 809,088 | 854)844 | 788,613 | 693,594 |} 660,665 | 728,007 | 714,644 

Total (estimate) 1__._._.-]1, 800, 000 |1, 840,000 |1, 625, 200 |1, 274, 000 |1, 405, 800 |1, 595, 700 | 1, 692, 000 
a 

1 In addition to the countries listed, Rumania and Yugoslavia produce zinc, but no estimates for them are 
included in the totals. Rumania produced about 2,300 metric tons in 1947, and Yugoslavia about 5,000 tons 
annually prewar. 

2 Data for Austria, Czechoslovakia, and Poland in 1942-44 included with Germany. 
3 Data not available; estimate by senior author of Chapter included in total. 
4 Bizonal area; includes production from reclaimed scrap. 
5 Estimated figure. 
¢ Preliminary data for fiscal year ended March 31 of year following that stated. 
7 Fiscal year ended June 30 of year stated. 
8 Some secondary metal included.
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: | BARIUM AND STRONTIUM 

- HE 1948 output of barium metal amounted to a few thousand 
| T pounas, being little changed from 1947. Production was reported - 

by Kemet Laboratories Co., Inc. (unit of Union Carbide & Carbon 
Corp.), Cleveland, Ohio, and King Laboratories, Inc., Syracuse, N. Y. 
The latter company also produced barium “getter” alloys and stron- 
tium metal. Cooper Metallurgical Associates, Cleveland, Ohio, pro- 
duced strontium metal only. Metal Hydrides, Inc., Beverly, Mass., 
reported production of barium and strontium hydrides on a small 
scale. 

The principal raw materials from which barium and strontium are 
derived are the minerals barite and celestite (see the Barite and Minor 
Nonmetals chapters of this volume). 

Consumption and Uses.—Apparent consumption of barium in 1948 | 
amounted to several thousand pounds, that of strontium to less than : 
100 pounds. | 
Barium and strontium are used principally as ‘“‘getters’’ ? in the elec- 

tronics industry, both the pure metals and alloys with aluminum or 
magnesium being employed. “Gettering” is the process of removing 
the last traces of gas from an enclosed space, as in an electronic tube 
that has already been evacuated to a high degree by other means. | 
To achieve this final evacuation small bits of barium or strontium 
metal or their alloys are introduced into the nearly evacuated tubes; 
upon heating, the residual traces of gas are removed by chemical com- 
bination with the highly reactive hot metal. Barium has been used 
also in spark-plug electrode alloys to increase discharge efficiency and 
as a hardening agent in lead-base bearing alloys, only 0.4 percent 
barium being required for this purpose. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines. from records of the 
U.S. Department of Commerce. 
7 ggisht Metals (London), Gettering and Getters: Vol. 7, Nos. 72-73, January-February 1944, pp. 34-52, 
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Prices.— Barium metal, over 99 percent pure, ranged in price from 
about $5 per pound up to nearly $10, according to quantities pur- 
chased; strontium prices varied from under $7 per pound up to about 
$35, depending upon purity. It has been estimated the cost of pro- 
ducing barium could be reduced below $1 per pound if specialized uses 
requiring ton lots could be found.? Similar possibilities exist for 
strontium. | 

Technology.—During the year a patent was granted on a process 
for making barium, strontium, calcium, or magnesium by thermal re- 
duction of the oxides with aluminum, using various moderating agents, | 
such as aluminum nitride and ferrosilicon.‘ 

Canada.—The most noteworthy development in barium metal | 
supply was the initiation of production on a large scale by Dominion 
Magnesium, Ltd., Haley’s Station, near Ottawa, Ontario, Canada. 
Production of barium had begun there in 1947 with an output of 1,040 
pounds and rose sharply in 1948 to 10,652 pounds ($9,483). In addi- | 
tion, about 100 pounds of strontium metal were produced. Canadian 
output of both metals in 1948 exceeded severalfold that of all United 
States producers combined. 

) BERYLLIUM | 

- The only primary commercial source of beryllium to date has been 
the mineral beryl, which is characteristically found in the coarsely 
crystalline pegmatite dikes of some granite regions. The beryllium 
oxide content of beryl ranges from about 11 to 14 percent. The com- 
plex silicate, helvite (BeO content similar to beryl), has been found 
erratically distributed in a lime silicate (tactite) zone at Iron Mountain, 
north of Winston, N. Mex. The superficial resemblance of helvite to 
garnet suggests the possibility that it may have been overlooked 

| elsewhere. : : 
Mine Production.—Interest in mining domestic beryl was keen in 

1948, and prices reached an all-time high; but, surprisingly, output 
dropped nearly 50 percent below that reported for 1947. With a few 
exceptions, domestic beryl is normally produced as a byproduct or 
coproduct in the mining of feldspar, quartz, mica, or lithium minerals. 

Beryllium concentrates (beryl) shipped from mines in the United States, 1942-48, 
by States, in short tons 

{Compiled by R. W. Metcalf] 

State 1942 1943 1944 1945 1946 1947 1948 

~ Colorado..........------------- 3 68 85 |_---------|----------| (1) 
Connecticut...._...-.---.---.--|----------|---------- (1) weenee-n--|---- eee (1) wa-------- 
Maine.........-.-.-.-.---.--.- 45 2 2 |----------]---------- ) (1) 
Massachusetts. .....-...-------]---------- (!) 4 Joel ||| 
New Hampshire. ..-._....-.--- 16 42 (1) 1 5 (1) () 
New Mexico.......-.--.--.----|----------| @ 29 |. fee] fennel 
South Dakota.....-...-..--.--. 205 238 306 38 95 70 45 
Other 2__......22...-.-2--------|---------- 6 12 |_-.------.]---------- 75 54 

Total: Short tons........| 269 356 38; 39| 100, 145| 99 
Value....------| $24,188 | $44,407 | $56,135 | $6,133 | $17,787 | $25,214 | $26, 600 

Average value per ton...-| $89.92 | $124.74 | $144.68 | $157.26 | $177.87 | $173.89 $268. 68 

1 Included with ‘‘Other.” Bureau of Mines not at liberty to show separately. _. , 
2 Includes States indicated by footnote 1; in addition, 1943-44, North Carolina and Virginia. 

3 Kroll, W. J., Processes for Making Barium and Its Alloys: Bureau of Mines Inf. Circ. 7327, 1945, 16 pp 
4 Kemmer, Frank R., Manufacture of Alkaline Earth Metals: U.S. Patent 2,448,000, Aug. 24, 1948,
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The Sitting Bull and Ingersoll mines of the Black Hills Keystone 
Corp., both near Keystone, S. Dak., produced beryl during 1948 
but were shut down in October, reportedly because of the poor 
demand for lithium ores. The largest production for the year from 

| any individual property was that from the Palermo mine, near 
West Rumney, N. H., operated by the Ashley Mining Co. A small 
quantity of beryl was produced by Joe Grover from the Grover mine 
near Idaho Springs, Colo. Small lots reached ore buyers from many 
other properties of uncertain identity, principally in South Dakota, 
New Hampshire, Colorado, and Maine. Michael Lyons of the 
Beryl Ores Co., Loveland, Colo., was active during the year as a 
buyer of small lots of beryl ore and held leases on a number of proper- 
ties in Colorado and South Dakota. The Hyatt Beryl mine, Drake, 
Colo., was operated in 1948 to obtain fine-grained beryliferous rock 
for use in the development of milling methods applicable to low-grade 
beryl ores. The Bureau of Mines and the Geological Survey were 
active during 1948 in exploring and evaluating beryl pegmatites and 
in developing beneficiation methods. | 

The Black Hills region of South Dakota continued to be the principal 
| domestic source of beryl, total production to date being about 1,800 

tons. Important shipments have been made from Colorado (total 
production, about 500 tons), Maine, New Hampshire, and New 
Mexico. Small shipments have been recorded from Connecticut, 
Idaho, Massachusetts, New York, North Carolina, Virginia, and 
Wyoming. Specimens of beryl have been found in many other 
States. Total reserves of inferred and indicated beryl ore in Colorado 
are estimated at 2,000 to 5,000 tons;* the beryl pegmatites of the 
Kight Mile Park area were described.6 Reserves of beryl at the 
Muscovite mine between Avon and Deary, Latah County, Idaho, 
have been estimated at 150 to 450 tons. The Geological Survey 
estimated indicated and inferred beryl reserves for Connecticut at 
about 860 tons.” The Bureau of Mines published a report of 
investigations on Beryl Mountain, Sullivan County, N.H® 

Refinery Production.—As in previous years, the producers of beryl- _ 
lium metal, alloys, and compounds in 1948 were the Brush Beryllium 
Co., Cleveland and Lorain, Ohio; Beryllium Corp., Temple, near 
Reading, Pa.; and Clifton Products, Inc., Painesville, Ohio. The 
Ceramic Division, Champion Spark Plug Co., Detroit, Mich., con- 
sumes beryl solely for dielectric manufacture. On September 21, 

- 1948, the Brush Beryllium Co. plant at Lorain suffered a serious 
fire, damage being confined to the oxide production facilities. It 
was reported that Clifton Products Co. did not operate in the latter 
part of the year. 

Output of all types of beryllium products in 1948 was up sharply 
over the previous year and consumption was correspondingly higher. 
Because of the apparent importance of beryllium to the atomic energy 
program, the activities of all refiners were necessarily partly secret. 

§ Vanderwilt, John W. (ed.), State of Colorado Mineral Resources Board, Mineral Resources of Colorado: 
1947, pp. 467-468. 

§ Heinrich, William E., Pegmatites of Eight Mile Park, Fremont County, Colo.: Am. Mineral., vol. 33, 
Nos. 9-10, September-October 1948, pp. 550-587. 

? Cameron, Eugene N., and Shainin, Vincent E., Beryl Resources of Connecticut: Econ. Geol., vol. 42, 
No, 4, June 1947, pp. 353-367. ; . ; 
194 ou B., Beryl Mountain, Sullivan County, N. H.: Bureau of Mines Rept. of Investigations 4216,
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Several reports were published in 1948 treating beryllium toxicology.® 
Uses.—Beryllium finds its most important commercial application 

as an alloying agent with copper. The usual alloy contains a little 
over 2 percent beryllium and is outstanding because of its fatigue, 

| corrosion, and wear resistance, hardness, tensile strength, high elec- 
trical and thermal conductivity, low-creep tendency, and nonmagnetic 
and nonsparking properties. Beryllium-copper is widely used for 
current-carrying springs, pressure-responsive elements, switches, weld-. 
ing tips, disks, platers’ bars, matrix metal in diamond-drill bits, 
valve guides, nonmagnetic ball bearings, nonsparking tools and parts, 
and tubing subjected to vibration or repeated flexing. 

Beryllium-nickel possesses much higher tensile strength than the 
copper alloy. It has been used for watch balance wheels and in 
airplane parts. Beryllium added to aluminum in small quantities 
imparts high strength, thermal stability, and unusual oxidation 
resistance. A large manufacturer of camera shutters is reported to 
have discontinued using spring steel in favor of beryllium-aluminum. 

Addition of 0.005 to 0.01 percent beryllium to magnesium has a 
marked effect in reducing oxidation.’° Beryllium confers to zinc 

| alloys reduced creep, increased tensile strength, and improved 
corrosion resistance." 

As the pure metal, beryllium is used in X-ray tube windows and in 
radium-beryllium neutron sources. The metal finds numerous appli- 
cations in the atomic energy field as a moderator and reflector of 
neutrons, similar to graphite and heavy water. It has been estimated | 
that about 100 tons of beryllium would be needed for a reactor of 
100,000 kw. output, using enriched uranium as a fuel. Beryllium oxide 
was used as a neutron reflector in the Los Alamos ‘water boiler,”’ 
which consisted essentially of a stainless steel sphere filled with an 
ordinary water solution of an enriched uranium salt. The high | 
refractoriness of beryllium oxide, fusion point 2,520° C., together with 
its exceedingly low neutron absorption, excellent heat transmission, 
and resistance to thermal shock, suggest its possible use in nuclear- 
energy power-plant design. The use would apparently be a non- 
recurring one for any given installation. Beryllium oxide has many 
special applications in the refractories field}? and has been used 
experimentally as a liner for rocket combustion chambers.'* Use of | 
the oxide in phosphor compounds for fluorescent lamps and in tele- | 
vision screens has been and continues to be of importance. However, 
cases of beryllium poisoning allegedly resulting from accidental 
inhalation of the oxide liberated from broken lamps indicate that 
beryllium oxide phosphors may soon be supplanted by nontoxic 
materials. Beryllium glasses have special characteristics, such as high 
light-transmission speed.'* The mineral beryl is employed directly in 

9 Kisenbud, M., Berghout, C. F., and Steadman, L. T., Environmental Studies in Plants and Labora- 
tories Using Beryllium: Jour. Ind. Hyg. and Toxicol., vol. 30, No. 5, September 1948, pp. 281-285. 
Beryllium Corp. (Reading, Pa.), Health Experiences in the Fields of Manufacture and Use of Beryllium 

Alloys and Beryllium Compounds: February 1948, 4 pp. 
Titus, A. C., Air Contamination During Machining of Beryllium Stainless Steel: Jour. Ind. Hyg. and 

Toxicol., vol. 30, No. 1, January 1948, pp. 29-31. 
10 Street, A. C., Die-Casting Progress. IV. Pressure Die-Casting of Magnesium Alloys: Metallurgia, 

ver igrtinetee, a R., New Wrought Zinc Alloys Containing Small Amounts of Beryllium: Trans. Am. 
Soc: Metals, vol. 39, 1947, pp. 773-783. 

12 Norton, F. H., Pure BeO as a Refractory: Jour. Am. Ceram. Soc., vol. 30, No. 8, Aug. 1947, pp. 242-245, 
13 Duwez, P., O’Dell, F., and Taylor, Jack L., Recrystallization of BeO Bodies at 2,000° C.: Jour. Am. 

Ceram. Soc., vol. 32, No. 1, Jan. 1, 1949, pp. 1-9. 
4 Scientific American, Unstable Glass Has High Light-Transmission Speed: Vol. 176, January 1947, p. 31.
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the production of high-grade dielectrics for uses such as are used in air- 
plane sparkplugs. Beryllium nitrate finds application as a strengthener 
in gas mantles, and various other compounds have value as catalytic 
agents. 

Stocks.—In 1948, imported and domestically produced beryl com- 
bined were again inadequate to meet processors’ requirements. The 

) shortage was alleviated by transfers to industry from the dwindling 
stock pile of the Office of Metals Reserve. In the absence of a marked 
upsurge in imports of beryl, stocks of the agency could become ex- 
hausted in 1949 if the 1948 consumption rate should continue. Beryl 
was actively sought for the National Strategic Stock Pile throughout 
1948. ‘This factor probably was important in keeping prices at a high 
level, aside from the normal market influence of increased consumer 
demand. Figures on beryl stocks in the strategic stock’ pile are not 

| available for publication. 
Stocks of beryllium metal, alloys, and compounds in producers’ 

hands as of December 1948 were apparently below those of the 
equivalent 1947 period. 
Prices.—E&MJ Metal and Mineral Markets quoted domestic beryl, 

_ f. 0. b. mines, 10-12 percent BeO, in January 1948 at $16-$18 per 
short-ton unit; increases during the year raised prices as follows: 
July 8, $18.75-$22; July 15, $20-$24; September 16, $20-$26; and 
October 7, $24-$26. The last quotation remained unchanged the rest 
of the year and represented an all-time high. Imported beryl was 
quoted in November at $22-$23 per unit BeO, c. i. f. Atlantic ports. 
The master alloys beryllium-copper, 4 percent Be, and _ beryllium- 
aluminum, 5 percent Be, opened the year at $20.50 and $40, respec- 
tively, per pound of contained beryllium and increased to $24.50 and 
$52 in the fall. In the sale of these and other beryllium master alloys, 
usual practice is to quote a price per pound of beryllium contained, the | 
current market price for the other alloy components being added at the | 
time of sale. Master alloys of beryllium (50 percent Be) with nickel, 
iron, or cobalt were quoted at $70 per pound contained beryllium. 
The low-beryllium copper alloys were quoted in August 1948 at a flat 
price per pound of alloy, in ton lots or more, at the following figures: 
2.5 percent Be-1.1 percent Ni, $1.00 per pound; 0.35 Be-1.5 Ni, $0.60; 
0.5 Be-2.5 Ni, $0.70. Pure beryllium metal in the form of lumps, 
pebbles, chips, and turnings was quoted in May 1948 at prices ranging 
from $65-$85 per pound, pound lots, the price depending on purity. 
The powdered metal was priced at $95-$103 per pound. High-fired 
beryllium oxide, minus 200-mesh, was quoted near the end of 1948 at 
510-$11.50 per pound, depending on quantity; same grade, minus 
325-mesh was $16, any quantity. The price of fluorescent-grade oxide 
was apparently a little below that for the minus 200-mesh high-fired 
type. Beryllium sulfate (tetrahydrate) quotations varied from $0.85— 
$1.45 per pound, depending on quantity and grade. The fluoride, 
double ammonium fluoride, and nitrate (trihydrate) were priced, 
respectively, per pound at $7.50-$12.00, $2.50-$4.65, and $2.00-$3.30, 
the price prevailing depending upon the quantity ordered. 

Foreign Trade.—An encouraging rise in the volume of beryl imports 
was noted for 1948, in comparison with the meager receipts in 1947. 

18 Bond, George R., Jr., and Mills, George A. (assigned to Houdry Process Corp.), Cracking of Hydro- 
carbons with a Beryllium Phosphate Catalyst: U.S. Patent 2,435,196, Feb. 3, 1948.



, MINOR METALS _ 1315 

| Larger shipments from Brazil accounted for the over-all increase, but 
significant quantities were recorded from Mozambique, Argentina, 
and the Union of South Africa. : 

United States shipments of beryllium metal, alloys, and scrap to 
other countries in 1948 totaled 25,923 pounds with a value of $48,305, 
the quantity figure being less than one-tenth that for 1947. Principal 
recipient countries were United Kingdom, 9,207 pounds; Netherlands, 
8,713; Canada, 2,302; Mexico, 2,212; Argentina, 1,618; Switzerland, 
693; Australia, 672; Belgium, Italy, Sweden, and Philippine Republic 

oo. combined, 506. Exports of ore were negligible, being only 185 pounds 
valued at $587. 

Beryllium ore (beryl concentrates) imported for consumption in the United States 
by countries, 194448, in short tons | 

. {U. S. Department of Commerce] , 

Country 1944 1945 1946 1947 1948 

Anglo-Egyptian Sudan_-.._..-_....-.------ 1 |i_-- ee eee |e} eee 
Argentina. ....------------.--------------- 229 |_-..-------- 53 |_...-------- 55 
Australia_.......-.---.-------------------- 518 105 20 45 |--.--------- 
Brazil. ...-...-..-.-.-------------------- 1, 453 572 906 722 i, 162 
British East Africa___...-....------.------ 15 7 |----.-----.-|------------]------------ 
(5) SR I) 
Hong Kong.....--------.------------------|------------|---------+--|------------|------------ 18 
India...---..-2-..-.s2ss ae -sesseeeene n= 892 484 119 |22222TTTTT] 
Madagascar.......------------------------]------------ Il |------------]------------]------------ 
Mozambique.........--...---.------------|------------|------------|------- +--+] ------------ 55 
Nigeria............--...-------------------|---------+-- 22 |_.--.___....|.-----------|------.--.-- 
Southern Rhodesia_.._-...-.-------------- 7 |--------.---|------------]------------ | ---- eee 
Union of South Africa...--.--------------- (1) wa nennennnen|------- =e | - eee 47 

Total: Short tons_...-.------------- 3, 115 1, 201 1, 098 767 | 1, 337 
Value_....-.-...--2....--.--.| $286,091 | $131,841 | $105,708 | 2$114,667 | $230, 310 

1 Less than 1 ton. 
2 Revised figure. — 

On June 16, 1948, the Office of International Trade added beryllium 
alloys, scrap, ore, and concentrates to the positive list of products | 
requiring export licenses to foreign destinations (excepting Canada). 
Beryllium metal and compounds were already included on the positive 
list. 

Export restrictions continued in effect during 1948, notably in 
' India and the French dependencies (principally Madagascar). The 

Indian embargo, established in June 1946, was not relaxed in 1948. 
Madagascan beryl was reserved for France. Complications which 
had hindered the export of beryl from Argentina in 1947 may have 
been resolved in part, judging from the shipments of 55 tons of beryl 
to the United States in 1948 compared with none in 1947. : 

Technology.—Several articles were published treating with methods 
for producing beryllium metal and alloys,’ fabrication of beryllium 

16 Kielleren, B. R. F., Production of Beryllium: Jour. Electrochem. Soc., vol. 93, No. 4, April 1048, 

PvAndrieur, J. L. [Making Metallic Powders by Electrolysis of Fused Salts]: Rev. metal., vol. 45, 1948, 

PE Williams, W. Lee, Heat Treatment and Properties of Some Beryllium-Nickel Alloys: Trans. Am. Soc. 
Metals, vol. 40, 1948, pp. 163-175.
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metal shapes,” chlorination and flotation ® of beryl, and the spec- 
trochemical analysis of beryllium metal, compounds,” and ores.?! 

WORLD REVIEW 

South and Middle America.—The pegmatities of northeastern 
Brazil are reported to have yielded about 8,000 metric tons of beryl] 
in 1937-44.72, Most of the output came from the Picui-Parelhas 
area in the states of Paraiba and Rio Grande do Norte. Another | 
productive section is near Berilandia, southeast of Quixeramobim, ee 
in the central part of the state of Cearé. Exports of beryl ore during 
the first half of 1948 were about 75 percent of total 1947 exports; 
100 metric tons of beryl were reported shipped in early 1948 to 
Produits Chimiques et Electro-Metallurgique, Marseilles, France. 

World production of beryllium concentrates (beryl), by countries, 1940-48, in. 
| metric tons ! 

[Compiled by B. B. Mitchell] : 
nen nnn eee enc nec A A TT AC CT A TC CPS SS aS A eS NS SAAS AES, 

Country 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 

Argentina.-..___-.-------------------.--------| 520 /2,186 | 925 | 881 342 190 130 10 2 50 
Australia. _.......--.---------- ee eee 2 3 |-...-.] 534} 417 47 19 54 44 
Brazil (exports).......--.---------------------{1, 472 |1, 703 [1, 634 |2, 027 {1,185 | 510 |1, 294 |1, 027 |21, 400 
India. ....-.------------------ eee 53 (3) 121 {1, 486 508 108 112 | (4) (4) 
Korea, South. _-.--.---------------.----------| (4) (4) (4) 17 9; @) (4) | Le 
Madagascar.......----------------------------| (4) (4) 2 67 50 | 210} (4) (3) (4) 
Portugal.._.....------------------------------| (4) 35 | (4) 14 | 560 9) @) j------| 
Portuguese East Africa_.......-.----1--------| © (4) 8 6 3 2 22 61. 81 
Spain...-.-----.------------------------ | 4 OO] OL OO] O] ©] oO] ©] @ 
South-West Africa_.............-..---__..--..| 20 39 36 1 5 j--..--| 52 90 
Uganda......-...----.------------.----------.| (4) (4) j_-_-..| 18 4|_.....| 18 5 
United States (mine shipments).......__.....| 110 | 143 | 244] 323 | 3652 35 91 | 132 90 

World total (estimate) 6__.-__..._.__._._}2, 161 {4,090 |2, 971 |5,374 |2, 953 929 |1, 700 |1, 500 | 1, 900 

SS 

1 In addition to countries listed, beryllium concentrates may also be produced in Finland, France, Kenya, 
Norway, Rumania, and U. 8.8. R. Canada has produced beryl but reported no sales. 

2 Estimate based on United States imports. 
3 Less than 1 ton. 
4 Data not available. 
5 Estimate. 
6 Exclusive of U. 8.8. R. Production in other countries for which data are not available is believed to ' 

be negligible. 

” Kaufmann, A. R., and Gordon, E., Vacuum Melting and Casting of Beryllium: Metal Progress, vol. 
52, September 1947, pp. 387-390. 
Schumar, J. F., Uranium, Thorium, and Beryllium Melting and Fabrication: U. S. Atomic Energy 

Commission, AEC D-1851, Mar. 23, 1948, 9 pp. 
Madsen, Borge, Note on the Soldering of Beryllium: Rev. Sci. Instr., vol. 18, February 1947, p. 135. 
Bradner, H., Production of Thin Beryllium Foils: U. S. Atomic Energy Commission, AECD-1949 

Mar, 18, 1948, 4 pp. 
Anderson, H. L., and Feld, B. T., Preparation of Pressed Radium-Beryllium Neutron Sources: Rev. 

Sci. Instr., vol. 18, Mar. 1947, pp. 186-188. 
18 McTaggart, F. K., Mineral Chlorination Studies. III. The Chlorination of Australian Beryl: Jour. 

Council Sci. Ind. Research, vol. 20, 1947, pp. 564-584. 
19 Kennedy, J. S., and O’Meara, R. G., Flotation of Beryllium Ores: Bureau of Mines Rept. of Investi- 

gations 4166, 1948, pp. 18. 
20 Smith, A. Lee, and Fassel, Velmer A., Quantitative Spectrographic Analysis of Beryllium and Its Com- 

pounds: U. S. Atomic Energy Commission, AECD-2100, June 22, 1948, 9 pp. 
21 Marks, Graham W.., and Jones, Betsy M., Method for the Spectrochemical Determination of Beryllium, 

Cadmium, Zinc, and Indium in Ore Samples: Bureau of Mines Rept. of Investigations 4363, 1948, 27 pp. 
2 Johnston, Jr., W. D., Beryl-Tantalite Pegmatites of Northeastern Brazil: Bull. Geol. Soc. America, 

vol. 56, No. 11, November 1945, pp. 1015-1070.
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Beryl has been found in British Guiana * and with columbite occurs 
in pegmatite in the regions of Timotes and Chachopo, State of 
Merida, Venezuela.“ Reserves of several thousand tons of beryl have 
been estimated in Mexico in pegmatite dikes of the Sierra de Oposura, 
Municipality of Moctezuma, State of Sonora. 

Africa.—A large occurrence of beryl was discovered and mined in 
the Machokos district, Kenya, but such deposits are said to be rare.” 
Production of beryl ore on a commercial scale was expected to begin 
in French Morocco in 1949. Beryl occurs in a zone of pegmatite dikes 
about 120 miles long extending across central Nigeria from Jemaa in : 
Plateau Province to the Egbe district in Kabba Province. Crystals 
up to 15 inches in diameter were recorded from a deposit near Okere, 
Kabba Province. An experimental shipment of 20 tons of beryl was 
made from a dike south of Okere.*® | 

Producers of beryl in Portuguese East Africa are Boror Commercial, : 
Lda., P. O. Box 26, Mozambique; and Esteveo Guerreiro A. Lima, | 
Muiane, Alto Molocue, Quelimane.”” Beryl is produced from peg- 
matite deposits of the Omaruru and Karabib districts, South-West 
Africa, and from the Oorlogskloof pegmatite deposits on the farm 
Border 155, 26 miles from Makop Siding, Warmbad district.% Beryl 
is recovered in Tanganyika in the mica-mining operations of Masasi 
in the Southern Province and in the Bundali Hills in the Southern . 
Highlands Province;” 1% long tons were produced in 1948. Beryl 
occurs in two pegmatites in the Buganda area, Uganda. 
Europe.—The beryllium industries of Germany and Italy were 

described in detail.*? Beryllium alloys are produced by Beryllium 
Smelting Co., Ltd., London, from imported master alloys. Several 
British companies were reported giving serious consideration to the 
manufacture of beryllium metal, alloys, and salts.*? 

Asia and Australia.—The embargo in Jndia on export of beryl ore, 
which was instituted in June 1946, continued throughout 1948. 
oeryl is produced principally in central and southern Rajputana, and 
a small quantity has come from Kashmir. Beryl ore is included by 
the interim government of South Korea on the new list of approved 
export commodities.?* Berylis mined at Ryukado, Shihori, Kogen-do. 
White alkali beryl occurs in eastern Kazakhstan, U. S. S. R. (see 
Cesium and Rubidium section of this chapter). New Metals (Aus- | 

23 Bracewell, Smith, The Geology and Mineral Resources of British Guiana: Bull. Imper. Inst., vol. 45, 
No. 1, March 1947, p. 62. 

2 Tello B., Manuel and Zuloaga, Guillermo, Geologia de los Yacimientos Metaliferos y Recursos Min- 
erales de, venezuela: Proc. 8th Am. Sci. Cong. vol. 4, Geological Sciences, 1942 (Dept. of State, Wash., D. C.), 
pp. : 

25 Pulfrey, William, The Geology and Mineral Resources of Kenya: Bull. Imper. Inst., vol. 45, No. 3, 
July-September 1947, p. 290. 
1046 J acobsen, R., and Webb, J. S., The Pegmatites of Central Nigeria: Nigeria Geol. Survey, Bull. 17, 

, 59 pp. 
27 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 5. 
28 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 4. 
29 Stockley, G. M., The Mineral Resources of Tanganyika: Bull. Imper. Inst., vol. 45, No. 4, October- 

December 1947, p. 397. 
30 Davies, K. A., and Bisset, C. B., The Geology and Mineral Deposits of Uganda: Bull. Imper. Inst, 

vol. 45, No. 2, April-June 1947, p. 170. 
31 Foster, E. M., Magnetic Materials and Beryllium: British Intelligence Objectives Subcommittee 

(BIOS) Final Rept. 36, Item 21, Rept. 2, August 1945, pp. 1-15. 
West, H. W., and Others, Investigation of Berylium Production in Germany and Italy, Including 

Production and Uses of Oxides and Alloys: British Intelligence Objectives Subcommittee (BIOS) Final 
Rept. 550, Item 21, 1945, 81 pp. 
Sloman, H. A., and Sawyer, C. B., The Beryllium Industries of Germany and Italy 1939-45: Office of 

Military Govt. for Germany (U. S.) FIAT Final Rept. 522, August-September 1945, 108 pp. 
32 Mining Magazine (London), vol. 78, No. 5, May 1948, p. 260. 
33 Oil, Paint, and Drug Reporter, vol. 153, No. 19, May 10, 1948, p. 57.
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| tralia), Ltd., and Amalgamated Metallurgical Corp., Ltd., have been 
organized in Australia to produce beryllium and other metals and 

~ chemicals.*4 | 
BORON 

Production.—Elemental amorphous boron is produced by the 
F. W. Berk Co., Inc., Woodridge, N. J., Cooper Metallurgical Asso- 
ciates, Cleveland, Ohio, and the Norton Co., Worcester, Mass. The 
last two concerns also produce the nitride and the carbide, respectively. 
Producers of various alloying agents are the Electro Metallurgical 
Co., New York, N. Y. (ferroboron, nickel-boron, manganese-boron, 
Silcaz) ; Molybdenum Corp. of America, Washington, Pa. (ferroboron, 
manganese boride); Vanadium Corp. of America, Bridgeville, Pa. 
(Grainal alloys); Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 
(Bortam, Carbortam); and Ohio Ferro-Alloys Co., Philo, Ohio 
(Borosil). (For discussion of boron minerals, see Borates in the 
Salines—Miscellaneous chapter of this volume.) | 

- Apparent consumption of boron alloys in 1948, based on producers’ 
shipments, was up slightly over the previous year. 

Uses.—Elemental boron finds its chief use in the metal industry as 
. a, degasifier in metallurgical reactions. Boron added to steel, usually 

in master-alloy form, markedly increases its hardenability.* The 
boron content of the final product can be exceedingly small, 0.0005- 

| 0.003 percent being sufficient in thoroughly deoxidized steels. Too 
| much boron causes hot-shortness to such an extent that the steel will 

disintegrate upon rolling. Boron is employed in the production of 
malleable iron castings as well as wrought steel. Up to 0.05 percent 
boron is used to insure the chill-depth of rolls used in the steel industry 

| and in grain milling. Certain alloys used for cutting tools and hard- 
| facing contain boron in substantial percentages. : 
| Boron carbide is the hardest known substance, other than diamond. : 

It is used in powder form as an abrasive in lapping very hard materials 
and in molded form as parts for glass cutters, sand-blast nozzles and 
masks, mortars and pestles, plug, ring and snap gages, micrometers, 
grinding-wheel molds, rug-weaving needles, and extrusion dies. Its 
applications in metal-working have been described.*® The abrading 
efficiency of boron carbide has been determined as 6.5 compared to 
10 for diamond and 0.2 for silicon carbide.*” Boron nitride is used as 
a ladle-lining and mold-coating in the casting of jet-engine turbine 
buckets. Being possessed of graphitic crystal structure, high refrac- 
toriness, and excellent dielectric properties at high temperature, the 
nitride has shown promise as a lubricant ** both by itself and in a sili- 
cone base for the lubrication of moving parts exposed to high 
temperatures. 

| The high absorption capacity of boron for thermal neutrons has 
| been responsible for many applications of the element in the atomic 

| energy program. Boron” is the neutron-absorbing isotope. Boron” 

34 Metal Bulletin, No. 3285, Apr. 23, 1948, p. 12. 
35 Diggs, Thos. G., Irish, Carolyn R., and Carwile, Nesbit L., Effect of Boron on the Hardenability of 

High-Purity Alloys and Commercial Steels: National Bureau of Standards Jour. Research, vol. 41, No. 6, 
December 1948, pp. 545-574. 

36 American Machinist, Boron Carbide Applied to Metal-Working Operations: Vol. 91, No. 13, June 19 

on Barbers, Mino, {Boron Carbide—the New Abrasive]: Ind. ceram. silicati, vol. 1, No. 3, 1946, pp. 6-8, 
38 Sumner, G. L., Heat-Resistant Lubricants: Mech. Eng., vol. 70, No. 1, January 1948, pp. 30-31.
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constitutes only about 20 percent of natural boron; this isotope, 96 
percent pure, is now produced by the Atomic Energy Commission.* 
Boron trifluoride is employed in neutron counters “ but its most im- — 
portant applications are as a catalytic agent and raw material in the 
chemical industry. Boron steel is used for the control of nuclear 
reactors; however, the quantity of boron required is apparently small, 
only 100 pounds being estimated as the quantity required for the con- 
trols of an enriched 100,000-kw. reactor.*! The presence of boron in 
a moderator such as graphite is undesirable even to the extent of 1 
part in a million. 

The borides of the ferro-alloy metals chromium, molybdenum, 
titanium, tantalum, and columbium are very hard and refractory, 
some being used in tools and dies; they have much in common with 
metals in electrical and thermal conductivity. The borides in pure 
form have melting points exceeding 5,000° F.; they may be used alone 
or cemented with ferro-alloy metals for applications in high-tempera- 
ture installations, such as gas-turbine and jet-engine combustion 
chambers. Much attention has been accorded the borides and boron 
carbide in the NEPA (Nuclear Energy for Propulsion of Aircraft) 
program and related research.” 

The hydrides of boron are colorless liquids or gases, easily oxidized 
with consequent large energy liberation. Boron hydride has been in- 
tensively studied under Office of Naval Research contracts because of 
its desirable characteristics as a rocket fuel. The highest jet velocities 
are attained with elements of low atomic weight, one of the best 

-- appearing to be boron. For a propellant combination of reasonably | 
_ high bulk density, very high jet velocities may be expected from re- | 

acting boron hydride with fluorine oxide (FO) “ or water; boron | 
hydride is a water-reaction fuel being highly explosive when exposed 
to moist air or traces of water.“ | 

Prices.—The price of amorphous boron (82-86 percent B) in 1947 
and 1948 averaged about $13 per pound in 100-pound lots or more; 
high-purity material (98 percent) was about $250 per pound. Prices 
of boron additive alloys as quoted in Iron Age, f. o. b. plant, ton lots, | 
were generally unchanged throughout 1948 as follows: Ferroboron 
(17.5 percent B), $1.21 per pound; Bortam, 45 cents per pound; 
Grainal 1, 2, and 3, 45, 63, and 98 cents per pound, respectively; 
Silcaz, 39 cents per pound; nickel boron, $1.82% cents per pound, less 
than ton lots; Borosil, $6.25 per pound of contained boron; manganese- 
boron, $1.92 per pound, declining to $1.67 on October 7, unchanged 
thereafter; Carbortam, 8 cents per pound, increased slightly at mid- 
year to cover augmented titanium and boron content. The isotope 
of boron, B™, is sold by the Atomic Energy Commission for $15 per 
eram. 

39 Science, U. S. Atomic Energy Commission Announces Boron !° Available: Vol. 105, June 27, 1947, p. 662. 
40 Hodges, W., Loyd, M. I., and Weinstock, B., Preparation of Boron Trifluoride for Use in Neutron 

Counters: U. 8. Atomic Energy Commission, AEC D-2223, Aug. 9, 1948, 5 pp. 
41 Goodman, Clark (ed.), The Science and Engineering of Nuclear Power: Addison-Wesley Press, Inc., 

Cambridge, Mass., 1949, vol. 2, p. 15. 
42 Reed, E. L., Report on Tungsten Boride: U. 8. Atomic Energy Commission, NEPA Rept., Feb. 11, 

OSiiee wm. L., Boron and Borides: U. 8. Atomic Energy Commission, NEPA Rept., Mar. 30, 1948, 

7 Oe tzel, Claus G., High-Temperature Materials: Iron Age, vol. 161, No. 18, Apr. 29, 1948, pp. 78-81. 
43 Leonard, Arthur S., Some Possibilities for Rocket Propellants: Jour. Am. Rocket Soc., No. 68, 1946, 

PE Bell. R. P., and Emeléus, H. J., The Boron Hydrides and Related Compounds: Quarterly Revs. 
(London), No. 2, 1948, pp. 132-51.
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| Technology.—Boron carbide is made by fusing anhydrous boric 
acid with petroleum coke at 2,800° C.* Pilot-scale methods of pre- 7 
paring diborane were developed.“ Techniques were described for the 
production of metallic borides by the electrolysis of the corresponding 
borates.“ , 

Foreign Trade and World Review.—Boron carbide, boron carbide 
shapes, and calcium boride are produced in Canada. United States 
imports of the carbide from Canada in 1947 and 1948 were 18,427 
and 29,644 pounds, valued at $23,228 and $30,822, respectively. 
Ferroboron imports from Canada in 1948 totaled 5,700 pounds, valued 
at $1,378. Herroboron is produced at the Rainham Works of Murex, 
Ltd., Essex, United Kingdom. 

CALCIUM | 

Production.—The Electro Metallurgical Co., Sault Ste. Marie, 
Mich., and the New England Lime Co., Canaan, Conn., produced 
calcium metal during the year. The hydride and nitride were made 
by Metal Hydrides, Inc., Beverly, Mass. The 1948 output of the 
metal, which amounted to several tens of thousands of pounds, 
declined sharply, being only slightly more than half that for 1947. 
Pure varieties of limestone constitute the basic raw material of 
calcium. | 

Consumption and Uses.—Apparent consumption of calcium metal 
for 1948 nearly equaled output and was almost double apparent 
consumption for 1947. Calcium has numerous uses, some important 
applications being debismuthizing of lead; preparation of lead alloys 
for battery grids and plates, bearings, and sheathing for telephone 
cable and electric lines; deoxidizing of copper, iron, and various 
alloys; decarburizing and desulfurizing of ferrous metals and alloys; 

, grain refining of cast iron and steel; alloying of aluminum, copper, 
beryllium, and magnesium; dehydrating certain organic liquids; 
desulfurizing petroleum fractions; “gettering’’ (see Barium and 
Strontium section of this chapter) in the production of high vacuum; 
and in purifying argon gas. 

Calcium metal or calcium hydride is used principally in producing 
metals such as uranium, vanadium, thorium, zirconium, tantalum, 
columbium, titanium, and chromium. The hydride constitutes a 
convenient source of hydrogen because it is able to absorb 850 times 
its own volume of hydrogen; during World War II it was used by the 
armed forces in ton quantities for balloon inflation and similar pur- 
poses. ‘The hydride also serves as a dehydrating agent and reduction 
catalyst. Calcium nitride has application in foundry work for 
introducing nitrogen into metal baths. Calcium-silicon is used as 
a deoxidizer in steel production. Calcium chemicals are discussed in 
the Lime, Salines— Miscellaneous, and Stone chapters of this volume. | 

Prices.—In January 1948, E&MJ Metal and Mineral Markets 
quoted calcium metal at $1.85 per pound in ton lots, cast in slabs and 

45 American Machinist, Hardest Man-Made Material: Vol. 91, No. 13, June 19, 1947, pp. 122-124. 
‘6 Carhart, H. W., and others, Pilot-Plant Preparation of Diborane: NRL-C-3405 (Naval Research 

Laboratory), Jan. 17, 1949, 13 pp. 
“ Andrieux, J. L., [Making Metallic Powders by Electrolysis of Fused Salts]: Rev. Métal., vol. 45, 1948, 

PN Chretien, Andre, and Wyss, Robert, Sur la reduction de oxyde titanique par le calcium et par le 
magnesium: Compt. rend., vol. 224, June 9, 1947, pp. 1642-1643.
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small pieces. This price was increased on April 15 to $1.95 where it 
remained for the balance of the year. January prices for calcium 
urnings and distilled metal in 100-pound lots were $2.70 and $3.40 
er_pound, respectively. Iron Age for January 8, 1948, quoted 

_/ calcium-silicon (28-35 percent Ca), carlots, f. 0. b. at 16.25~-18.80 
_ cents per pound; similarly, calcium-manganese-silicon (16-20 percent 

_ Ca) was quoted at 17.50-20.05 cents. The quotations on Graphidox 
No. 4 alloy (5 percent Ca) in June 1948 was 17.9 cents per pound, 
ton lots. | 

Foreign Trade.—Calcium metal imported in 1948 came from 
Canada. Canada also accounted for 396,920 pounds of calcium- 
silicon ($51,599) ; 30,363 pounds ($492) were received from Australia 
and 2,205 pounds ($287) from France. | 

Calcium metal and calcium-silicon imported for consumption in the United 
States, 1944-48 } | 

[U. 8. Department of Commerce] 

See 
| . 1945 1946 1947 1948 : 

Commodity Saat ————_______— 

_| Pounds | Value ;} Pounds | Value | Pounds | Value | Pounds | Value 

-Caleium metal__-......--..-| 17,086 1$15,845 |---| 3544 $675 796 | $2, 483 | . Caleium-silicon.......22 222. 164 | 22; 661, 200 : 647 Ss 429, 488 52, 878 

1 No transactions reported for 1944. 

World Review.—Beginning in 1945, Dominion Magnesium. Ltd., 
at Haley’s Station near Ottawa, Ontario, Canada grew through 1948 | 
to become one of the major calcium-metal producers of the world. 

_ Production in 1947 and 1948 easily eclipsed previous output. Metal 
production for the 4 years was as follows: 1945, 29,543 pounds; 
1946, 53,548 ($68,720); 1947 (revised figures), 723,461 ($1,121,388) ; 
1948, 1,104,562 ($1,779,405). Before World War II, most of the 
calcium metal and alloys consumed in the United States were produced 

. in Europe, notably in France and Norway. 

CERIUM AND OTHER RARE-EARTH METALS 
: Elements of the rare-earth group are monotonously similar in 

chemical behavior, a fact that long delayed thorough investigation 
of their properties. The approximate relative abundance of the 
various rare earths, in percent, is estimated as follows: Cerium 31, 
neodymium 18, lanthanum 7, samarium 7, gadolinium 7, dysprosium | 
7, ytterbium 7, erbium 6, praseodymium 5, lutecium 1.5, terbium 1, 
holmium 1, thulum 1, europium 0.2. Isotopes of samarium, and 
lutecium, Sa and Lu’, are naturally radioactive. Several of the 
rare earths are excellent absorbers of slow neutrons, gadolinium 
having by far the largest cross section of all the elements in the 
periodic system. Over thirty rare-earth isotopes have been found to 
be produced in the course of uranium fission.“ This fact, combined 
with the high degree of neutron absorption of the rare earths, has 
subjected the group as a whole to intensive scientific study by the 

49 Siegel, J. M., and others, Nuclei Formed in Fission: Jour. Am. Chem. Soc., vol. 68, No. 11, 1946, pp. 2411-2442, 
883326—50-——84
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Atomic Energy Commission because of their ‘‘poisoning” effect on 
the action of a nuclear-energy pile. 

Production.—Several hundred thousand pounds of misch metal 
| (cerium master alloy) and ferrocerium were produced in 1948. Misch 

| metal producers are General Cerium Co., Edgewater, N. J., and 
Cerium Metals Corp., Niagara Falls, N. Y. Ferrocerium is made by 
Cigalite Flint Co., New York, N. Y., and by Kent Metal & Chem- 
ical Works, Edgewater, N. J. New Process Metals Co., Newark, 
N.J., and Matchless Metals Co., Flushing, N. Y., produce both misch 
metal and ferrocerium. Imported monazite sand constitutes the basic 

| raw material source of the rare-earth metals.°° (See Monazite section 
of Minor Nonmetals chapter.) Idaho became a monazite producer 
in 1948, a shipment of 40 tons being reported by Rare Harths, Inc., 
McCall, Idaho. Small quantities of monazite are recovered incident 

. to the production of titanium and zirconium minerals from coastal 
sands of eastern Florida (see Zirconium, this chapter). Monazite 1s 
processed principally by Lindsay Light & Chemical Co., West Chi- 
cago, Ill.; Maywood Chemical Co., Maywood, N. J.; Wolff-Alport 
Chemical Corp., Brooklyn, N. Y.; and Rare Earths, Inc. (not connec- 
ted with Idaho company), Paterson, N. J. Mixed chlorides of the 
various rare-earth metals are sold by the first three of these companies _ 
to the misch metal producers, the misch metal being deposited 
electrolytically from the anhydrous chlorides. | 

High-purity rare-earth compounds are produced by the monazite 
processors mentioned above and by F. A. Lewis, Hempstead, N. Y.; 
Research Chemicals Inc., Burbank, Calif.; and Edmond C. Botti, 
Brooklyn, N. Y. Cerium, lanthanum, neodymium, and praseodym- 
ium metal are produced by Cooper Metallurgical Associates, Cleve- 

| land, Ohio. The Ames Laboratory of the United States Atomic 
Energy Commission, Iowa State College, Ames, Iowa, has produced 
a number of the rare-earth salts and appreciable quantities of spectro- 
graphically pure lanthanum, cerium, neodymium, and praseodymium 
metal. Small quantities of pure lutecium and ytterbium metal, as 
well as various quantities of other heavy rare earths, have also been 
prepared. Basic raw materials used as sources of erbium, holmium, 
and yttrium have been the minerals risorite, blomstrandine, and 
gadolinite, respectively. The Ames Laboratory, under the super- 
vision of F. H. Spedding, produces rare-earth metals and compounds | 
incident to research projects undertaken for the Atomic Energy 
Commission; the laboratory’s rare-earth products are for use only within 

| the Commission and are not available for outside distribution or sale. 
Dr. Spedding and coworkers have made notable contributions to the 
chemistry of the rare earths in the development of ion-exchange meth- 
ods for the separation and production of high-purity compounds.” 

50 Pilkington, E.S., and Wylie, A. W., Production of Rare-Earth and Thorium Compounds from Mona- 
zite: Jour. Soc. Chem. Ind., vol. 66, No. 11, November 1947, pp. 387-394. 

31 Spedding, F. H., and others, The Separation of Rare Earths by Ion Exchange. I. Cerium and Yttrium: 
Jour. Am. Chem. Soc., vol. 69, No. 11, 1947, pp. 2777-2781; II. Neodymium and Praseodymium, vol. 69, 
No. 11, pp. 2786-2792; III. Pilot-Plant Scale Separations, vol. 69, No. 11, p. 2812. 

Harris, Darwin H., and Tomkins, Edward R., Ion Exchange as a Separations Method, Separation of 
Several Rare Earths of the Cerium Group (La, Ce, Pr, and Nd): Jour. Am. Chem. Soc., vol. 69, No. 11, 

 obelle BH and Boyd, G. E., The Exchange Absorption of Ions from Aqueous Solutions by Organic 
Zeolities. IV. The Separation of the Yttrium-Group Rare Earths: Jour. Am. Chem. Soc., vol. 69, No. 11, 

i Spediing FH, and others, Improved Ion-Exchange Method for Separating Rare Earths in Macro 
Quantities: Jour. Am. Chem. Soc., vol. 70, No. 4, Apri] 1948, pp. 1671-1672.
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Consumption and Uses.—Large quantities of rare-earth alloys and 
compounds are consumed annually in the United States. The im- 
portant alloy, misch metal (a mixture of all the rare-earth elements 
with cerium predominating), is combined with iron (15-40 percent) 
to form pyrophoric alloys which find worldwide use as “flints” in 
devices such as cigarette lighters, miners’ lamps and gas lighters. 
Ferrocerium and master alloys of misch metal combined with other 
elements are used in deoxidizing, grain refining, carbide stabilization, 
and in enhancing the creep and oxidation resistance of steels at high 
temperatures. An important new application showing much promise 
in the field of light metals is the use of about 3 to 5 percent cerium 
(actually misch metal) to improve appreciably the strength and creep - resistance of magnesium alloys in the temperature range up to 600° F. 
These cerium-magnesium alloys are readily weldable and have good 
machinability. Addition of 0.05-1.0 percent cerium to low-ron 
nickel-chromium alloys markedly prolongs their life at elevated 
temperatures. These alloys, as well as those of cerium-magnesium 
and cerium-aluminum, have numerous applications in the construc- 
tion of jet planes, gas turbines, aircraft supercharger parts, and other 
equipment demanding great tensile strength at high temperatures. 

Stocks.—Figures are not available on stocks of misch metal, alloys, 
or rare-earth compounds. Monazite is included among the minerals 
being acquired for the National Strategic Stock Pile. Quantities 
accumulated in the stock pile are confidential. 

Prices.—Misch metal prices in 1948 averaged about $4 per pound 
and for ferrocerium flints about $8. Prices of cerium, lanthanum, 
neodymium, and praseodymium metal, per pound, were about $50, 
$175, $200, and $750, respectively. The most important rare-earth : 
materials sold in quantities constitute mixed chlorides and oxides 
designated as “rare-earth chloride,” “rare-earth oxide,’’ and cerium 
hydrate and oxide. These products are priced from about $0.75- 
$2.00 per pound in large lots. Prices for high-purity oxides of the 
rare-earth group elements are approximately as follows: Lanthanum, 
99.9 percent, $10 per pound, 100-pound lots; neodymium, 99, $75 per | 
pound; praseodymium, 99.9 $3 per gram, 100-gram lots ; samarium, 
99.9, $7 per gram, 100-gram lots; yttrium, 99, $2.50 per gram, 100-gram | 
lots; gadolinium, 99.9, $40 per gram; europium, 99.5, $400-$850 per 
gram. Oxalates of the remaining members of the rare-earth group have 
been quoted by F. A. Lewis, Hempstead, N. Y., at the following prices: 
Terbium, 99.7 percent, $75 per 50 mg.; holmium, 90, $65 per 100 mg.; 
erbium, 95, $500 per gram; lutecium, 99.8, $160 per 100 mg.; ytter- 
bium, 99.8, $200 per gram; and thulium, 99.9, $1,500 per gram. 

Foreign Trade.—1948 imports of ferrocerium and other alloys 
amounted to 1,600 pounds valued at $12,380 in comparison to 665 
pounds in 1947 with a value of $3,708. Virtually all receipts originated 
in Canada. . 

Exports of misch metal and alloys in 1948 showed a precipitous drop 
in volume in contrast to the peak year 1947. Shipments for 1948 were 
55,133 pounds with a value of $323,582, in sharp contrast to the 
182,204 pounds in the previous year valued at $1,053,936. Exports in 
1948 were distributed as follows: Canada, 2,190 pounds, value 
$10,260; United Kingdom, 4,630, $19,556; Belgium, 4,815, $28,049;
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France, 275, $1,595; Czechoslovakia, 5,000, $29,000; Switzerland, 
35,801, $222,406; Portugal, 2,422, $12,716. | 

On October 13, 1948, the Economic Cooperation Administration, 
under the European Recovery Program, authorized the expenditure by 
Austria of $20,000 in counterpart funds for the purchase of 5,000 
pounds of misch metal in the United States. 

World Review.—A steady demand for misch metal and alloys was 
reported in the United Kingdom.®? Monazite is processed by Thorium, 
Ltd., London. Misch metal and pyrophoric alloys are made by 
Imperial Chemical Industries, Ltd., Liverpool; Chemo Metals, Ltd., 
London; British Flint and Cerium Mfrs., Ltd., Tonbridge, Kent; and 

| Sibor Hard Metals, Ltd., London. Rare-earth compounds, miceh 
metal and alloys are produced in France by Société de Produits Chim- 
iques des Terres Rares, Paris, and in Austria by Treibacher Chemische 
Werke, Treibach. Producers of misch metal and alloys in Germany, 
Belgium, and Portugal are, respectively, Promethus, A. G., Kempten, 
Bavaria; Société Anonyme de Pont Brulé, near Brussels; and Mon- 
ocerium, Ltd., Lisbon. In Canada, misch metal is made by Shawinigan 
Chemicals, Ltd., Shawinigan Falls, Quebec; ferrocerium is produced 
by the Belgo Canadian Mfg. Co., Montreal. Results of combined 
laboratory and pilot-plant studies devoted to processing of Australian 
monazite were outlined in the 21st annual report of the Australian 
Council for Scientific and Industrial Research for the year ending 
June 1948.°° | 

CESIUM AND RUBIDIUM 

Cesium and rubidium are almost invariably found closely associated 
| in nature; with’one notable exception, rubidium usually predominates. 

The richest ore mineral of cesium is pollucite, a cesium-aluminum 
silicate resembling quartz, and containing about 34 percent Cs,O; this 
mineral has been found in ton quantities in pegmatites in the Black 
Hills of South Dakota, in Maine, and in South-West Africa; its 
rubidium content is low—about 0.1-2.5 percent Rb,O. Lepidolite 
mica carries an average Rb,O content of about 1.5 percent with a 
variation of 0.24-3.0 percent being reported; Cs,O content of lepidolite 
has been reported as 0.08—0.72 percent. Some varieties of beryl con- 

| tain up to several percent cesium and rubidium. Cesium and rubidium 
also occur in feldspars, biotite and muscovite mica, carnallite, leucite, 
and sea water. Rubidium is one of the few naturally radioactive 
elements, the isotope Rb®’ emitting beta radiation. 

Production.—Cesium and rubidium metal and compounds are pro- 
duced by De Rewal International Rare Metals Co., Philadelphia, 
Pa.; Maywood Chemical Works, Maywood, N. J. (Cs metal, Cs and 
Rb salts); City Chemical Corp., New York, N. Y. (Cs and Rb com- 
pounds); Foote Mineral Co., Philadelphia, Pa. (Cs compounds) ; Fair- 
mount Chemical Co., Newark, N. J. (Cs and Rb metals and com- 
pounds); and Dow Chemical Co., Midland, Mich. (Cs bromide). 
Uses.—Cesium and rubidium are used principally as the electron- 

emitting agent in photoelectric cells employed in alarm and signal 
systems, automatic counters, sorters, color matchers, time recorders, 

8 Metal Bulletin (London), No. 3306, July 9,1948, p. 11. 
88 Chemical and Engineering News, vol. 26, No. 48, Nov. 29, 1948, p. 3581.
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door openers, and in television equipment. During 1948 a compre- 
hensive book on the practical applications of photoelectric cells was 
published.* An important electronic device being developed is the 
cesium vapor rectifier which is superior to the mercury vapor type 
for certain applications. Crystals of the various halide compounds 
of cesium and rubidium find application in infrared spectrometry, 
particularly in the longer wave-length bands. The range of sensi- 
tivity of cesium cells in visible light is said to correspond closely to 
that of the human eye. During World War II an infrared lamp em- 
ploying cesium vapor was developed for ship-to-shore and ship-to-ship 
signaling.” Cesium and rubidium have been used as “getters” (see 
Barium and Strontium section of this chapter) and have been pro- 
posed as hydrogenation catalysts. Their salts are used as reagents in : 
microchemistry. Rubidium iodide has been used for syphilis therapy 
and in certain cases as a substitute for potassium iodide in goiter 
treatment. | | | 

Prices.—Recent quotations on chemically pure cesium and rubidium 
metal, double distilled, in sealed glass ampoules were $3 and $4 per 
gram, respectively, in 10-gram lots; cesium chloride, 10-pound lots, | 
$60 per pound; rubidium chloride, kilogram lots, about $135 per 
pound; cesium bromide, 500-pound lots, $27 per pound. = 

| Technology.—Efforts to separate rubidium and cesium salts by 
ion exchange proved unsuccessful. Methods for the separation and 
determination of cesium and rubidium ” and for the preparation of | 
the hydrides ** were described. 

World Review.—Pollucite occurs 18 miles south of Karabib, South- 
West Africa. Unsold stocks were reported as about 60 tons in 1947; 
it was estimated several hundred tons of ore could be produced. About 
3 tons, averaging 28 percent Cs,O were shipped to the United States, 
being sold at £140 per ton.” Cesium and rubidium metal and salts 
were produced in Germany, from pollucite and lepidolite, before 
World War II by E. Merck, Chemische Fabrik, Darmstadt. Cesium 
and rubidium have been recovered as byproducts from the carnallite 
of the Solikamsk potash deposits, U. S. S. R.; Soviet production of 
cesium salts in 1937 was reported as 800 grams per month. Pollucite 
occurs 90 kilometers southeast of the city of Ust-Kamenogorsk, eastern — 
Kazakhstan.*' Associated minerals are lepidolite, amblygonite, 
spodumene, petalite, white alkali beryl, and microlite. Cs,O content 
averages 26.61 percent. Important quantities of cesium and rubidium 
ores are reported at the Boliden mines, Varutrask, Sweden. Plans 
were reportedly under way to produce cesium and other metals in 
Western Australia.® 

“4 Walker, R. C., Photoelectric Cells in Industry: Sir Isaac Pitman & Sons, London, 1948, 517 pp. 
55 Beese, N. C., Cesium Vapor Lamp: Jour. Optical Soc. America, vol. 36, 1946, pp. 555-560. 
5 Cohn, W. E., and Kohn, H. W., lon-Exchange Separation of the Alkali Metals: U.S. Atomic Energy 

Commission, AEC D-1810, Mar. 16, 1948, 2 pp. 
57 Bassett, L. G., and Byerley, W., Lithium, Sodium, Potassium, Rubidium and Cesium Chemistry of 

the Manhattan Project: U.S. Atomic Energy Commission, MDDOC-1132, April 1947, 19 pp. 
5 Lee, M. E., Other Saline Hydrides: U.S. Atomic Energy Commission, NEP A-669, July 13, 1948, 57 pp. 
5 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 4. 
6¢ Smatko, Joseph 8., The Production of Some Raré Metals and Their Compounds as Practiced by E. 

Merck, Chemische Fabrik, Darmstadt: Office Military Govt. for Germany (U. S.), FIAT Final Rept. 

eH Ginsburg, A’? [Pellucite in Pegmatites of the Kalbin Range]: Compt. rend., Acad. Sci. (U. R. 8. S.), 
vol. 52, 1946, pp. 335-337. 

62 Work cited in footnote 34.
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| | COLUMBIUM AND TANTALUM | 

The commercially important sources of columbium and tantalum 
are the minerals columbite and tantalite. Both minerals are normally 
recovered incident to other mining operations, principally tin in the 
case of columbite, and tin and beryl in the case of tantalite. The 
minerals microlite and simpsonite have occasionally been found in 
sufficient quantities to be used as tantalum ore. | 

Mine Production.—Operations at the Harding mine near Dixon, 
oN. Mex., and at the Brown Derby mine, near Ohio City, Colo., were 

suspended in 1948, with the result that domestic tantalum-ore output 
| was essentially at a standstill throughout the year. Either or both of 

these properties have operated since 1943, producing the tantalum 
mineral, microlite, in commercial quantities at the rate of several 
thousand pounds annually. A few hundred pounds of columbite and 
tantalite are accumulated each year in the United States in the 
mining of feldspar, quartz, mica, beryl, and lithium minerals. 

Columbium and tantalum concentrates shipped from mines in the United States, 
| 1944-48 

[Compiled by R. W. Metcalf] . 
ae SS SS SSNS 

Columbium Tantalum 
concentrates concentrates 

. Year — a 

Pounds Value Pounds Value 

1944... ee ee eee ene eee eee eee 3, 208 $917 7, 204 $23, 317 
1945_...--- 2+. eee eee 1, 149 287 5, 500 13, 366 
1046..-- seco new nna cawcnen ee nneencuceeeneeetee rll) eeeeeee tenes [eceee eee eee 3, 475 8, 793 
1947_- ooo n sana nnn nee nee ene en ne en ere e ene enewen|eoeerneeeee[oeeenegeneee 3, 259 8, 677 
1948_.--..--..--22 sas 1-n--2n2seseeeeeeeeeeeeneeeeeeee 100 6) 500;  ) 

1 Bureau of Mines not at liberty to publish figure. 

Domestic Refiners.—Tantalum and columbium metals, chemicals 
and fabricated metal shapes, and equipment are produced by Fansteel 
Metallurgical Corp., North Chicago, Ill. Metal Hydrides, Inc., 
Beverly, Mass., produces tantalum and columbium metal powder 
and tantalum hydride powder. The Electro-Metallurgical Co. is 
the principal consumer of imported columbite and is the sole producer 
of ferrocolumbium alloys at its Niagara Falls, N. Y., plant and 
possibly other locations. 

Consumption and Uses.—Figures on quantities of columbium and 
tantalum products consumed in the United States are not available. 
The major use for columbium is as a stabilizer in stainless steels, 
decreasing their susceptibility to intergranular corrosion, improving 
weldability, and increasing creep and impact strength. It is also 
becoming an increasingly important constituent of ferrous and 
nonferrous alloys being developed for parts exposed to high tempera- 
tures generated in jet engines, gas turbines,®* and other equipment, 
imparting greater creep and fatigue strength.“ The properties of 
columbium and tantalum alloys have been reviewed.” Tantalum 

® Schaefer, Adolf O. (assigned to Midvale Co.), Ferrous Alloys and Rotor Forgings for Gas Turbines: 
U.S. Patent 2,453,598, Nov. 9, 1948. 

German, Howard M. (assigned to Driver-Harris Co.), Alloy: U. S. Patent 2,451,547, Oct. 19, 1948. 
& Myers, R. H., The Constitution and Properties of Alloys Containing Tantalum and Columbium: 

Metallurgia, vol. 39, December 1948, pp. 57-63.
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finds use principally as the pure metal. It is readily shaped into ) 
various objects and is highly corrosion-resistant. Considerable 
quantities are used in the chemical industries for heat exchangers, 
condensers, absorption towers, and other devices subject to corrosive 
attack. ‘Tantalum metal also finds wide application in surgery for 
skull plates and sutures and in electronics as a structural component 
in many types of vacuum tubes. Tantalum carbide is used for 
cutting tools, dies, and wear-resisting parts and is a component of 
the alloy Tantung. Potassium-tantalum fluoride was of critical 
importance during World War II as a catalyst in the production of 
synthetic rubber. Tantalum oxide is an important constituent of 
silica-free optical glass used for the lenses of aerial cameras. 

Prices.—The Metal Bulletin (London) quoted columbite ore, 50—55 
percent combined oxides, January 13, 1948, at 65s. per unit, c. i. f. 
Thereafter quotations increased as follows, February 13, 67s. 6d.—70s.; 
November 16, 67s. 6d.—72s. 6d.; and December 31, 70s.—-75s. The 
successive increases in price apparently were due to the growing 
shortage of columbite created by strategic demands being superim- 

. posed upon normal industrial requirements, coupled with the fact 
that columbite was being actively purchased during the year for the 
United States Government strategic stock pile. E&MJ Metal and 
Mineral Markets for January 1, 1948, quoted tantalum ore, 60 
percent Ta,O;, at $2-2.50 per pound contained Ta,O,;; the quotation 
rose in August to $2.25-$2.75, then declined again in September to 

' $2-$2.75, remaining unchanged thereafter. Prices for columbium 
metal per kilogram were $280 for rod and $250 for sheet, unchanged 
throughout 1948. Similarly, tantalum metal per kilogram was 
$160.60 for rod and $143 for sheet, also unchanged during the year. 
The American Metal Market quoted columbium and tantalum metal | 
powder, per pound, at $62.75 and $65-$73, respectively, in 1948. 
errocolumbium alloy, 50-55 percent Cb, Eastern Zone, per pound 

contained Cb, was $2.50—-$2.60 in January 1948 increasing successively 
to $2.75-$2.80 on October 7 and $2.90 on December 23, the incre- 
ments reflecting the rise in the price of columbite ore. 

Stocks.—Inventory figures of tantalum and columbium ores, metal, 
alloys, and -compounds in private and Government hands are not 
available for publication. Both columbite and tantalite are on the 
list of materials to be acquired for the National Strategic Stock Pile; 
however, tantalite was not in active demand in 1948. 

Foreign Trade.—In 1948, for the first time since 1942, columbite 
imports fell below 2,000,000 pounds, this despite the fact that demand 
for columbite remained at a near-record level. Diversion of part of 
the total supply to consuming countries other than the United States 

-was not a significant factor in explaining the decline; instead, it is 
believed that accumulated columbite-rich dumps, which had been 
worked in Nigeria during the war years to supplement the normal 
byproduct output from contemporary tin production, were becoming 
epleted. 
Tantalite imports slumped to the lowest level since 1939, the decline 

being reflected strongly in United States-destined shipments from 
both the Belgian Congo and Brazil, the major producing countries. _ 
Annual imports from Brazil ranged from about 162,000 to 440,000 
pounds in 1941-44 and about 68,000 to 98,000 in 1945-47, in marked



{328 MINERALS YEARBOOK, 1948 

contrast to 9,202 pounds in 1948. Imports from the Belgian Congo 
during the years 1941-47 varied from about 147,000 to 486,000 
pounds annually as compared to 83,137 pounds in 1948. Despite 
the marked overall decline, imports were recorded from Argentina 
in 1948, the first year since 1944, and receipts of tantalite from Nigeria 

| were nearly double those for 1947. Exports of columbium ore in 
1948 totaled 660 pounds to Switzerland, valued at $1,980. Tantalum 
metal and alloys were shipped to the amount of 867 pounds, value 
$33,995; principal recipients were the United Kingdom, Germany, 
and Austria. Exports of columbium metal and alloys and of tanta- 
lum ore were negligible. 

Columbium and tantalum ores (columbite and tantalite concentrates) imported 
for consumption in the United States, 1946—48, by countries, in pounds 

{U. 8. Department of Commerce] 
a 

Columbium ore Tantalum ore 

Country —-— > - 

1946 1947 1948 1946 1947 1948 

Argentina__..._.._..----------------------|----------|----------|--------.-/--2-------|-------e 1, 074 
Australia. .......--..-------- +e} eee |e eee | eee 500 9,468 |_2-..- 8: 
Belgian Congo-.-_----.-------------------|---------- 2,734 | 113,813 | 263,097 | 311, 526 83, 137 
Belgium-Luxembourg-..._..--.-----------]----------|---------- 27,125 |__-..----.]. 3,199 |______-_- 
Bolivia t___.-_---------20------n-en | 6 884 || 
Brazil_....---.---------------------------.|. _7, 717 |_.-..-..--|--.......-) 98,072 | 71,634 9, 202 
Nigeria_._-_.-_---------------------------|2, 411, 695 |2, 818, 900 |1, 822, 843 |..._...._| 7,998] 147.559 
Southern Rhodesia_-—-_-__----------------]----------|----------|---------_|_-.-------| 14, 928 8, 914 
Union of South Africa____--__.----------.-|----------|------.---| 1, 821 1, 884 |_---2_2 jee ee 

. United Kingdom... -_.._____ 2-2-2 |e |ee--------]| «1, 200 |_-_-___ ~---------|---------- | 

Total: Pounds_....----------.----|2, 426, 246 |2, 821, 634 |1, 966,802 | 363,553 | 418,753 | 116, 886 
Value_...-222-1.22221L22222| $742, 804 | $857, 550 | $655,916 | $302,397 | $386,934 | $79, 189 

1 Classified by U. 8S. Department of Commerce as from Chile, which is believed to have been the country | 
of transshipment rather than the country of origin. 

Technology.—_Patents were issued outlining methods for separating 
columbium and tantalum by chlorination,“ and for determining 
columbium carbide in stainless steel.*” A technique for plating tanta- 
lum and columbium on nonferrous and ferrous metals and ceramic 
bases was developed.® Principles of mechanically shaping tantalum 
were reviewed.” 

WORLD REVIEW | 

Australia.— Under a recent decision of the Department of Com- 
merce, exports of tantalite are to be reserved for the United Kingdom. 
Tantalite exports were brought under Commonwealth control early 
in May 1948, licensing to be administered under the Department of 
Supply and Development. Total Australian production of tantalite 
(65 percent Ta,O;) for the years 1905-47, inclusive, was 295 tons.” 
Two new companies were formed to produce tantalum and columbium 

Oct Cavellicz, Francois, Treatment of Materials Containing Tantalum and Niobium: U. S. Patent 2,429,671, 
ct. 28, . 
Kroll, Wm. J., and Bacon, Frederick E. (assigned to Electro-Metallurgical Co.), Separation of Columbium 

and Tantalum Oxides: U.S. Patent 2,443,254, June 15, 1948. 
6? Maurer, Walter C. (assigned to Carnegie-Ilinois Steel Corp.), Process for Determining Columbium 

Carbide in Stainless Steel: U. S. Patent 2,447,763, Aug. 24, 1948. 
68 Powell, C. F., and others, Deposition of Tantalum and Columbium from Their Volatilized Halides: 

_ Jour. Electrochem. Soc., vol. 93, June 1948, pp. 258-265. 
69 Myers, R. H., Mechanical Working of Tantalum: Metallurgia, vol. 39, November 1948, pp. 7-10. 
70 Sullivan, C. J., and Ludbrook, N. J., Bureau of Mineral Resources, Geology and Geophysics (Aus- 

tralia), Tantalum and Columbium: Mineral Resources of Australia, Summary Rept. 19, 1945, 24 pp.



MINOR METALS 1329 

metal, Amalgamated Metallurgical Corp., Ltd., and New Metals 
(Australia), Ltd.’ The first company reportedly had acquired 
plant space at Finsbury, near Adelaide, while the second planned to 
operate at Welshpool, Western Australia (see Beryllium, Cesium and 
Rubidium, Zirconium—World Review, this chapter). 

Belgian Congo.—Most of the world output of intermediate-grade 
tantalite (about 35 percent Ta,0; and 30 percent Cb,0;) comes from | 
the Belgian Congo. The main producing company is the Compagnie 
Geologique et Miniére des Ingenieurs et Industriels Belges Soc. Anon. 
(Geomines); tantalite is recovered as a byproduct in the mining of 
cassiterite which occurs in deeply decomposed pegmatite dikes. 
Output in 1948 was about 320,000 pounds, a 16-percent decline 
below the approximately 380,000 pounds of 1947. Tantalite con- 
centrates were being stocked in 1948, there being virtually no market. 

Belgium.—The Société Générale Métallurgique de Hoboken, near 
Antwerp, is a producer of tantalum and columbium alloys and 
carbides. , | 

Brazil.—The world’s principal production of high-grade tantalite 
(60 percent T'a,O;) is derived as a coproduct of beryl mining in the 
states of Paraiba and Rio Grande do Norte; production in 1937-44 
totaled about 600 metric tons. Exports in 1948 were only 9,183 

| pounds, representing a decline of 87 percent below the 72,753 pounds 
reported for 1947. The sharp drop was attributed to lack of interest. 
on the part of American consumers, who ordinarily constitute the 
principal market. Buyers indicated that attempts were being made 

_ by producers to dispose of tantalite by making its purchase con- 
_ tingent to that of beryl which remained in strong demand. 

_ Canada.—Peg Tantalum Mines, Ltd., with properties and a 100-ton 
concentrating plant at Ross Lake northeast of Yellowknife, N. W. T., 
filed a bankruptcy petition in the summer of 1947 in the Edmonton 
courts. Consolidation with an affiliated company, Tantalum Refin- 
ing & Mining Corp. of America, Ltd., was under consideration.” 
During 1948 the latter company acquired title to tantalite claims at 
Ross Lake and to a refining laboratory in Edmonton. 
Germany.—The production of tantalum and columbium alloys and 

compounds ” and tantalum metal ™ in Germany during World War II 
was described. Total output in Germany of ferrocolumbium during 

| the war was about 1 ton per month. Two tantalum-refining plants . 
were in operation, at least one of which was later dismantled and 
removed by the Russians. 

A deposit of the columbium mineral, koppite, disseminated in 
limestone, was reported as occuring about 500 meters east of the 
village of Schelingen in the Kaiserstuhl, near Freiberg.”> Reserves 
of 500,000 to 700,000 metric tons, containing under 0.50 percent 
columbium, were estimated. Experimental mining of columbium 
ore in the Kaiserstuhl, presumably from the above deposit, was 
reported.” 

71 Metal Bulletin (London), No. 3285, Apr. 23, 1948, p. 12. 
72 The Precambrian, vol. 22, No. 11, November 1947, p. 27. 
3 Brewin, E., and others, The German Ferro-Alloy Industry: British Intelligence Objectives Subcom- 

mittee (BIOS) Final Rept. 798, Item 21, December 1945, 97 pp. 
™% Owen, E. R., Production of Tantalum at the Works of Siemens and Halske, A. G.: British Intelligence 

Objectives Subcommittee (BIOS) Final Rept. 232, Item 21, October 1945, 12 pp. 
75 Fischer, R. P., The Niobium Deposit in the Kaiserstuhl: Joint Intelligence Objectives Agency (U. 8.) Rept. 16, Aug. 7, 1945, 2 pp. 
78 Metal Bulletin (London), No. 3311, July 27, 1948, p. 14.
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Nigeria.—Nearly 99 percent of the world output of high-grade 
| (65 percent Cb,0;) columbite concentrates originates as a byproduct 

of tin mining in northern Nigeria. Total Nigerian production in 

| 1948 was 1,238 long tons, being essentially unchanged from 1947 out- 

put of 1,286 tons. The major producers were Amalgamated Tin 

Mines of Nigeria, Ltd., 347 long tons; Bisichi Tin Co., Ltd., 122 tons; 

and Jantar Nigeria Co., Ltd., 264 tons. The latter two companies 

reported, near the year end, proven columbite reserves of 811 and 
2,439 tons, respectively. The columbite contract between Jantar 

Nigeria Co., Ltd., and American buyers was renewed for the calendar 

years 1949-50 at an increased price. Shipments were principally to — 

_ the United States, as in past years, but exports to the United Kingdom 

rose from 269 tons in 1947 to 407 in 1948. Norway received 100 tons 

in 1947, none in 1948. Important deposits of high-grade tantalite 

occur ” in central Nigeria. 
Portuguese East Africa (Mozambique).— -A uranium-bearing mineral 

resembling samarskite has been reported as occurring in quantity in 

the vicinity of Tete.” The mineral contains tantalum and colum- 

bium and other elements which may constitute its greatest value; 

50 tons have been shipped to the United Kingdom and a permit ob- 
tained for shipment of 100 more. 

Southern Rhodesia.—Production of tantalite was about 14 tons 

in 1947 and 8 in 1948. Energetic prospecting for tantalite was 

reported in the Bikita district, east of Salisbury.” 
South-West Africa.—Total output of tantalite for a 20-year period 

through 1948 was about 20 tons. 
United Kingdom.—Ferrocolumbium and ferrotantalum are pro-— 

duced at the Rainham Works of Murex, Ltd., Essex.” . 

Other Countries.—Uganda produced a few thousand pounds of 
| high-grade columbite in 1948. A few tons of low-grade columbite- 

tantalite (25 percent Cb,O;, 12 percent Ta,U;) were recovered in 

Malaya ® during the Japanese occupation as a byproduct of tin 

dredging in the states of Johore and Kedah. Columbite-tantalite 

concentrates are obtained as a byproduct from gold mining in the 

Mayoko region, French Equatorial Africa,” a few tons being recovered 
in 1945-46. 

| GALLIUM 

Despite its great rarity in nature in concentrations of economic 
importance, gallium is one of the most widely distributed elements 
in the earth’s crust. Granitic rocks almost invariably contain about 

0.001 percent of the element. Traces of gallium are found in essen- 

tially all aluminum minerals, a high proportion of zinc minerals, in 

lepidolite, tourmaline, ores of iron, manganese, and tin, in coal, and 

in aluminum, iron, and zinc metal. Up to 1.85 percent gallium has 

been reported in germanite, the richest known gallium-bearing 

mineral (see Germanium in this chapter). 

7 Work cited in footnote 26. 
78 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 1, July 1948, p. 23. 
77 Mining Journal (London), vol. 231, No. 5893, July 31, 1948, p. 563. 
80 Metal Industry, The Rarer Metals: Vol. 72, No. 13, Mar. 26, 1948, pp. 246-247. 

81 Mining Journal (London), Mining in Malaya: Vol. 231, No. 5889, July 3, 1948, pp. 668-669. 
® Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 4, April 1948, p. 4.
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Gallium becomes concentrated to a varying degree in intermediate 
products and residues formed in processing aluminum and zinc ores 
and in burning coal and is recovered commercially from these sources. 

Production.— Gallium metal was produced in 1948 by the Eagle- 
Picher Lead Co., Joplin, Mo., from cadmium plant residues and 
lithopone sludge; by the Aluminum Ore Co. (Aluminum Co. of 
America subsidiary), East St. Louis, Ill., from Bayer process liquors; 
and by Saratoga Laboratories, Inc., Saratoga Springs, N. Y. The 
latter company began output late in the year and constituted a new 
producer. Total production of gallium metal by all producers for 
1948 is estimated to have been about 200 pounds. Shipments prob- | 
ably did not exceed 100 pounds. 

A great deal of public interest in gallium was evidenced in 1948 
because of its rumored atomic energy applications. The Atomic 
Energy Commission and, to a lesser extent, the Office of Naval 
Research, sponsored several projects in 1947 and 1948 devoted to 
the study of gallium metal, alloys, and compounds. Under military 
auspices, the Bureau of Mines carried on an intensive survey of the 
naturally occurring and byproduct gallium resources of the United 
States and conducted research in the extractive metallurgy of gallium. 

Prices.—Near the end of 1948, gallium metal, 99.9 percent pure, | 
was offered by the Aluminum Co. of America at the prices below. 

Quantity: Per gram Quantity—Continued: Per gram 
Less than 100 grams_._..-_ $5. 00 5,000—-9,999 grams____.____ $3. 50 : 
100-999 grams_._....._--. 4.50 10,000-24,999 grams.._..__. 3.00 
1,000—4,999 grams_____._.. 4.00 25,000 grams and over__._. 2. 50 

The above quotations, converted to dollars per pound, range from 
$2,270 downward to $1,135. 7 

Uses.—The principal practical application for gallium metal has 
been as a component in the construction of direct-reading fused quartz | 
thermometers ® used for measurements up to 1,200° C., gallium 
filling the role played by mercury in lower range instruments. 
Small quantities of gallium have found use in dental amalgams, 
optical mirror backings, gallium-vapor lamps, and low-melting alloys. 
Some of the alloys of gallium with indium, tin, and aluminum are 
noteworthy in being liquid below room temperature. 

The favorable range between its melting and boiling points (about 
30°-2,000° C.), combined with low vapor pressure and other desirable 
properties, suggest that gallium metal would be a highly efficient 
heat-exchange medium. ‘The principal deterrents to such use are 
its high cost and avidity for alloying with other metals. If these 
difficulties can be resolved, gallium metal may find bulk application 
as a heat-exchange fluid or coolant, in installations such as nuclear- 
energy power plants, which must operate at temperatures considera- 
bly transcending those of conventional steam-power plants if they 
are to make available even a small part of their potential energy. 

- World Review.—It has been estimated that as much as 1,000 tons 
of gallium per year may be lost in the British Isles through discard or 
dissipation into the air of gallium-rich flue dusts and ashes derived 
from burning British coals. Gallium is produced in the United 

& Smithells, C. J., A German Thermometer for Use in the Range 400°-1200° C.: British Intelligence Ob- 
jectives Subcommittee Final Rept. 345, February 1946, 11 pp.
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Kingdom by the Chemical Research Laboratory, Teddington, Middle- 
sex. , 

Several years -before World War II, gallium was produced in Ger- 
many at the rate of about 300 pounds per year. Raw materials 
were germanite ore from the Tsumeb mine in South-West Africa and 

| wastes from the treatment of the copper ores of Mansfeld in eastern © 
Germany. | 

~ Gallium has been reported in flue dusts from the combustion of 
Australian coals, the coal ashes of Asturia, Spain, in Russian elec- 
trolytic zinc, and in Indian bauxite ores. : 

GERMANIUM | 

Germanium is found in significant traces in some zinc and tin ores, 
in enargite, topaz, beryl, lepidolite, spodumene, tourmaline, alkali 

7 feldspars, and in coal. The mineral germanite has been found to 
contain up to about 10 percent germanium. Bolivian pyrargyrite has 
shown 1 to 3 percent, and a few exceedingly rare minerals contain 
germanium to the extent of a few percent. 

Commercial production of germanium has come from germanite 
ore on occasion, but its recovery as a byproduct of zinc smelters treating 
germaniferous ore has afforded the largest and most dependable 
supply. Ultimately the most important source of germanium may 
be the flue dusts and ashes saved from burning of germaniferous 
coals by industry. | 

- Production.—The Eagle-Picher Lead Co., Joplin, Mo., which had 
been the sole domestic producer of germanium and its compounds, 

| was joined by two newcomers in 1948—the American Steel & Wire 
, Co. (subsidiary of U. S. Steel Corp.), Donora, Pa., and Saratoga 

Laboratories, Inc., Saratoga Springs, N. Y. Output of germanium 
in 1948, mostly as the oxide, exceeded 1,000 pounds and reached an 
all-time high mainly as a result of record output of zine by the Eagle- 
Picher Lead Co. from the germaniferous zinc ores of the Tri-State 
district. With the exception of 1945, domestic production of ger- 
manium has shown an uninterrupted rise since its beginning in 1942. 
Consumption and Uses.—Consumption, mainly by the electronics 

industry, kept closely abreast of production. Concern was expressed 
by consumers as to the adequacy of future supplies in view of probable 
expanding requirements, combined with the possibility that Tri-State 
district zinc output, from which most germanium comes as a by- 
product, seemed certain to continue to decline. 
Germanium is employed in the electronics industry as the key 

component in diminutive crystal units used for the rectification of 
radio-frequency currents ranging up to about 100 megacycles. The 
diode, or two-element type, was developed during World War II, 
together with similar silicon crystal rectifiers, for application in radar 
microwave circuits and was proven in several years service. Large 
numbers of germanium diodes are now used in the video detector 
circuits of television sets, electrical test equipment, Geiger counters, 
crystal sets, electronic computers, and telephone circuits. Several 
thousand diodes are used in some of the larger electronic computers. 
It is believed that the telephone industry is one of the largest potential 
users and that hundreds of thousands of units may eventually be
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required. The quantity of germanium metal needed in a single 
unit is exceedingly small, measuring only about 3 mm. by 3 mm. by 
0.6 mm. 

| In 1948 Bell Telephone Laboratories, Princeton, N. J., announced 
| development of a triode unit or transistor.** Similar in size to the 

diode, the transistor may be employed as an oscillator or amplifier, or 
for other purposes for which vacuum tubes are ordinarily used. 
Despite its apparently bright future, the transistor is still in the experi- 
mental stage, difficulty being experienced in producing units of uniform 
electrical characteristics. Nor is it yet competitive in price with 
the vacuum tubes it might displace. Its advantages over vacuum 

_ tubes center around its wide frequency range, small size, light weight, | 
longevity, low current requirements, and freedom from hum. Basic 
research in the semiconductors, such as germanium and silicon, has 
been carried on for several years at Purdue University, South Bend, 
Ind., by K. Lark-Horovitz and associates. Cyclotron bombardment | 
of germanium was employed recently by this group to produce new 
types of semiconducting crystals,* and a patent issued and assigned 
to the Purdue Research Foundation covering a germanium-helium 
alloy, , which, it is claimed, will resist higher voltages than untreated 
crystals.** | | 
Germanium has been used in special optical glass and in phosphors.®” 

Film resistors of germanium are made by depositing the metal on 
ceramic bodies from the volatile compound germanium hydride. 
Germanium (12 percent) and gold form a low melting eutectic that 
may have eventual applications in jewelry as a gold solder and in 
dentistry for inlays. The alloy melts at 673° F. compared with 
1,945° F. for pure gold, expands slightly upon solidification, and 
resembles standard 18-carat gold in color. 

Stocks and Prices.—Strong demand kept stocks pared to a low level. 
Demand and increased costs appeared to be the main factors in bring- 
ing about an increase in prices in 1948, the average for the year being 
about $65 a pound for the spectrographically pure oxide and $230 for 
high-purity metal. Averages for 1947 were $50 per pound for the 
oxide and $200 for the metal. Purchased in small lots, both metal and 
compounds bring appreciably higher prices. 

World Review.—It has been estimated that up to 2,000 tons of 
germanium per year may be present in stack gases, flue dusts, and 
ashes of plants burning germaniferous coals in the United Kingdom 
(see Gallium, this chapter). The Chemical Research Laboratory, 
Teddington, Middlesex, produces germanium from such residues ® 
Germanium has been studied in the coal ashes and flue dusts of Spain, 
Australia, and the U.S.S. R. Germanite, the richest known ore of 
germanium, has been found only at the Tsumeb mine, South-West 
Africa. Very pure specimens of the mineral have shown a germanium 
content exceeding 10 percent. H. DeWitt Smith, managing director 
of Tsumeb Corp., Ltd., states: * 

%¢ Bardeen, J., and Brattain, W. H., The Transistor, a Semiconductor Triode: Phys Rev., vol. 74, ser. 2, July 15, 1948, pp. 230-231. 
85 Science News Letter, New Steps in Electricity: Vol. 53, No. 6, Feb. 7, 1948, p. 83. 
% Whaley, Randall M. (assigned to Purdue Research Foundation), Germanium-Helium Alloys and 

Rectifiers Made Therefrom: U. S. Patent 2,447,829, Aug. 24, 1948. 
8? Williams, Fred E., Some New Aspects of Germanate and Fluoride Phosphors: Jour. Optical Soe. America, vol. 37, January 1947, pp. 37-41. 
8 Chemical Age (London), Using Germanium: Vol. 59, No. 1536. Dec. 18, 1948, p. 806. 
&® Letter to Bureau of Mines, June 16, 1949.
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When Tsumeb Corporation took over the assets of the old German company, 
there were on hand at Tsumeb approximately 26 tons of germanium-gallium ore, 
which represented a pre-war accumulation by the old company from the upper 
levels. ‘Three shipments, totalling 11 tons, have been made by Tsumeb Corpora- 
tion. ...... , leaving a balance of 15 tons of material carrying approximately 
38% copper, 8% lead, 9% zinc, 2 to 4% germanium, and .25-.50% gallium. 

The old records indicate that this material was mined during the years 1922-23 
| from the 6th level, of which a careful inspection shows no indication of additional 

germanium-gallium ore. 

Germanium metal has been produced in Germany and its use in 
high-frequency current rectification studied; * 50 tons of germanite 

| ore were reported to have been in a Hanover warehouse at the begin- 
ning of World War II. 

| HAFNIUM | - 

Hafnium metal is reported to be about as soft as copper and similar 
| to zirconium in properties except for a higher melting point and specific 

gravity, being in the latter respect about as heavy as mercury. The 
metal can be hammered cold, drawn into wire, and rolled into sheet 
and is said to be superior to zirconium in cold-working properties. All 

- commercial zirconium metal and compounds produced up to the 
| present time contain hafnium, in amounts that may exceed 2 percent. 

Hafnium oxide and carbide are among the most refractory of com- 
pounds, with melting points of 2,664° and 3,787° C., respectively. 
Hafnium is almost identical with zirconium in chemical behavior 

and is invariably found in zirconium minerals in nature; with the 
| exception of the rare mineral, thortveitite, zirconium is always present 

in appreciably larger quantity than hafnium. The hafnium oxide 
content of commercial and potentially commercial zirconium minerals 

| is approximately 0.5-2.0 percent for zircon, 0.5—1.2 in baddeleyite, and 
0.17-0.7 in eudialyte. (See the Zirconium section of this chapter.) 
Certain alteréd varieties of zircon, such as alvite and cyrtolite, are the 
richest sources of hafnium, up to as high as 15 percent HfO, being 
positively reported; however, the average would probably not exceed 
afew percent. Minerals containing hafnium are radioactive owing to 
the presence of either uranium or thorium, or both. The quantity of 
hafnium in a mineral is apparently roughly proportional to the inten- 
sity of radioactivity of the mineral. Almost 4.5 percent of uranium 
oxide has been found in cyrtolite. It has been suggested that the 
fluorescence of some zirconium minerals may be related to the hafnium 
content. 

: The hafnium-rich mineral cyrtolite has been found in quantities of 
hundreds of pounds at a feldspar quarry near Bedford, Westchester 
County, N. Y., and at Baringer Hill, Llano County, Tex. The latter 
locality is no longer accessible, being flooded by a reservoir. Other less 
important cyrtolite occurrences in the United States are listed in 
comprehensive early publications.*! Cyrtolite has also been recorded 
from India, Madagascar, Italy, Sweden, and from the Hybla and 
Parry Sound district, Ontario, Canada. The hafnium-rich mineral, 

” Taylor, J. E., and others, German Research on Rectifiers and Semiconductors: British Intelligence 
Objectives Subcommittee (BIOS) Final Rept. 725, July 1, 1946, pp. 20-25. 

% Lee, O. Ivan, The Mineralogy of Hafnium: Chem. Revs., vol. 5, No. 1, February 1928, 37 pp. 
Tyler, Paul M., Hafnium: Bureau of Mines Inf. Circ. 6457, 1931, 11 pp.
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-  alvite, occurs in Norway. The occurrence of hafnium in zirconium 
minerals of the U. S. S. R. has been studied.* oe 

Production.—Hafnium metal, oxide, and other compounds are 
produced by De Rewal International Rare Metals Co., Philadelphia, 
Pa. The Fairmount Chemical Co., Newark, N. J., produces hafnium 

- oxide. Hafnium metal and compounds are available from Chemical 
Commerce Co., Newark, N. J., and from A. D. McKay, New York, 
N.Y. Hafnium-nickel alloy (50 percent Hf—50 percent Ni) has been 
prepared by Metal Hydrides, Inc., Beverly, Mass. 

Uses.—To date, hafnium metal and compounds have found applica- 
tion only in chemical and physical research devoted to further study 
of their properties. In view of the current intense interest in the 
development of superrefractories for jet engines, nuclear reactors, and | 
other high-temperature devices, the compounds of hafnium, such as 
the oxide and carbide, have received renewed attention. The ab- 
sorption cross section of hafnium for thermal neutrons is substantially | 
greater than that for zirconium (which is very low), suggesting that 
if zirconium metal or compounds are to be utilized effectively in any 
atomic energy applications where neutron conservation is critical, as | 
in nuclear reactors, the hafnium content must first be removed. 

Because of its high ductility, melting point, and electron emissivity 
hafnium shows promise in the electronics industry for filaments and 
cathode surfaces. The oxide and salts exhibit catalytic properties 
similar to the zirconium homologs in the dehydration and dehydro- 
genation of ethyl alcohol. 

Should specific applications be developed for hafnium, requiring | 
the element in quantity, it appears possible that 100 tons per year or | 
more could be recovered from zircon concentrates. However, much 
more economical methods of separation from zirconium than those 
presently known would have to be developed to effect such large-scale 
output. | | 

Prices.—Hafnium metal powder, 98 percent, was recently quoted 
at $32 per gram in 100-gram lots; quotations for the oxide, 99 percent, | 
were $23 per gram, 100-gram lots; the basic nitrate of similar purity 

| was Offered at $17 per gram, 10-gram lots. 
Technology.—The application of ion-exchange * and other meth- 

ods * to the problem of separating hafnium from zirconium give 
promise of supplanting the once tedious procedure of fractional 
crystallization. Hafnium metal is prepared by methods nearly 
identical to those employed for zirconium. In 1948 the Bureau of 
Mines investigated the ion-exchange method for hafnium separation 
and developed spectrochemical methods for its determination. In 
Australia the Division of Industrial Chemistry of the Council for 
Scientific and Industrial Research is reported to have investigated 
the problem of hafnium and zirconium separation for several years ® 
and to have studied preliminary separations on a fairly large scale. 

% Kostyleva, E. D. [The Geochemistry of Hafnium in the U. S. S. R.]: Trudy Inst. Geol. Nauk, No. 39, 
Mineral Geokhim. Ser. 3, 1940, pp. 41-47. 

% Street, Jr., Kenneth, and Seaborg, G. T., Ion-Exchange Separation of Zirconium and Hafnium: Jour. 
Am, Chem. Soc., vol. 70, No. 12, December 1948, pp. 4268-4269. 

“% Huffman, E. H., and Beaufait, L. J., Separation of Zirconium and Hafnium by Extraction with 
Thenoyltrifluoroacetone: U. S. Atomic Energy Commission, AEC D-2387, Oct. 7, 1948, 12 pp. 

% Warner, H. W., Titanium and Zirconium, New Metals in Australian Metallurgy: Chem. Eng. and 
Min. Rev., vol. 40, No. 7, Apr. 10, 1948, p. 261.
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, | INDIUM 

Commercial indium is recovered as a byproduct in the production 
of zinc, cadmium, and lithopone. 

Production.—Output of indium in 1948 tripled that for the low - 
year 1947 but was still negligible in comparison with the late years of \ 
World War II, when annual production approached 100,000 troy 
ounces. Small quantities of the metal were produced during the year 
by National Zinc Co., Bartlesville, Okla., and the American Steel & 
Wire Co. (subsidiary of U. S. Steel Corp.), Donora, Pa.; the Perth 

Amboy, N. J., plant of the American Smelting & Refining Co., re- 
ported production of the chloride. Shipments of indium and com- 
pounds were made by the above-mentioned concerns and by Anaconda 

~ Copper Mining Co., Great Falls, Mont., and the Denver, Colo., plant | 
of the American Smelting & Refining Co. The latter two plants, 
while inactive in 1948, are normally the largest producers. The 
indium content of 1948 shipments totaled 12,202 troy ounces com- 
pared to 13,908 in 1947 and 9,667 in 1946. | a 

Uses.—The chief use of indium to date has been as a plating for lead- 
coated machinery bearings and gears, imparting improved corrosion , 
resistance, better oil-film retention, and higher surface hardness and 
strength.” This application reached a peak during the last years of 
World War II in aircraft production but has declined since that time. 
Indium alloys with many of the nonferrous metals, indium-zine alloy | 
having been used to plate hollow-steel aircraft propeller blades, and 

| indium-gold finds application in dentistry. As a backing for mirrors 
and headlights indium forms brilliant, nontarnishing reflecting 
surfaces. A tin-free indium-lead alloy has been developed to fill the 
demand for a solder with a melting point intermediate between that 
of tin-lead solders and brazing alloys.” A patent was granted for a 
tin-free silver-brazing alloy * containing indium. Indium foils have 
been employed for the measurement of neutron density in nuclear 
physics experimentation. The wide range between the melting 
point (157° C.) and boiling point of indium (2,000° C.),” plus other 
favorable characteristics, suggests its possible use, like gallium, as a 
liquid metal for high-temperature thermometry or as a heat-exchange 
medium in high-temperature devices. Indium forms alloys with 
gallium and tin that are liquid at room temperature and below (see 

Gallium, this chapter). Indium-bismuth alloy is sold commercially 
under the trade name Cerrolow; one type of this alloy melts at 46.8° C. 
and may be applied molten to the skin of the body without injury. 
Suggested uses are as casts replacing plaster of paris, and in the arts 
as facial casts which may be plated with copper and the underlying ~ 
low-temperature alloy subsequently removed. Indium has been 
proposed as a plating metal for the manufacture of tarnish-proof 
silverware. ‘The oxide imparts yellow and amber shades to glass. 

% Albin, Joseph, Indium-Plated Lead Bearings Withstand High Stresses: Materials and Methods, vol. 
27, No. 6, June 1948, pp. 88-89. 

97 Chemical Industries, Indium-Lead Alloy Solder: Vol. 63, No. 4, October 1948, p. 672. 
% Polak, Joseph F. (assigned to Monroe Sherman), Silver-Brazing Alloys Containing Indium: U. 8. 

Patent 2,456,593, Dec. 14, 1948. 
% Kohimeyer, E. J., and Spandau, H., [The Boiling Point of Indium]: Ztschr. anorg. Chemie, vol. 253, 

Mar. 15, 1945, pp. 37-40.
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Stocks.— With a negligible output of metal and compounds in 1948, 
the decline in producers’ stocks at the year end, compared to the same 
period in 1947, was about equal to shipments reported. Large stocks 
of unprocessed indium-rich residues were believed to be held by pro- 
ducers who awaited signs of an upturn in the demand for indium before 
incurring the expense of extracting the metal. : 

: Prices.—Indium metal, 99.9 percent, was quoted nominally at 
$2.25 per troy ounce. The continuing doldrums of the indium market 

| is reflected by the fact that this price has remained unchanged since 
September 1945. Prior to that time, back to about 1940, indium 
prices ranged from $3-$15 per troy ounce, with figures in the higher 
range generally prevailing. | 

Technology.—A spectrochemical method for the determination of 
indium in ores was developed by the Bureau of Mines.!' Methods for 
the recovery of indium ? and for its electrodeposition * were published. 

World Review.—Indium is produced in Peru as a byproduct of zine 
smelting at the Oroya plant of the Cerro de Pasco Corp. Exports of 
Peruvian indium in 1948 totaled 500,000 grams,‘ most of which went 
to the United States. Peru’s exports in previous years were: 1947, 
304,000 grams; 1946, 155,000; 1945, 41,457. Indium is produced in 
Belgium by the Société Belgochimie and at Okar, near Goslar, in 
Germany.* | 

LITHIUM . 

The brines of Searles Lake, near Trona, Calif., are the most import- 
ant commercial source of lithium. Lithtum minerals of commercial 

| importance are spodumene, lepidolite, amblygonite, and petalite. 
| (Ores and compounds of lithium are discussed in the Minor Nonmetals 

chapter of this volume.) 
Production and Consumption.—Lithium metal and alloys are pro- 

duced by the Metalloy Corp. (subsidiary of Lithium Corp. of America), 
Minneapolis, Minn., and by the Maywood Chemical Works, May- 
wood, N. J. Output of metal in 1948 was less than one-third that 
of 1947, but production of lithium alloys remained essentially un- 
changed from the earlier level. A wide variety of lithium chemicals 
is prepared by the above mentioned companies and by the Foote 
Mineral Co., Philadelphia, Pa. A promising compound, lithium- 
aluminum hydride, is now produced in commercial quantities by Metal 
Hydrides, Inc., Beverly, Mass. 

| Consumption and Uses.—Apparent consumption of lithium metal 
and alloys in 1948 amounted to several thousand pounds each. | 

Metallic lithium is employed for removing sulfur, oxygen, and other 
gases from molten metals, particularly copper, and in addition, it has 
a grain-refining action. Lithium is finding expanded use in the light 
metals field, particularly in alloys of aluminum, zinc, and magnesium ° 

1 Marks, Graham W., and Jones, Betsy M., Method for the Spectrochemical Determination of Beryllium, 
Cadmiun, Zinc, and Indium in Ore Samples: Bureau of Mines Rept. of Investigations 4363, 1948, 27 pp. 

2 Last, O. A., Separation of Indium from Cadmium Plant Residues: Thesis, Univ. of Utah, 1947. 
Lebedeff, Yurii E. (assigned .to American Smelting and Refining Co.), Process of Recovering Indium: 

U.S. Patent 2,433,770, Dec. 30, 1947. 
* Moeller, T., and Hopkins, B. S., The Electrochemistry of Indium: Jour. Electrochem. Soc., vol. 93, 

No. 3, March 1948, pp. 84-93. 
4 Preliminary estimate based on Peruvian Customs’ incomplete figures of exports for first 11 months. 
5Aitkenhead, W. C., Vertical Retort Zinc and Byproducts: Off. Military Govt. for Germany (U. S.) 

FIAT Final Rept. 733, Mar. 6, 1946, 36 pp. 
6 Loonam, Alfred C. (assigned to Mathieson Chemical Corp.), Magnesium-Base Lithium Alloys: U. S. 

Patent 2,453,444, Nov. 9, 1948. 

888326—50——85
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to which are conferred, variously, better tensile strength, ductility, 
and corrosion resistance. Lead-base bearing alloys are hardened with 
small additions of lithium. a , 

Lithium amide and lithium-aluminum hydride are proving of in- 
creasing value in organic synthesis. ‘The amide is reportedly used in 
the production of several allergy specifics of the antihistamine type; | 
the double hydride offers many possibilities, among which are the 
reduction of carbon dioxide to derivatives of methanol’ or formalde- 
yde. | 
Stocks and Prices.—Year-end producers’ stocks of lithium metal 

and alloys for 1948 were substantially less than for the same period in 
1947. 

Published quotations for lithium metal, 98-99 percent in E&MJ 
Metal and Mineral Markets were $10-$15 per pound in January 1948, 
with increases in mid-March to $12—$15 and in early July to a flat $15, 
remaining unchanged thenceforth. 

) Technology.—Various methods for the production of lithium metal 
| were described in 1948.8 

~ RHENIUM 

Molybdenite has proven to be the richest mineral source of rhenium, 
| from less than 0.0001 percent of the element, up to 0.05 having been 

reported in domestic deposits. One isotope of rhenium, Re’, is 
naturally radioactive, emitting beta particles.® The principal com- : 
mercial source of rhenium is flue dust collected from plants engaged 
in the roasting of molybdenite concentrates; the rhenium content of 

| such flue dusts may be as high as several percent. 
Production.—Rhenium and potassium perrhenate have been pro- 

duced since 1942 by the Chemistry Department of the University of 
Tennessee (Knoxville), under the supervision of A. D. Melaven, the 
raw material used being molybdenite roaster flue dust containing up 

| to 1.5 percent rhenium. Anticipated output of 150 to 200 pounds of 
the perrhenate in the period 1947-48 fell far short of realization because 
of delays incurred in building a new pilot plant and a shortage of full- 
time employees to operate the facility. Production was resumed in 
mid-1948 and continued through the rest of the year. The new plant 
has an annual capacity of 30 to 50 tons of flue dust. A survey for 
new sources of rhenium is continuing. | 

Uses.—Being very similar to tungsten in physical and chemical 
characteristics, rhenium can be readily substituted for it in many 
applications. Rhenium wire has been used as filaments in incandes- 
cent lamps and thermionic tubes and is said to be less volatile in vac- 
uum and to show greater emissivity than tungsten. Superior pen 
nibs, make-and-break electrical contact points, and thermocouples 

| have been made from rhenium metal and alloys. Rhenium metal in 
powder or colloidal form has proved to be a valuable catalyst in the 
production of chloroform, ethane, and antiknock compounds. Aside 

7 Nystrom, Robert F., and others, Reduction of Carbon Dioxide to Methanol by Lithium Aluminum 
Hydride: Jour. Am. Chem. Soc., vol. 70, No. 1, January 1948, p. 441. 

§ Cunningham, J. B., and Gorski, C. H., Recovery of Lithium from Its Various Ores and Salts: Bureau 
of Mines Rept. of Investigations 4321, 1948, 35 pp. 

Rogers, R. R., and Viens, G. E., The Production of Lithium Metal: Canadian Min. and Met. Bull., 
vol. 41, No. 489, November 1948, pp. 623-628. 

* Sugarman, Nathan, and Richter, Harold, Note on the Natural Radioactivity of Rhenium: U.S. Atomic 
Energy Commission, AEC D-1844, Feb. 26, 1948, 2 pp.
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from its use as a catalyst, where recovery and reuse are possible, 
rhenium is obtainable in too small quantity to show much promise in 
any large-scale industrial application. 

Prices.—The University of Tennessee Chemistry Department 
offered rhenium metal, 99.9 percent, and potassium perrhenate during 
1947-48 at the following prices, per gram: 

Potassium Rhenium . Qu antity . perrhenate metal 

First 10 grams at______-------_-_--.----.-.__-.-__. $2.00 $3. 25 
Next 90 grams at___.._.-__---_-.--_--_-_-__-_--__-_ 1.50 2. 50 
Each gram over 100 grams at___.______.__....._--__ 1.00 1. 75 

These prices remained unchanged from the 1946 quotations. During 
1948 an excellent résumé of rhenium technology was published and 
a new method of colorimetric determination described. 

World Review.—Molybdenites from the Kounrad, Tyznyanz, and 
Chikok deposits in the Kazakh S. S. R. were studied and found to 
contain 0.00012-0.015 percent rhenium; 86-90 percent of rhenium con- 
tained in these ores is reported recovered in the roaster flue dusts. }2 
Molybdenite from Lainejaur, Sweden, was reported to contain about 
0.25 percent Re, this being easily the highest rhenium content ever 
reported for any mineral.’? Before World War II, Germany was the 
only producer of rhenium; an output of several hundred pounds per 
year was reached in the mid-1930’s. Raw materials consisted princi- 
pally of molybdenum wastes from copper ore dressing and refining. 

| SCANDIUM | 

Scandium is a silvery metal with a melting point of 1,400° C. and a 
computed boiling point of 2,400° C.; its nitride is dark blue, is a good 
conductor, and melts at 2,600° C. Scandium weighs only slightly more 
than aluminum. 

While scandium is sometimes classified with the rare-earth metals, 
it has many affinities in nature, as well as peculiar physical and chem- 
ical properties, which amply justify its being considered apart from 
the rare earths. The element is widely distributed in the earth’s 

| crust, being present in at least trace quantities in many rock-forming 
minerals. Pyroxenes and amphiboles average about 0.01 percent: 
muscovite, lepidolite, and beryl contain scandium, up to 1 percent 
being reported in the case of beryl.“ Recent studies in which scand- 
ium oxide was artificially introduced into the mineral beryl] suggest the 
blue varieties found in nature may be richest in scandium.“ The 
mineral thortveitite, (Sc, Y)2Si,0,, is the only known species in which 
scandium is @ major constituent, containing up to 42 percent Sc,0,; 
thortveitite has been reported in pegmatites at Satersdalen, Norway; 
Befanamo, Madagascar, and, possibly in Iceland. Monazite is re- 
ported to sometimes contain up to a few percent of the oxide. Titan- 
ite, columbite, tantalite, zircon and many of the less common rare- 

10 Druce, J. G. F., Rhenium: Cambridge University Press, 1948, 89 pp. 
11 Melaven, A. D., and Whetsel, K. B., Colorimetric Determination of Rhenium: Anal. Chem., vol. 20, 

No. 12, December 1948, pp. 1209-1211. 
12 Bibikova, V. I., [Rhenium in Dusts of the Molybdenum Division of Balkhash Works]: Tsvetnye 

Metal., vol. 19, No. 4, 1946, pp. 44-48. 
13 Aminoff, G., [A Molybdenite Rich in Rhenium]: Geol. Foren. Forh., vol. 65, No. 1, 1948, pp. 71-72. 
14 Oftedal, Ivor, [Scandium in Biotite as a Geologie Thermometer]: Norsk Geol. Tids., vol. 23, 1943, pp. 

mt Borovik, S. A., [Laboratory Experiments on Introduction of Scandium into the Crystal Lattice of 
Beryl]: Compt. rend. acad. sci. (U. R. 8. S.), vol. 53, 1946, pp. 65-66.
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earth minerals contain scandium. ‘Tin-tungsten ores are said to con- 
tain as much as 1 to 2 percent Sc,O;. Fergusonite from near Sapping- 
ton and Laurin, south of Butte, Mont., is reported rich in scandium. 

Production and Uses.—At present, scandium and its compounds are 
of interest only in research; however, should commercial applications 
be developed, possibly several hundred pounds of the element per 
year might become available as a byproduct of other industries, 
notably those engaged in the processing of tungsten, beryllium, | 
tantalum, columbium, and rare-earth minerals. Scandium com- 
pounds are produced in the United States by Fairmount Chemical 
Co., Newark, N. J., and F. A. Lewis, Hempstead, N. Y. 

Prices.—Scandium oxide exceeding 99 percent in purity is quoted 
at $50 per gram; high-purity scandium sulfate has been recently 
offered in 10-gram lots at $17.50 per gram. The metal is not known 
to be procurable at present. 

| Technology.—Scandium is recovered from thortveitite, from 
residues left from the purification of tungstic oxide used in the prepa- 
ration of high-purity tungsten metal, and from rare-earth processing 
residues. The metal is prepared by electrolysis of a fused bath of 
ScF, plus NaF, using a graphite anode and additions of Sc,O; as a 
depolarizer. New methods applicable to the analysis of scandium 
and to the refining of its salts were described in 1948." 

SELENIUM AND TELLURIUM 

Production.—The output of selenium in 1948 rose for the second 
successive year, being 89 percent above the average for the period 
1935-39 but still 12 percent below the peak year 1943. Tellurium 
production also increased for the second year since 1946, showing a 

| small gain over 1947. 
Both selenium and tellurium are recovered for the most part from 

anode muds accumulated in the electrolytic refining of domestic and 
imported blister copper. Production of electrolytic copper was 
maintained at a high rate both in 1947 and 1948, assuring a large 
output of selenium- and tellurium-rich raw material during the 
same period. 

Producers of refined selenium and tellurium in the United States 
are the American Smelting and Refining Co., Baltimore, Md.; United 
States Metals Refining Co., Chrome, N. J.; and the International 
Smelting & Refining Co., Perth Amboy, N.J. Tellurium is produced 
from lead bullion by the United States Smelting, Refining & Mining 
Co., East Chicago, Ind. Phelps Dodge Refining Corp., Laurel 
Hill, Long Island, N. Y., and El Paso, Tex., produces large quantities 
of selenium- and tellurium-bearing silver slimes, which are custom- 
refined for the company’s account by the United States Metals 
Refining Co. The latter company produced selenium and tellurium 
alloys in 1948. Selenium alloys were produced by the American 
Smelting & Refining Co. and tellurium alloys by the United States 
Smelting, Refining & Mining Co. 

16 Cooke, S. R. B., and Perry, E. S., Columbium and Cerium Minerals in Montana: Am. Mineral., vol. 
30, 1945, pp. 623-628. 

1” Ostroumor, E. A., Separation of Scandium by Means of Pyridine: Jour. Appl. Chem. (U.S. 58. R.), 
vol. 3, May-June 1948, 3 pp. . 

Beck, G., The Biochemistry of Scandium and Its Precipitation as Phytate: Mikrochemie ver. Mikrochim. 
Acta, vol. 34, 1948, pp. 62-66.
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Consumption and Uses.—Apparent domestic consumption (pro- 
ducers’ domestic shipments plus imports) of selenium and tellurium 
in 1948 was 837,836 pounds and 78,788 pounds, respectively. 

Salient statistics of elemental selenium and tellurium in the United States, 
1944-48, in pounds 

eee 
. Selenium Tellurium ! 

Pro- Imports 3 Pro- Year Pro- ’ Pro- , 
Produc- | ducers’ seucer et | «Produe- | ducers’ <aucer at 

tion ship- | end of tion ship- end of 
ments year Pounds | Value “ments 2 year 

1944. ___._.......----| 485,446 | 423,906 | 517,217 | 97,800 | $170,582 | 69,025 | 45,393 | 168, 105 
1945... 22 222222.-22.| 458,486 | 604,445 | 371,258 | 216,793 | 395,934 | 80,750 | 60,328 | 183° 527 
1946___222_22_2..2-| 291,103 | 405,226 | 257,135 | 475,081 | 306,205|  3,765| 38.593 | 148° 769 
1947__.........------| 512,648 | 4 489,415 | 280,368 | 529,175 | 893,171 45, 248 71, 300 122, 717 
1948_ 222222222222] 561,156 | 570,718 | 270,806 | 267,118 | 489,762} 48,306| 78788] 92,735 

SS PSs Shs gy nse nn annewrnnennwese 

1 Includes tellurium content of small quantity of oxide. 
2 Bureau of Mines not at liberty to publish value. 
3 Includes selenium salts. 
4 Revised figure. 

Large quantities of selenium are used yearly by the glass, rubber, 
and electronics industries for decolorizing, acceleration, and for 
rectifier components, respectively. Selenium rectifiers have been 
extensively used in industry for many years, but the period 1947-48 
witnessed a phenomenal growth in their use, due principally to 
development by the Federal Telephone & Radio Corp., Harrison, 
N. J., of new miniature, inexpensive types ideally suited to radio and 
television circuits. These diminutive rectifiers used in voltage 
multiplier circuits of radio or television sets can deliver 200 to 500 

| volts d. c. from a 117-volt a. c. source, eliminating a heavy and bulky 
transformer and rectifier tube." The newly introduced xerographic 
process of “dry”? photography employs selenium-coated metal disks 
from which the photographic image is reported transferred by static 
electricity. Selenium is used in ruby glass,” photoelectric cells, 
protective coatings for nonferrous metals, orange-red pigments, 
phosphor base materials,”! lubricants,?? and as an additive to steel . 
for refining grain and improving ductility.23 Selenium and tellurium 
added to steel or copper improve their machinability, a high degree 
of electrical conductivity being retained in the case of copper. Tel- 
lurium is extensively used as a core wash in foundries as a chill 
inducer for iron castings. 

Stocks.—Producers’ stocks of metallic selenium and tellurium were 
down at the year end of 1948 compared to the same period in 1947. 
Selenium is included in group B of the list of strategic and critical 

8 Chadwick, E. W., Voltage Multiplier Circuits with Selenium Rectifiers: Communications, vol. 27, 
No. 1, January 1947, p. 14. 

0 Nature, Photography on Selenium: Vol. 161, Apr. 3, 1948, p. 522. 
#0 Pavlish, A. E., and Austin, C. R., Selenium-Ruby and Other Glasses Colored by Selenium: Jour. 

Am. Ceram. Soc., vol. 30, No. 1, Jan. 1, 1947, pp. 1-11. 
41 Smith, Arthur L., and others, Preparation of Strontium Selenide and Its Properties as a Base Material 

for Phosphors Stimulated by Infrared: Jour. Am. Chem. Soc., vol. 69, No. 7, July 1947, pp. 1725-1729. 
#2 Heiks, Ray E., and Croxton, Frank C., Selenium Dioxide as a Lubricant Additive: Ind. Eng. Chem., 

vol. 39, No. 11, November 1947, pp. 1466-1474. 
3 5p ene, Albert P., Selenium Additions to Cast Steel: Am. Foundryman, vol. 12, August 1947, pp. 

4 Sullivan, W. P., Preventing a Shrinkage in Gray Iron Castings; Tellurium Core Washes as Chill Inducers: 
Am. Foundryman, vol. 12, August 1947, pp. 26-28.
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materials to be procured for the National Strategic Stock Pile; mate- 

rials in this category are recommended for acquisition only to the 
extent they may be available for transfer from nonstrategic stock piles 

of Government agencies. Data concerning quantities of selenium 

held in the strategic stock pile are confidential. 
Prices.—In January 1948, E&MJ Metal and Mineral Markets 

quoted selenium, black, 99.5 percent, at $2.00 per pound and tellurium 

at $1.75 per pound, these prices remaining unchanged the balance 

of the year. 
Foreign Trade.—Imports of selenium and compounds in 1948 | 

totaled 267,118 pounds with a value of $489,762. Contributing coun- 

tries were Canada, 265,118 pounds and Norway, 2,000. In 1947 

receipts amounted to 529,175 pounds, Canada accounting for 526,970. 

No imports of tellurium were recorded. Export figures on selenium 

and tellurium are not available. 7 
World Review.—Large quantities of selenium and tellurium are 

recovered as a byproduct of electrolytic copper-refining operations by 

the International Nickel Co. of Canada, Ltd., Copper Cliff, Ontario, 

and by Canadian Copper Refiners, Ltd., Montreal Hast, Quebec. The 

rated annual production capacity of the latter operation is 450,000 

pounds for selenium and 50,000 pounds for tellurium. Production of 

selenium and tellurium in 1948 was 327,500 and 32,100 pounds, valued 

at C$655,000 and C$56,175, respectively. Output of both commod- 

| ities was below that of the previous year, with selenium registering its 

second successive decline below the peak year 1946, when 521,867 

pounds were produced. The lowered output of selenium and tel- | 

lurium, at least in 1948, is believed to have been caused partly by the 

summer and autumn drought in eastern Canada, which resulted in a 

shortage of electric power for the production of electrolytic copper. 

The International Nickel Co. of Canada, Ltd., reported sales of 

selenium and tellurium in 1948 as 103,687 and 12,608 pounds, respec- 

tively, compared with 225,362 and 16,420 pounds in 1947. 

Selenium is produced in Australia by the Electrolytic Refining & 

Smelting Co. of Australia Proprietary, Ltd., Melbourne; in Sweden by 

the Boliden Mining Co., and in Belgium by the Société Générale 

Métallurgique de Hoboken, near Antwerp. In the United Kingdom, 

copper alloys of selenium and_tellurium are produced by British 

. Copper Refiners, Ltd., Prescot, Lancashire. . 

THALLIUM 

Traces of thallium are found in many zinc sulfide ores and in cuprifer- 

ous pyrites, the roasting and subsequent treatment of which give rise 

to the commercial production of thallium as a byproduct. The bulk of 

the thallium in the earth’s crust is contained as traces in the potash 

minerals, principally feldspars and micas;* however, thallium recovery 

is not economically feasible at present from these sources. 

Production.—The Globe cadmium refinery of the American Smelt- 

ing & Refining Co. at Denver, Colo., continues to be the sole producer 

of thallium metal in the United States, reporting an annual output of 

a few thousand pounds. Production of thallium increased for the third 

% Ahrens, L. H., The Unique Association of Thallium and Rubidium in Minerals: Jour. Geology, vol. 56, 

No. 6, November 1948, pp. 578-590.
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consecutive year, being about 30 percent higher than in 1947 but sub- 
stantially below the average for the war years 1940-45. 

A Bureau of Mines survey of domestic thallium resources, made at 
the request of the Army Engineer Corps, showed the existence of 
relatively large quantities of thallium in the ores, processing streams, 
and finished products of the Salt Lake Valley.” Methods were 
developed by the Bureau of Mines for the detection and determination 
of thallium in various raw materials and products. As a result of the 
Bureau of Mines survey, the American Smelting and Refining Co. 
began construction of a pilot plant for thallium recovery from Cottrell 
dust at its Murray, Utah, silver-lead smelter. The same company 
also had under construction in 1948 a new thallium recovery plant at 
its Globe smelter in Denver with an anticipated monthly production 
capacity of 2,000 pounds of thallium. The ores of the Mercur district 
near Marysvale, Utah, are rich in thallium, the tailings accumulations 
of the Mercur mill reportedly containing nearly 2,000,000 pounds of 
the element. The owners of the tailings were engaged in developing 
an effective means of recovery. 

Consumption and Uses.—Producers’ shipments of thallium metal 
and sulfate in 1948 indicate an apparent consumption of both com- 
modities nearly twice that for 1947. Rodent control campaigns pro- 

_ moted by public agencies in 1948 are believed to have aroused some 
additional interest in rodenticides. | 

The major part of thallium metal produced is consumed in the 
preparation of thallium sulfate, which in turn is used principally as a 
rodenticide, being added to grain and other media for this purpose. 
A new use for thallium, developed during World War II, is based on 
the ability of thallium bromoiodide crystals to transmit infrared 
radiation of very long wave length.?” Such crystals find important 

| application in military equipment designed for sniper detection, 
signaling, and similar operations where visible radiation must be 
absent. Bromoiodide crystals, in the form of lenses, plates, and | 
prisms, are of great importance in the optical systems of spectrometers 
used for fundamental research in molecular structure and for analysis 
of organic preparations by infrared absorption methods. Thallium 
oxysulfide is used in photoelectric cells * similar to selenium. Mer- 
cury—thallium (8.5 percent Tl) amalgam has a much lower freezing 
point than mercury alone, permitting temperature measurement with 
glass-type thermometers in the range of 2° to minus 60° C. Thallium 
has also found limited use in high-density liquids, special glasses, 
selenium rectifiers, silver-bearing alloys, corrosion-resistant and 
fusible lead alloys, and mold- and insect-proofing, and as a phosphor 
activator. 

Prices.—Thallium sulfate was offered by the American Smelting & 
Refining Co. in 1947 at $18 per pound, 10-pound lots, up to November 
1947, when the price declined to $15, remaining unchanged through- 
out 1948. Thallium metal, 99.9 percent, 10-pound lots, was quoted 
at $15 per pound by the same company in 1948. | 

. % Annual Report of the Secretary of the Interior for the Fiscal Year Ended June 30, 1947, pp. 186-187. 37 Plyler, Earle J., Infrared Prism Spectrometry from 24 to 40 Microns: Nat. Bureau of Standards J our. Research, vol. 41, No. 2, August 1948, pp. 125-128. 
1 947 ee on W., High-Sensitivity Photoconductive Cell: General Electric Rev., vol. 50, No. 4, April
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Foreign Trade.—Before World War II thallium and its com- 
pounds are believed to have been imported in significant quantities 
from Belgium, France, Germany, and Poland. In 1945 and 1946 

- geveral thousand pounds of thallium sulfate were received from Bel- 
gium and France but probably represented old stocks rather than new 
production. Imports and exports of thallium metal and chemicals 
are now included in a group classification by the United States Depart- 
ment of Commerce and can no longer be differentiated from other 
associated items. 

World Review.—Thallium production at Okar near Goslar, Ger- 
many, has been described.” Thallium sulfate is produced as a 
byproduct of zinc smelting in Belgium by the Société des Mines et 
Fonderies de Zinc de la Vielle-Montagne, Liége, Belgium. Imperial | 
Smelting Corp., Ltd., London, United Kindgom, produces thallium. 

| ZIRCONIUM 

Production.—The most important zirconium mineral, zircon, is 
recovered in the United States, as in most other countries, as a co- 
product or byproduct in the production of ilmenite, rutile, and mona- 
zite from the sands of present day or ancient elevated beaches. Ever- 
increasing demand in recent years for titanium minerals has, in con- 
sequence, greatly expanded the output of zircon. The principal 
producer of zircon in 1948 was the Humphreys Gold Corp., operating 
under contract for the Rutile Mining Company of Florida at a 
site near South Jacksonville, Fla. The plant, which commenced 
recoveries in April 1944, was reported to have processed about 9,000, 
000 tons of sand since that time; current operations are said to be at 
the rate of 7,500 tons of sand per day. Combined weight of the 

| monthly output of zircon, rutile, and ilmenite concentrates was re- 
ported as approximately 4,000 tons.” 

In December 1948 E. I. du Pont de Nemours & Co. signed a long- 
term lease on State-owned ilmenite-bearing property near Starke, 
Fla. It was anticipated operations would begin early in 1949 at the 
rate of about 25,000 tons of sand per day. The heavy-mineral frac- 
tion of the sand was reported as 4 to 4.5 percent by weight, containing, 
in turn, 45 percent ilmenite and 14 percent zircon. Leucoxene 
(altered ilmenite and rutile) and rutile will be the principal minerals 
sought, with zircon being produced as a lesser coproduct. The 
Humphreys Gold Corp. will operate the property under contract to 
the du Pont firm and will recover the zircon for its own accouut in a 
separate plant designed to treat the ilmenite-free tailings. 

Assets of the Riz Mineral Co., which had previously recovered 
zircon from contemporary beach sands near Vero Beach, Indian 
River County, Fla., were acquired by the Florida Ore Processing 
Co. in 1948. The latter company concentrated beach sands near 
Melbourne, Fla., for a period of about 3 months in 1948, recovering 
zircon, ilmenite, rutile, garnet, and monazite. 

2 Aitkenhead, W. C., Vertical Retort Zinc and Byproducts: Off. Military Govt. for Germany (U.8.) 
FIAT Final Rept. 733, Mar. 6, 1946, 36 pp. 
> “ Hubbard, Judson S., Dimenite, Rutile, and Zircon: Mining World, vol. 10, No. 10, September, 1948,
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The Bureau of Mines published the results of its extensive investi- 
gations of the heavy-mineral sands near Trail Ridge, Fla.*' Low- 
level airplane reconnaissance of the marine shoreline of the Carolinas 
and Georgia indicated a wider distribution of heavy mineral sands 
than previously recorded.*? | | 

| A large prospective tonnage of zircon was reported available from : 
stream placers at various localities in western Idaho, an estimated 
45,000 tons being contained in recently dredged gravels.** Zircon 
occurs in the chromite-bearing black sands of the California-Oregon 
coast, a few tons of crude concentrate having been won in connection 
with experimental chromite recovery during World War II. 

Interest in the production of zirconium metal was keen throughout 
1948; however, the combined output of all producers probably did not 
exceed a few thousand pounds. The Bureau of Mines continued its 

| pioneering investigations into the production and properties of zir- 
conium at the Albany, Oreg., experiment station. Output of zircon- 
ium metal sponge, 99.5 percent pure (including hafnium content), in 
1948, by the Bureau of Mines pilot plant was 2,150 pounds or about 
two-thirds capacity. An enlarged pilot plant was under construction, 
with an estimated annual capacity of about 15,000 pounds of metal. 
Zirconium metal and compounds are produced by the Foote Mineral 
Co., Philadelphia, Pa.; this company’s output includes small quanti- 
ties of very high purity, high-ductility zirconium metal produced by 
the iodide process. Powdered and fused metal, zirconium hydride 
and nitride, and a variety of zirconium master alloys are produced by 
Metal Hydrides, Inc., Beverly, Mass. Westinghouse Electric Corp., , 
Pittsburgh, Pa., has produced zirconium metal.** The Titanium | 
Alloy Manufacturing Division, National Lead Co., Niagara Falls, 
N. Y., makes zirconium alloys, stabilized-zirconia refractories, and a 
wide variety of zirconium compounds. Control of the Titanium Alloy 
Manufacturing Co. was acquired in October 1948 by the National Lead 
Co. The Electro Metallurgical Co. produces zirconium ferrosilicon 
alloy at its Sheffield, Ala., Niagara Falls, N. Y., and Alloy, W. Va., 
plants. Zirconium-copper, zirconium compounds, and zirconia re- 
fractories are produced by the Beryllium Corp., Reading, Pa.; Rohm 
& Haas Co., Philadelphia, Pa., and F. W. Berk & Co., Woodridge, N.J., 
are important producers of zirconium compounds. The last-named 
company entered the zirconium field as an integrated producer in 
1948. ‘The concern has its own raw material sources in Australia and 
eventually plans to make zirconium metal and alloys in addition to 
compounds. The Norton Co., Worcester, Mass., initiated production 
of fused stabilized-zirconia refractories in 1948 at its Chippawa plant, 
Ontario, Canada, and planned to expand capacity. 

Consumption and Uses.—Annual consumers’ requirements for 
zirconium minerals in the United States are estimated to range 

. between 20,000 and 30,000 tons. The major share is used in the cer- 
amics industries, an important, but lower percentage being required 

31 Spencer, Robert V., Titanium Minerals in Trail Ridge, Fla.: Bureau of Mines Rept. of Investigations 

Oe McReivee V. E., and Balsley, Jr., J. R., Distribution of Coastal Black Sands in North Carolina, 
South Carolina and Georgia, as Mapped from an Airplane: Econ. Geol., vol. 43, No. 6, September-October 

8S Staley, W. ¥ W., Distribution of Heavy Alluvial Minerals in Idaho: Idaho Bureau of Mines and Geology 
Mineral Resources Rept. 5, March 1948, 12 pp. 

34 American Metal Market, Westinghouse Surveys Future of Zirconium in Industry Fields: Vol. 55, No. 
5, January 8, 1948, p. 3. 

| oN
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for alloy production. Consumption of zirconium alloys amounts to 
several thousand tons a year. A few thousand pounds of zirconium 
metal were shipped in 1948. | 

The chief use of zirconium metal has been in powder form for flash- 

light powders, flares, fireworks, and detonators. The small quantity 

of ductile metal available to date has been used in the electronics : 

industry for getters and vacuum-tube parts; however, when it becomes 

available in quantity as a result of improved processes recently de- 

veloped, it is expected to find extensive use in surgery, corrosion- 

resistant chemical equipment, electrical parts, jewelry, and perhaps 

tableware. Zirconium master alloys have been used for many years 

in the steel industry as scavengers or for conferring desirable proper- 

ties, such as refining the grain and increasing the strength of high- 

chromium steels. The zirconium stainless steels are creep- and corro- 
sion-resistant at very high operating temperatures, and thus have been 

of peculiar interest in gas-turbine construction and analogous applica- 

tions. An important new magnesium-zirconium alloy (0.5 percent 

- Zr minimum), ZK-60, has been developed by the Dow Chemical Co., : 

Midland, Mich.; the addition of zirconium confers added strength, 
impact toughness, creep resistance at high temperatures, and corro- 

sion resistance.* Several binary zirconium alloys (usually 50-50) 

| with magnesium, copper, titanium, and nickel are commercially avail- 

able as ladle additions. 7 | 
Ground zircon finds a multiplicity of applications wherever acid- 

type refractory materials are required for very high operating temper- 

7 atures. The mineral is employed in the form of bricks, cements, 

- molded objects, or as loose sand. The sand is used extensively for mold- 
ing in foundries. Possessing a high degree of nonwettability, zircon 
refractories are widely used in aluminum-melting furnaces and in the 
electric furnace manufacture of calcium metaphosphate.* Baddeley- 
ite likewise is used as a refractory but apparently is most important 
as a zirconium source for the production of alloys. Zirconia, the com- 
mercially prepared oxide, is a very refractory material, melting at 
2,715° C., but has not been extensively used because of poor resistance 
to thermal shock; however, recent work has shown it may be stabilized 
with small additions of lime or magnesia with only slight loss in refrac- 
toriness. Zirconia and zircon are extensively employed in ceramics * 

| for enamels, porcelains, and glazes. The one-time large use of zir- 

conia as an opacifier in vitreous enamels has been reported partially 
supplanted by other materials, notably titanium dioxide; however, it 
continues to be important in porcelains and glazes. Zirconium nitride 

has found interest chiefly as a refractory, being extremely stable and 
impervious to attack by most metals and alloys. The unusual refrac- 
tory nature of certain zirconium compounds combined with the low 

neutron absorption of zirconium is suggestive of their possible appli- 

cation in nuclear-energy-pile construction and in stationary parts of _ 

jet-engine and gas-turbine combustion chambers. Basic zirconyl 

sulfate is finding increasing use in tannage for the production of fine- 

88 Iron Age, Rare Metals Improve Magnesium Alloys: Vol. 162, No. 4, July 22, 1948, p. 83. 
86 Baldwin, W.J., Zircon and Zircon Refractories: Chem. Eng. Progress, vol. 44, No. 11, November 1948, 

Pi Gershuns, A. L., Use of Zircon in Ceramic Insulators for Spark Plugs: Jour. Am. Ceram. Soc., vol. 31, 
No. 1, January 1948, p. 16. :
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quality white leathers,* several million feet of leather per year re- 
portedly being processed in this way. Zirconium compounds are used | 
in the preparation of brilliant dyes, water repellants, and catalytic 
agents. Zirconia is becoming important as an optical-glass polishing 
agent. | 

Stocks.—Inventories of zircon concentrates (65 percent ZrO.) and 
baddeleyite, undifferentiated, held by importers and consumers totaled 
about 6,500 short tons at the end of 1948 compared with about 6,000 
tons for the 1947 year-end. Similarly, stocks of mixed ilmenite- 
rutile-zircon concentrates were about 5,700 tons (zircon content, 

4,100 tons) on December 31, 1948, against about 12,600 (zircon con- 

tent, 9,300 tons) for the same date in 1947. Supplies of zirconium 
metal in producers’ hands probably did not exceed 1,000 pounds. 

Zircon and baddeleyite are included by the Munitions Board in the 
list of mineral commodities to be acquired for the National Strategic 
Stock Pile. Both minerals are in the group A classification, which 
includes those materials for which stock piling is deemed the only 
suitable means of insuring supplies for an emergency. The recent 
proving of very large reserves of zircon in Florida and the impending 
development of these deposits suggests that zircon may become rele- 
gated to a less urgent stock-piling classification. Data on quantities 
of zircon and baddeleyite in the strategic stock pile are confidential. 

oO Prices.—Zircon concentrate, 55 percent ZrO, minimum, f. o. b. 

Atlantic seaboard was quoted by E&MJ Metal and Mineral Markets 
on January 1, 1948, at $45-$47 per ton. Increased quotations were 

registered later in the year as follows: August 5, $48-$52 per ton; 
August 12, $50-$52. On the latter date, concentrate of 65 percent 
mininum ZrO, content was quoted at $65.50-$67.50, rising on 

December 9 to $67.50-$70.50, only to be followed by a sharp drop 

December 23 to $45-$48. The decline at the year end is believed | 

to have been caused by Australian companies reducing their prices to 

levels competitive with Florida producers, in view of lowering demand 

for zircon. Quotations on zirconium metal powder were unchanged 
in 1948 at $7-$8 per pound, depending on quantity; the ductile, 

iodide process metal was much more costly, being priced at up to 

$300 per pound. Iron Age listed zirconium-copper (6 percent Zr) © 

on January 8, 1948, at $8.75 per pound of contained zirconium; on 

June 10, the same price prevailed, but for alloy of 20-percent zir- 

conium content; November 1 figures indicated a price increase to 

$12 per pound of contained zirconium, but in alloy reported as con- 

taining 10-12 percent Zr. Zirconium-ferrosilicon alloys, 12-15 and 

35-40 percent Zr, were quoted in January at 6 and 18.4 cents, respec- 

tively, per pound of alloy, f. o. b. plant, carlots; October prices were 

6.6 and 21 cents delivered. The low-zirconium SMZ (Zr 0.75-1.75 

percent, 45-56 Cr) and CMSZ (Zr 5-7 percent, 60-60 Si) alloys in 

January were quoted at 15.75-18.8 and 18-21.05 cents per pound, ton 

lots, f. o. b., changing to 17.25 and 19.75 cents in October, delivered. 

Oil, Paint and Drug Reporter listed zirconium compounds, carlots, 

works, at the following prices per pound which remained unchanged 

8% Turley, Harold G., Zirconium Tannage: Chem. Industries, vol. 63, No. 3, September 1948, p. 393. 

D > Chemical Engineering, Zirconium Produces Promising Pigments: Vol. 55, No. 10, October 1948,
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throughout the year: Hydride, $7.00; oxide, ground, 88-92 percent, 
$0.25; oxide, 984-99, ground, $1.50; oxychloride, 5 ton lots, $0.29%;: 
basic sulfate, $0.37%; basic carbonate, $0.30%. __ 

Foreign Trade.—Most of the zircon consumed in the United States 
has ordinarily been received from Australia in the form of mixed zircon 
(50-90 percent zircon)-ilmenite-rutile-monazite concentrates; how- 
ever, further export of mixed concentrates was banned by the Com- 
monwealth Government in March 1948 (see World Review) with the 
result that receipts of such material in the United States totaled only 
about 16,000 tons in 1948 compared to slightly over 36,000 tons in 
the year previous. Much-enlarged shipments of high-grade Aus- 
tralian zircon concentrates (65 percent ZrO.) were received, com- 
pensating in part for the cessation of mixed sand imports. 

Exports of zirconium ore and concentrates in 1948, principally to 
Canada, were 312 tons valued at $24,137 compared to shipments of 
330 tons in 1947. Zirconium metal and alloy exports in 1948 totaling 
21,966 pounds, more than doubled those of 1947 and were valued at 
$7,911. The United Kingdom was the major recipient. 

Zirconium ore (concentrates) | imported for consumption in the United States, 
1944-48, by countries, in short tons 

French Total | 
Year Australia 2 Brazil Canada |West Africa) India = |—————-————— 

(Senegal) Short tons | Value 

1944... 21, 701 2, 332 |_-..-_..---|-------4----]------------ 24, 033 $576, 299 
1945..............| 25, 672 792 | - 6 | 26, 470 554, 400 
1946_____...------ 14, 379 2, 431 4 |__-._---2--|------- ee 16, 814 453, 458 
1947....-----.---- 21, 894 4, 619 3 |------------ 4, 181 30, 696 891, 161 
1948._.-.-----_--_ 12, 965 3, 553 2 |------------ 279 16, 799 536, 522 

1 Concentrates from Australia are zircon or mixed zircon-rutile-ilmenite, and those from Brazil are 
baddeleyite or zircon. All other imports are zircon. 

2 Imports of zircon, rutile, and ilmenite from Australia until early 1948 were generally in the form of mixed 
concentrates. ‘These mixed concentrates were classified by the U. S. Department of Commerce arbitrarily 
as ‘‘zirconium ore,’ ‘‘rutile,’’ or ‘‘ilmenite.’? Total zircon contents of the ‘“‘zirconium ore” (as shown in 
this table) and of the ‘‘rutile” and ‘‘ilmenite’’ concentrates (see Titanium chapter) are estimated as follows: 
1944, 11,317 tons; 1945, 17,138 tons; 1946, 11,535 tons; 1947, 22,727 tons; and 1948, 13,873 tons. 

Technology.—Methods were described for the preparation of ductile 
zirconium,’ beneficiation of zircon-bearing sands,*! and the purifica- 
tion of zirconium compounds.*? Several patents were issued in 1948 
covering the preparation of magnesium-zirconium alloys,** zirconium 
lakes,“ zirconium chloride, and zirconia catalysts.“ 

40 Kroll, W. J., and others, Large-Scale Laboratory Production of Ductile Zirconium: Jour. Electrochem. | 
Soc., vol. 94, No. 1, July 1948, pp. 1-20. 

41 Fraas, F., and Ralston, O. C., The Electrostatic Separation of Several Industrial Minerals: Am. Inst. 
Min. and Met. Eng., Mining Technol., vol. 12, No. 4, Tech. Pub. 2408, July 1948, 11 pp. 

#2 Ayres, John A., Purification of Zirconium by Ion Exchange Columns: Jour. Am. Chem. Soc., vol. 69, 
No. 11, November 1947, pp. 2879-2881. 

4 Ball, C. J. P., Jessup, A. C., and Wilson, J. B. (assigned to Magnesium Elektron, Ltd.), Process for 
Producing Magnesium-Zirconium Alloys: U.S. Patent 2,452,894, Nov. 2, 1948. 

44 Wainer, Eugene, and Van Mater, Henry L. (assigned to Titanium Alloy Mfg. Co.), Zirconium Lakes 
and Method of Making Same: U. S. Patent 2,452,616, Nov. 2, 1948. 

45 Kroll, W. J., and Bacon, F. E. (assigned to Electro-Metallurgical Co.), Process for Producing Zir- 
conium Chloride: U.S. Patent 2,443,253, June 15, 1948. 

Bond, George R., Jr. (assigned to Houdry Process Corp.), Preparation of Zirconia-Containing Catalysts: 
U.S. Patent 2,444,913, July 13, 1948. 
Thomas, C. L., and Lee, E. C. (assigned to Universal Oil Products Co.), Preparation of a Silica-Alumina- 

Zirconia Catalyst: U.S. Patent 2,439,994, Apr. 20, 1948. 
Maresic, M. M., and Griest, E. M. (assigned to Socony-Vacuum Oil Co.), Preparation and Use of Zirconia 

Gels in the Conversion of Hydrocarbons: U. S. Patent 2,442,772, June 8, 1948.
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WORLD REVIEW : 

Australia.—The world’s richest and perhaps largest deposits of 
zirconiferous sands occur in Australia, particularly near the border 
of New South Wales and Queensland; important deposits also exist 
on the coast of Western Australia. During 1948 seven firms were 
reported mining on the east coast, with another temporarily shut 
down and two about ready to enter the field. The United States 
firm of E. I. du Pont de Nemours, Inc., was reported planning to 
work titaniferous sands at Cheyne Beach, east of Albany, Western 
Australia, from which zircon would presumably be recovered as a 
coproduct.*” Rare Metals Pty., Ltd., began operations in 1948 in 
the Cheyne Beach area, recovering zircon and titanium minerals. 
New Metals, Ltd., a new company, plans to produce zirconium metal 
and salts at a proposed smelting works to be located at Welshpool, 
near Perth, Western Australia.® | 

Before the spring of 1948, most of the zircon exported from Australia 
was shipped as a black-sand mixture containing zircon (50-90 percent), 
ilmenite, rutile, and monazite. Such mixed concentrates were sub- 
sequently beneficiated in the importing country, mainly the United 
States. Upon the declared intent of the Commonwealth Government 
to purchase and stockpile monazite, the exportation of mixed con- 
centrates was forbidden after March 1948 under the provisions of the 
Atomic Energy Act of 1946. Thereafter essentially all exports of 
zircon were shipped in the form of high-grade (65 percent ZrQ,) 
concentrates with the monazite and titanium minerals removed. 
The anticipated near-future self-sufficiency of the United States, 

| their principal customer, with respect to zircon, caused much concern 
to Australian producers of the commodity. It was felt, however, 
that restoration of western European economies would provide 
enlarged demand in that area. | 

Brazil—The only known commercial deposits of baddeleyite 
(natural zirconium oxide) in the world occur in the state of Minas 
Gerais.42 Reserves were estimated at 2,000,000 tons in 1936. Im- 
portant deposits of zircon occur in the beach sands of the States of 
Bahia, Espirito Santo, and Rio de Janeiro in association with mona- 
zite; the mineral is recovered as a coproduct in the production of 
monazite. In September 1948 the Economic Cooperation Adminis- 
tration, under the European Recovery Program, authorized the 
expenditure by France of about $17,000 for the purchase of 130 
metric tons of baddeleyite from Brazil. 

Ceylon.—The beach sands at Pulmoddai and Tirukkovil, eastern 
Ceylon, are estimated to have a heavy mineral content of about 
4,000,000 tons, containing about 25 percent zircon. Deposits in the 
western part of the island are thought to contain equally large reserves 
of heavy minerals.” 

47 Metal Industry, vol. 73, No. 14, Oct. 1, 1948, p. 274. 
48 Metal Bulletin, No. 3285, Apr. 23, 1948, p. 12. 
49 Instituto de Technologia Industrial-Belo Horizonte, Brazil, Ore Deposits of the Pocos de Caldas Plateau 

Brazil, and Zirconium Geochemistry: Bol. 6, 1948, 36 pp. 
$0 Mining Journal (London), vol. 230, No. 5884, May 29, 1948, p. 398.
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French West Africa (Senegal).—Production of 191 metric tons of 
zircon was reported in 1948; 71 tons were exported. 

Malaya.—During the Japanese occupation 741 tons of zircon and 
207 tons of mixed monazite and zircon concentrates were recovered 
as a byproduct of alluvial tin mining.*? : 

Poland.—Zirconiferous black sand deposits of the Baltic seacoast 
were described.®” | 

United Kingdom.—The new high-strength magnesium-zirconium 
alloys are made by Magnesium Elektron, Ltd., Clifton Junction, 
near Manchester. Zirconal, Ltd., formed in conjunction with Silicon 
Developments, Ltd., II Cavendish Place, London, reportedly will 
manufacture zircon refractories. Murex, Ltd., Essex, produces 
zirconium hydride, hoping to fill domestic demands formerly met by 
imports from the United States. | 

U.S. 8. B.—The potentially commercial zirconium mineral eudialyte _ 
(about 14 percent ZrO,), occurs in large tonnages in the Kola Peninsula 
in conjunction with presently operated apatite deposits. - 

51 Bureau of Mines, Mineral Trade Notes: Vol. 25, No. 4, October 1947, p. 14. 
52 Zwierzyck, Jozef [Zirconium Deposits in Western Pomorze (Poland)}: Hutnik, vol. 14, 1947, pp. 150-152. 
53 Chemical Age, vol. 57, No. 1472, Sept. 27, 1947, p. 439.
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| GRAPHITE 

RODUCTION and sales of domestic graphite in_ 1948 increased 
substantially over the preceding year’s totals. Due ‘to greater 
demands of industry, production of crystalline and amorphous 

graphite totaled 9,949 short tons and shipments amounted to 9,871 
short tons valued at $450,759. The figures on shipments and value 
represent increases of 90 and 104 percent, respectively, over those 
reported for the preceding year. Producers’ stocks totaled 525 short 
tons at the end of 1948. The manufacture of artificial graphite 
increased considerably during the year, but the Bureau of Mines is 
not at liberty to publish detailed figures for graphite of this type. 
Manufactured material competes with natural graphite for many 
uses, including paints, polishes, pencils, and lubricating products. 
There are too few domestic producers to allow publication of separate 
statistics on natural crystalline and amorphous graphite. However, 
the accompanying table shows combined figures for the 1944-48 period. 

Production and shipments of natural graphite in the United States, 1944-48 

Produe- Shipments | | Produc- Shipments 

Year (ton ——— Year tion —_—__——_——__ 

(Show Short Value hort Short Value 

1944. ....--------_.-- 5, 408 5, 768 | $349,663 {|} 1947_..--.---.. 2. 4, 387 5,207 | $221, 260 
1945....---.---------| 4,888 | 5,334 | 289,207 || 1948..-""""""|  goa9| 9,871 | 450, 759 
1946...-------------.| 5,575 | 4,844 | 252) 596 

A report on the flake-graphite deposits in Alabama has recently 
been released.” . 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
U.S. Department of Commerce. 

2 Pallister, H. D., and Thoenen, J. R., Flake-Graphite and Vanadium Investigation in Clay, Coosa, 
and Chilton Counties, Ala.: Bureau of Mines Rept. of Investigations 4366, 1948, 84 pp. 

1351
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As indicated in the accompanying table, imports of all kinds of 
graphite totaled 52,259 short tons valued at $2,046,248 in 1948, 
representing increases of 20 percent in quantity and 35 percent in 
value from 1947. As in 1947, natural amorphous shows the greatest 
change; increasing from 40,703 tons valued at $1,236,734 to 48,117 
tons valued at $1,529,312. An increase in imports from Mexico was 
responsible for the bulk of this change. 

Graphite (natural and artificial) imported for consumption in the United States, 
1944-48 

[U. S. Department of Commerce] 

Crystalline . Amorphous 

a Total 
Year Flake _ Lump, chip, Natural Artificial 

Short Short Short Short Short tons Value tons v9 tons Value tons ve tons | Value 

1944. | 6, 1911$663,231) 1, 568 $251,832) 18,204] $345,612] 131/810, 200 26, 12491, 270, 974 
1945.....----._._-| 2, 883|286, 532/ 5, 207|558, 22 28,042) 569, 600] 1584/6, 223; 36, 286| 1, 420, 597 
1946.....--.-_-| 3, 337|253, 163] | 56| 7, 990] 29, 743) 1, 065, 835 4| 558) 33, 140! 1,327, 546 
1947: a a dL aang 2 ee ee 

Canada --._.-..-_-- 253) 41, 013)/_---___|----_-_| 1,708) 180, 246;---..__/__-____| 1, 961 171, 259 
Ceylon..._-----_-|___.._.|___’___|" 198] 16, 313| 3;707| 432, 763| 28! 2,660) 3,933| 451,736 
China. | BG) 4, 088) fe] a! 068 
Cuba...--------.--|---..__|----___|-----__|---_-_- 4 582|___-____|_-____- 4 582 

_ France___--_-----_- 33| 9,090 _------|-----__|------_|_-.-------|.---_--|---___- 33 9, 090 
India_--__.___--.}----___|---- a |---| 168) 67, 060)_----.--|----.-- 168 67, 060 ; 
Italy___.----------.|_---.-.|_------|------- a 107) 3,300|-------|-------| 107] 3.300 

. Madagascar ......._| 2, 388/201, 385} (©) 12'___-___|_---.-----|-------|-----.-| 2,388] 201, 397 
Mexico... |. [84 857) 891, 473) |) 34 857] 501; 473 
Mozambique.______|_--_-.__]----___]---- |e - 135 7, 730).---.--|----.-. 135 7, 730 
Switzerland__._____|_--_--_|_---_._}---_- J}. oe 11 3, 328)----...|-----.- 11 3, 328 
Tangier ---_-_---.__|------_|-------|-------|------- 6 252)..---..]|------- 6 252 

Total_...-.------| 2, 730|255, 556] 198) 16, 325| 40, 703] 1,236,734] 28/2, 660’ 43, 659) 1, 511, 275 
1948; fT 

Brazil_...-.________ 2 173)_--_--.]----.._|-------]----------|]-------|------- 2 173 
Canada-_....-____- 364) 52,134) (4) 1} 1,576) 132, 217 117; 4,153; 2,057) 188, 505 
Ceylon...-_-----|______]|___.__| | 532} 78,967] 5,187/ 676, 107|--_.._.|--..-_.| 5,719} 755,074 
France_..-..-.__._- 99] 37, 210 22| 4, 237|-.--___|-----_----|-------|------- 121 41, 447 
India____.._------__|----___|-..--_|------_}e----_e 115 16, 703|}_-------]----.-- 115 16, 703 
Korea._.....--.----|------_]_-----_|-----__|-----_- 29 565|-------|----.-- 29 565 
Madagascar..-.-..-| 3, 006/340, 040/_._____|----___}.----__]---_._-___|-------|--.-.-_| 3,006} 340, 040 
Mexico. _..-..--_--_]---..__|-----__|----___|----___| 41, 043] | 693, 637).---___/_-.____| 41, 043 693, 637 
Morocco, French...}_---___|__-----_j----.-_}----.-- 55 2, 502/_-_-._.|---_.__ 55 2, 502 
Mozambique--_...._|.-..-__]_--_.__|_---___}.-_--._- 78 4, 960/_---.--}-----_- 78 4, 960 
Norway-.___------_/-----__ |---|} 34 2, 621)--.--_}~---_-_ 34 2, 621 
United Kingdom. _|__-____|----.-_-}  @® 21|-------|----------|-------|------- (2) 21 

a - aan 557| 554] $3, 226} 48,117] 1, 529, 312] 117| 4, 158 52, 259) 2, 046, 248 

1 Less than 1 ton. 

A canvass of graphite consumption has been started by the Bureau ; 
of Mines. The coverage of the canvass is not yet complete, but the 
statistics shown in the accompanying table give some conception of the 
use pattern of this mineral. The ‘‘amorphous”’ class comprises the 
largest percentage of total consumption and value. Foundry facings 
compose the largest single use, followed by lubricants, batteries, and 
crucibles.in that order.
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Consumption of natural graphite in the United States in 1948, by uses 
eee 

Use Short Value | Use Short Value 

Crucibles woe 2, 308 $526,418 || Pencils_.--__-......_________ 1, 144 $237, 433 Retorts--.-----------___-__. 407 99,747 || Paints and polish_.....______ 807 21, 904 Stoppers, sleeves, and noz- Packings_-.__--.--.._--_____ 133 50, 107 ales ..-.-----------.-.-___ 940 183, 529 || Bearings ._---.--.___._._____ 26 10, 568 Foundry facings. .-...._.___ 8, 212 542,034 || Other 1__------- 1, 634 198, 269 Batteries____------_----_____ 2, 485 102, 792 —_——|-_--———- Lubricants___...-.-.-_--____ 2, 674 404, 014 Total. ._.---.----.---.| 20, 770 2, 376, 815 
eee 

| 1 Includes brake lining, carbon brushes, electrodes, etc. ; 

Before 1947 Madagascar could produce more than 12,000 metric 
tons a year of graphite of various grades, including about one-third in 
powder (fines). During 1947 internal disorders on the island closed | 
most of the operations, so that production and shipments declined 
greatly. Labor troubles and lack of jute bags continued to plague 
the mine operators during 1947 and 1948; moreover, on March 7, 
1949, a cyclone struck Tamatave and inland, doing untold damage to , 
mine operations, bridges, and warehouses. Latest estimates state 
that it will take at least 3 years to replace some of the railroad bridges 
damaged during the cyclone. The fluctuation in prices that began in 
1946 continued through 1948. A new schedule of minimum export 
prices for graphite was made effective October 1, 1948. The new 
prices f. 0. b. Madagascar and the former prices are shown in an 
accompanying table. 

Minimum export price of graphite, f. o. b. Madagascar, 1947-48, per metric ton 
ee peepee 

Flake Powder (fines) 

Carbon, percent 1948 1948 Carbon, percent 1948 1948 
1947 | (effective | (effective 1947 | (effective | (effective 

January 17)| October 1) January 17); October 1) 

85.0-87.5.---..__-..}| $110 $132 $150 || 72.5-77.5_.-.---.__]|__-._--_|_------_ $82 87.6-89.5....--..-..]} 114 137 156 || 75.0-77.5----------| $60 $66 |... 89.6-92.5......--} 120 144 164 || 77.6-82.5.-------| 70 77 96 92.6-94.9._.. 135 165 185 || 82.6-87.5.-._...___ 85 100 116 95.0 and over_.-...|  () (4) (4) 87.6-89.9_-..--. 105 125 143 
| 90.0 and = (4) ) () 

st 
1No fixed price. 

The continued need for certain types of graphite, for the national 
stock-piling program and the uncertainty of obtaining this material 

| from Madagascar have stimulated interest in graphite production in 
other areas. It has been reported that graphite of suitable quality . 
for industrial uses and for stock-piling purposes has been found in 
Kenya Colony, British East Africa. Present indications are that 

_ graphite will be imported from Kenya beginning in 1950. 
The United States tariff rates on graphite, effective January 1, 

1948, are: Amorphous natural and artificial, 5 percent ad valorem; 

883326—50—_86
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crystalline flake, 15 percent ad valorem, with a specific minimum of 
0.4125 cent per pound and a specific maximum of 0.825 cent. per 
pound; crucible flake and dust and other crystalline lump and chip, 
7% percent ad valorem. | | | 

Exports of natural graphite, 1944-48, were: 1944, 2,230 tons, 
$248.257; 1945, 1,308 tons, $134,414; 1946, 2,313 tons, $267,137; 
1947, 1,546 tons, $171,607. Data for 1948 are shown in an accom- 
panying table. 

| | Graphite exported from the United States in 1948 

(U.S. Department of Commerce] 

| Ceylon amorphous F lake, cry: aa ame Natural n. e. s. 
. Country Se 

Short tons Value Short tons Value _ | Short tons Value 

Belgium ....----------------— |------eeeeee |eeeeeeeeeeen|eeeeeeee nee |eeeee eee 4| gaz 
Bolivia_..-.-------~-----~----|---~.-------|------------ 1 $143 1 113 
Brazil___.--..--~-------------.|-------.--..|---.---.----|. (4) wenn nena nn jenn wenn 
British Guiana. _.---.---.---.}.-----.-----|---_-------- (1) @) wow nenen---- |--- ee 8 
Canada.-_...-..-------------- 7 $881 14 1,930 634 48, 34] 

Chile_.--------.-_-_.___-___- 3 448 8 1) 285 (1) (1) | 
China_...-------------------- 32 4, 098 8 3,067 15 9, 800 
Cuba_-..--------------------- 4 574 5 1, 385 13 1,277 
Curacao. ..----------------.._|------------|------------ 2 753 |~----------- ]-----------~- 
Czechoslovakia. _-..----.---..|------------|---_-------~|------------|-------.---- 63 8, 838 
Denmark-.__--___-.---------~]------------|------------|------------|------------ 11 4, 641 
Dominican Republic..__----.]| . 40 498 (4) (1) weneewen nn n |en een een 
France__..-----~---~---------..]--------.--~]---------~---|-----------.]------------ 1 146 
Germany--..--..----_------...|_----.-----~|-----------.|---.-------.|----------~-- 6 722 
Greece__.-..------------~---__ 6 705 3 438 |_-.-.-.-----]-----------. 
Guatemala... ..----------.___]------------]|------------ (4) (4) ------------|------------ 
Honduras-_._.---.---.---.----.. (1) (1) wwnen-nn- n-ne jon nnn [oe eee |e 
Hungary.--.---.--..---.--.._.|---.------~-|----_-----..|--.------..-|---------.-- 3 464 

India. ..--------------------- 25 8, 326 (i) () 1 134 
Italy._..--------------------.- 1 288 |-------_----|------------|-------.---~|--------.-.- 
Mexico__---.---.---.---.---..- 13 4, 730 2 382 12 1,314 
Netherlands. _---.-.-.-__.-.-. 1 §90 |_--..-------|--.---------|]----~--~----|-------.---- 
Pert_..-...-.---~-------------- 1 220 1 427 2 262 
Philippines, Republic of __---- 30 4,841 |---------.__|-...-------~|_-----.---_|------. 
Poland . -..------------------ 5 3,049 |---_------.-|----~-----~-|-----------. |--------- 
Portugal__-..--._------_._--.- 6 1,054 |--------~--_|--------- |---| 
Saudi Arabia_._---.-------___|------------|------------ (?) (?) ~-----------~|-------- + 
Sweden_---.----------------.- 1 281 |-------.---.|------------|]-----------~|----------.- 
Switzerland___-..-----------__|---.----~--.|------------|.--.--~.--~-|-.---------- 11 1, 534 
Union of South Africa___---.- 2 363 |--.-------.-]------------|-----------~|---.——------ 
United Kingdom __.-.--.--.__|------------|------------|------------|------------ 87 8, 092 

Venezuela... .-------.-----.-- 1 140 |---------.-~|-----------~}---- +--+ |e 

Total..-..-------------- 142 31, 086 44 9, 810 864 86, 115 

1 Less than 1 ton. 

Price quotations for graphite varied some during 1948, and at the 
year end the trade-journal listings were as follows, f. 0. b. New York: 
Ceylon lump, 10-14 cents per pound; carbon lump, 10-11 cents; chip, 

. 8-9 cents; dust, 4-6 cents. Madagascar, c.i.f. New York, standard- 
grade, 85 to 87 percent carbon, $200 per ton; special mesh, $250-$300 ; 
special grade, 99 percent carbon, $700. Amorphous graphite, Mexi- 
can, f. o. b. point of shipment (Mexico), per metric ton, $9-$16, the | 
price varying with grade. 

Available statistics on the world production of graphite for 1942-48 
are shown in the accompanying table. Comparable figures for 1915-39 
were published in Minerals Yearbook, Review of 1940 (p. 1414), and 
for 1938-46 in Minerals Yearbook, 1946 (p. 1287).
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World production of natural graphite, by countries, 1942-48, in metric tons’ 

{Compiled by Helen L. Hunt} 

Country ! 1942 | 1948 1944 1945 1946 1947 1948 

Argentina.__._.....---.----____ 244 237 455 333 250 () () 
Australia: 

New South Wales_..--...-- 3 114 142 51 117 100 (2) 
Queensland. .....---.----.- 225 360 52 58 234 187 83 
South Australia__..____..__- 71 88 253 5 2 21 (2) 
Tasmania.__....-..---..--..|---~----- 7 [on a || (2) 

’ Western Australia._._.._-... 6 Il [owe fe] + -e- 
Austria____.--.----------------| 3.26, 203 | 325,336 | 22, 487 3, 483 246 3, 845 10, 895 
Brazil (exports) ..-------------- 72 19 199 131 92 129 83 
Canada._____..._..-.----------| 1, 081 1, 726 1, 435 1, 733 1, 792 2,175 2, 341: 
Ceylon (exports)_.-------------| 28,180 | 20,397] 12,461 7, 946 4, 623 9, 150 149231 ~ 
China_.___._...__-___....------] 16, 800 (?) (2) (2) (3) (2) (2) 
Czechoslovakia__....._____-----| 13,126] 21,252] 21,459] 10,973 5, 108 7, 000 15, 000“ 
Egypt_._.___...-_-_-..2------_|-----.----]---------- 260 152 {..------.-|. () 50 
Germany: Bavaria_.._.....___| 33,316 | 34,960] 36,357 (2) 3, 800 4, 930 5, 757 
India___..__-.--_-.---...--_---| 1,072 1, 152 942 1, 316 1, 653 1, 255 (2) 
Indochina, French. ....-.._---- 14 25 30 ]--------__]----.2 ee 
Italy._..._-_----_-...---.-----_| 5, 483 6, 309 3, 008 2,276}. 2,593 4,151 6, 500 
Japan__....-..--.--------------| 2, 866 7,791 | 10,382} 12,449] 11,339 9, 595 12, 790” 
Kenya. ..-....-._--._-.-------_|_.-------- (4) 10 3 |i---....]----_-.---- (2) 
Korea..__.....--.--..----------| 96,054 | 96,471 | 103,306] 32,407 6,204} 11,080] %15,454+ 
Madagascar...__..._-----------| 9,562| 12,949| 14,478 9, 185 6, 315 8,717 8, 056 v 
Malaya, Federation of....._---. 6163 6 163 6 163 (2) (2) (?) (2) 
Mexico ...-...--.--------------| 20,811 | 20,677 | 12,977 23,634] 21,949 | 27,984 35, 261” 
Morocco: . 

French.......---.-.---.----| 1, 067 265 213 262 637 440 984 
Spanish_._-._._---------_-- 251 79 42 100 6120 6 150 25 

Norway_-----------------------| 2, 933 3,178 3, 784 1,115 661 2, 481 (2) 
Portuguese East Africa_....._.. 165 428 @) {ul 200 126 120 
Southern Rhodesia_____._._.___j---.._---_{---2.--_-. 6 6 ji-w ee 
South-West Africa_........----- 181 1,758 1,973 1, 318 1, 193 1, 639 1, 627 
Spain.....-.-------------------|---------- 57 91 128 320 309 (2) . 
Sweden--_-...-.---..------ ee. 174 171 j|_-.--- 2. 802 |... | @) — 
Union of South Africa__._-___-- 661 442 324 196 278 221 172 
United States: 

mMorpAouS- ....---- Gene aT --|} 6,459| 9,016| 4,906| 4,434] 5,058] 3,980 9, 026 

Total (estimate) 1...----.| 267,000 | 281,000 | 269,000 | 155,000 | 80,000 | 105,000 | 147,000 
a | 

1In addition to countries listed, graphite has been produced in Bulgaria, Greenland, Nyasaland, and 
U.S. 8. R., but production data are not available. No estimates for these countries are included in totals. 

2 Data not available; estimates by author of chapter included in total. 
3 Includes scrap. 
4 Less than 1 ton. 
§ South Korea only. 
6 Estimated figures. 

A total of 8,236 short tons of greensand were produced during 1948 
by the following companies: Permutit Co., 330 West Forty-second St., 
New York 18, N. Y.; Zeolite Chemical Co., Medford, N. J.; Inver- 
sand Co., 226 Atlantic Ave., Clayton, N. J. All production was from 
open-pit operations in Burlington and Gloucester Counties, N. J., 
and was sold for use in water softening and water purification. 

Price of refined greensand f. o. b. shipping point ranged from 
approximately $38-$114 per short ton. 

Greensand marl sold or used by producers in the United States, 1944-48 
a, 

Year Short tons Value Year Short tons Value 

1944... 4,908 | $505,651 |} 1947_--_._.__-___-__._-____ 8, 337 $432, 980 
1945__.____-_..---- 4, 986 477,919 || 1948____.._.__________-___- 7, 269 392, 959 
1946_.._.-..--.--_-_--_-__- 5, 140 424, 900 

eee
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KYANITE, ANDALUSITE, AND SILLIMANITE . | 

Domestic production of kyanite in 1948 reached an all-time high, 
exceeding by a considerable margin the former record attained in 1946. 
Imports from India in 1948 increased 80 percent over those reported 
the previous year. Although the Indian Government reimposed 
control over the export of kyanite, effective September 9, 1948, 
future imports should not fall below the existing level indicated for 
1948. The quantity of kyanite received from Kenya Colony, British 
East Africa, continued to increase and in 1948 totaled 8,108 short 
tons compared with 7,226 tons in 1947. The quality exhibited by 
Kenya kyanite has resulted in plans to increase imports to the United 
States during the next few years for industrial uses and for stock- 
piling purposes, although there is the possibility that slight changes 
may have to be made in the specifications for the latter purpose. The 
receipt of 1,619 short tons of sillimanite valued at $23,861 from 
Australia was also reported. The tonnage, value, and consumption 

Consumption and stocks of imported kyanite in the United States, 1944-48 

(Statistics for 1944-47 include data not previously published] 

Imports Consump-| Stocks 
tion Dee. 31 

(short (short 
Short tons} Value» tons) tons) 

1944: 
Australia_...____--.-------------------------------- 298 $3, 511 (1) (1) 
British East Africa_....-.-.----._.-----.---.--..- 55 591 (4) (4) 
Canada. .-.---..---.------------------------------- 48 2, 699 (1) (1) 

India__.__-.---.-.------------- == soe 5, 680 66, 850 (a) (1) 
7 Total 1944._..._._-_-_- e+ - 6, 081 73, 651 2 8, 064 28, 600 

1945: 
‘Australia... eee 341 3,867| (1) (1) 
British East Africa__.--..-...--._------------------ 560 7,000 | (1) ty 
Canada....--.--.---..----------------s sno nnns 179 10,276} (1) (1) 
India._...._---.----.-----------s---ae-s-----| 18,994 | 160,997} (1) 

Total 1945_.-__..--_-_-__-_-----------------+------ 15, 074 182, 140 3 15, 000 3 8, 000 

1946: 
Australia.__.______------------------aee eee 592 13,856 | (4) (4) 
British East Africa_..-----.------------.---------_- 395 3,308 | (4) (4) 
India......---.-----..---------ssssos--e-------| = 10,110 |: 109,990 |) (4) 
Union of South Africa....--._-------------- 277 3, 187 (4) . (4) 

Total 1946... ee eeeeee-| 11,874 | 130,841 | 3.11, 500 7, 280 
1947: 

Australia_....._._..--.---._-- 1, 163 14, 588 (4) (4) 
British East Africa........._----.----.-------_-_- 7,226 | 82, 921 (4) (4) 
British Guiana._..._......-...-.---------------.| @) 65 | (4) (4) 

India__...----__----.-.._..----------------oe nse 3, 798 53,057 | (8) (4) 
United Kingdom_____._______----2 ee (5) 43 (4) (4) 

Total 1947_----_------_-.-----_----.-.-------.-_--. 12, 182 150, 674 13, 807 1, 436 

1948: 
Australia...._-_----------------------e een ene 1, 619 23, 861 (4) (4) 
British East Africa___-_-------------.---.-_-_-_- 8,108} 105,676} (4) (4) 
India___._.------_-----------------_----------------- 6, 823 122, 544 (4) (4) 
Mozambique_.---__--------------------------__--- 203 2098) (4) (4) 
Union of South Africa.-....-.------------2----_-_ 338 4, 876 (4) (4) 

Total 1948__..-_-_-------------------------------- 17, 091 259, 055 11, 770 5, 538 

1 Data not available. 
2 Consumption and stocks as reported by War Production Board. 
3 Partly estimated. 
4 Bureau of Mines not at liberty to publish figure. 
5 Less than 1 ton.
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of imported kyanite in recent years are shown in the accompanying 
table. 

Detailed statistics on the domestic kyanite industry are not available 
for publication, because there are too few producers. Data on ship- 
ments of domestic kyanite were last published in 1943, and statistics 
for the 1940-43 period were published in Minerals Yearbook, 1943 
(p. 1579). 
"Three companies reported production of kyanite in 1948. The 

A. P. Green Firebrick Co., Mexico, Mo., produced material from an 
operation in Habersham County, Ga., and used it for the manufacture 
of refractories. Kyanite Mining Corp., Cullen, Va., produced kyanite 
near Farmville, Prince Edward County, Va. Its material was sold 
to refractory, pottery, and brick manufacturers. Commercialores, 
Inc., 39 Cortlandt Street, New York, N. Y., began operations in 
September 1948 near Clover, York County, S. C. The entire output 
was sold for the manufacture of high-temperature fire brick, cement, 
etc. Kyanite, from an unworked deposit on Willis Mountain, Va., is 
being tested by the Bureau of Mines to determine its suitability as a 
superduty refractory. The Technical Porcelain & Chinaware Co., 
El Cerrito, Calif., produced a small amount of andalusite from its 
Mineral County, Nev., mine and used this material in the manufacture 

f chinaware. No dumortierite was produced during the year. 
nvestigations on the possibility of using domestic sillimanite for 

making high-grade aluminum silicate refractories are being conducted 
by the Norris, Tenn., station of the Bureau of Mines. A report on 
the sillimanite minerals of Montana has been released.’ 

The uncertainty of continued large imports of kyanite from India 
has focused attention on other sources, notably Kenya Colony, 
British East Africa. Latest reports indicate that Kenya kyanite is 
acceptable for high-duty refractories and for the national stock-piling 
program. The reserves of kyanite in India are substantial; and this 
source, together with Kenya Colony, should provide the United States 
with ample supplies for superduty refractories. 

Trade-journal quotations for domestic kyanite in December 1948, 
per ton f. o. b. point of shipment Virginia, were: 35-mesh, carload lots, 
in bulk, $29; in bags, $32; for 200-mesh, in bags, carlots, $40. Imported 
kyanite, in bags, c. i. f. Atlantic ports, was $42 per ton, nominal. 

Separate classification of exports of kyanite and associated minerals 
started in 1945. Exports for 1945 were 307 short tons valued at 
$20,205; 1946, 342 tons ($17,881); and 1947, 239 tons ($20,533). 
Data for 1948 are shown in the accompanying table. —- 

Kyanite and allied minerals exported from the United States in 1948 

[U. S. Department of Commerce] | 

Short tons Value 

Canada. ...._--_---_------- +e neee 330 $15, 001 
Mexico... .--.------------ ee 111 4, 577 
Nicaragua... __..--------_-------- eee 1 135 
Netherlands__-._-.-___-_--__------. eee 20 2, 100 

Total____-_--__---------- eee 462 21, 813 

3 Heinrich, W. E., Deposits of the Sillimanite Group of Minerals South of Ennis, Madison County, With 
N ones on Other Occurrences in Montana: Montana Bureau of Mines and Geology, Misc. Contrib. 10, 1948,
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| LITHIUM MINERALS | 

The lithium industry in 1948 was characterized by development of 
new lithium compounds and expansion of the industrial applications 

| of those developed over the past few years. As aresult of the favorable’ 
outlook for a considerable increase in the use of lithium and its com- 
pounds, exploration for new sources of ores was speeded, production 
facilities were expanded, and research was intensified. 

Although the tonnage of lithium ores consumed was well below the 
peak during the war, it was several times the prewar average. 

The Lithium Corp. of America constructed a new sink-and-float 
concentrator for beneficiating spodumene at its Edison mine, Key- 
stone, S. Dak.* 

The Black Hills-Keystone Corp. discontinued operations in October 
at its Ingersoll mine m Pennington County, S. Dak. | 

Lithium Corp. of America completed a new unit for production 
of lithium amide, reportedly an efficient and stable agent for certain 
organic reactions. Much of this material is reportedly used in the 
synthesis of antihistamine drugs.° 

It was reported that lithium salts of fatty acids were finding a new 
market in the cosmetics industry for use in face and other types of 
powders. It is claimed that this material has low bulk density and 
high oil absorbency. Foote Mineral Co. offers a mixture of lithium 

. fatty-acid salts to the industry.® | 
Northern Chemicals, Ltd., a subsidiary of the Lithium Corp. of 

| America, is proceeding with development of its spodumene deposit 
in the Cat Lake area northeast of Winnipeg, Canada. 

A preliminary report on the geology of the Cat Lake-Maskwa Lake 
area has been issued by the Manitoba [Department of Mines and 
Natural Resources.’ 

Two papers on lithium were read at the meeting of the Canadian  _ 
Institute of Mining. 

| No sales of either lepidolite or amblygonite were reported by 
domestic producers. | 
i A discussion of lithium compounds in porcelain enamels was pub- 
ished. . 
The Bureau of Mines issued a report on the recovery of lithium 

from various ores and salts.’® 
The Bureau of Mines issued two reports on spodumene deposits 

in the Black Hills, S. Dak." | 
It was reported that 1,716 long tons of lithium minerals (lepidolite, 

petalite, and amblygonite) were produced in South-West Africa 
during 1948. In all, 1,629 long tons of lepidolite and 183 tons of 
petalite were exported to the United States, according to the Union 

4 Mining Congress Journal, vol. 34, No. 5, May 1948, p. 61. 
5 Chemical Industries, vol. 62, No. 4, April 1948, p. 570. 
6 Chemical and Engineering News, vol. 26, No. 51, Dec. 20, 1948, p. 3789. 
7 Northern Miner (Toronto), vol. 34, No. 16, July 18, 1948, p. 24. 
8 Ellestad, R. B., The Lithium Industry. 
Rogus, R. R., and Viens, G. E., The Production of Lithium Metal. 
* Fentor, Walter M., Lithium Compounds in Porcelain Enamels: Am. Ceram. Soc. Bull., vol. 27, No. 12, 

Dec. 15, 1948, pp. 492-495. 
10 Cunningham, J. B., and Gorski, C. H., Recovery of Lithium From Its Various Ores and Salts: Bureau 

of Mines Rept. of Investigations 4321, 1948, 35 pp. 
11 Staff of the Minneapolis Branch, Mining Division, Investigation of the Mateen Spodumene Deposit, 

Pennington County, 8. Dak.: Bureau of Mines Rept. of Investigations 4339, 1948, 20 pp. 
Clarke, Fremont F., Zinner, Paul, and others, Edison Spodumene Mine, Pennington County, S. Dak.: 

Bureau of Mines Rept. of Investigations 4234, 1948, 23 pp.
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Shipments of lithium ores and compounds from mines in the United States, 
1935-39 (average) and 1944-48 

Ore LizO Ore LizO 
Year (short Value (short Year (short Value (short 

tons) tons) tons) tons) 

1935-39 (average).....| 1,327 | $48, 280 88 || 1946....____.__..__] 3,065 | $303, 892 323 
1944.22 13,319 | 552, 977 848 || 1947... ee 2, 441 151, 113 199 
1945-222. 2,446 | 285, 520 274 || 1948... 3,191 | 185, 952 246 

of South Africa Department of Mines. Production was by Jooste 
Lithiumyne (Kiendoms), Beperk, Karibib. | | 

Trade-journal quotations of prices for lithium ores were as follows: 
Amblygonite, per ton, air-floated, carlots $110; lepidolite, per ton, 4 
percent 11,0, powdered, carlots, $80 (increased from $56 early in 
1948); spodumene, per unit lithium oxide contained, $6-$8 on 6- 
percent grade, carlots. | 

The American Potash & Chemical Corp., Trona, Calif., reported the 
price of dilithium sodium phosphate at about $191 per ton. | 

MINERAL-EARTH PIGMENTS 

Although the mineral-earth pigments industry was grnerally active 
during the year, sales of most items, both synthetic and natural, 
were somewhat lower than in the previous year. A moderation of 
demand noted in the latter part of 1948 reflected the trend of construc- 
tion activity. Sales of synthetic earth pigments accounted for more 
than one-third of the tonnage and more than 60 percent of total value. 

Imports of the major mineral-earth pigments continued to decline, 

Natural mineral pigments and manufactured iron-oxide pigments sold by 
processors in the United States, 1947-48, by kinds 

1947 1948 
Pigment | | -- 

Short tons Value Short tons Value 

Mineral blacks. .......-.._..-------------.---~-------.- (1) () 14, 383 $225, 129 
Precipitated magnetic blacks_-.....-.-.....-.--..-._..- () (4) 1, 585 347, 591 
Natural brown oxides (metallic browns)_...---_.....-.- 5, 861 $308, 440 5, 862 312, 163 
Vandyke brown (finished pigment)...--------7-7--7-| ss @) (1) 188 31, 729 
Sap brown____-....------.--------.--------~---------.-|------------|--. (1) (4) 
Pure browns (96 percent or better iron oxides)_.__.._-_. 1, 016 219, 686 910 222, 712 
Natural red oxides_...---_---_.....-..----.-.-_----_-- 20, 524 946, 997 20, 902 874, 110 
Pure red oxides (98 percent or better Fe2O3)..-.-...__.- 17,331 | 3, 481, 083 17, 345 3, 939, 317 
Venetian reds_._..._..---------._---------------.2o- 7,127 |” 579, 603 5, 361 482, 651 
Pyrite cinder__.____...-_..-..----------.------ 1, 682 110, 863 1, 697 121, 560 
Other red iron oxides___.......-..-2-.22--2- 18,817 | 2, 214, 358 15, 104 1, 751, 185 
Natural yellow oxides (high Fe:Q3).--_---_---...--.-_- (1) (1) (1) (*) 
Pure yellows (85 percent or better Fe2O3)-.......--__._. 10,496 | 1, 635,365 9, 734 1, 648, 529 
Ochers (low Fe:03)....---.---------------------.--0--- 9,130 | 213,133 6, 769 164, 902 
Siennas: 

Burnt.....-_.-_-_----------a-- anne nnn 940} 141, 943 973 132, 845 
Not burnt.-.-.---------------.--.----.---..-..---- 1,441 | 201,493 1,072 135, 714 

Umbers: 
. Burnt.._------------------2-------ne ene eee enn 3,051 | 322, 688 3, 085 330, 224 

Not burnt.-_- 2-2 671 61, 443 711 61, 846 
Other____-.---. | 17, 280 | 730; 066 5, 636 175, 215 

Total. ....----------------a--a-nnenn-ee-ee-------| 115,367 | 11,167,161 | 111,317 | 10, 957, 422 
ee nnn nmnre ee erence a SSS TSS i lS SSE, 

1 Included with “Other.”
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and the supply situation in Spanish and Persian Gulf oxides was 
particularly tight. 

The Minnesota Mining & Manufacturing Co. introduced a new 
synthetic red iron oxide pigment which is said to have exceptional 
properties.1!* | | 

In recent years the natural pigments industry in the Union of South 
. Africa has become increasingly important. Ochers, umbers, other iron 

oxides, and graphitic shales are mined in the Union. Yellow and red 
ochers are recovered from deposits of altered shale in the Riversdale 
district of the Cape Province. The value of these deposits was first 
realized about 1922. Small-scale mining followed and gradually ex- 
tended as the ocher gained favor in overseas markets. The ore is 
found at depths generally greater than 15 feet and mined by stripping 
and trenching the deposit. No estimate of reserves has been made 
because of the irregular size and scattered occurrence of the ocher 
bodies. 

Umbers are mined periodically from deposits near Krugersdorp, 
Brits, and the village of Sabie in the Eastern Transvaal. The umber 
occurs in irregular pockets in dolomite and is a residual earth result- 
ing from the removal of the more soluble calcium and magnesium 
carbonate of the dolomite. . 

Dry ocher, sienna, umber, and other forms of iron oxide for paint exported from 
the United States, 1945-48, by countries | 

[U. S. Department of Commerce] 

1945 | 1946 | 1947 1948 

wountry Short | sh t Short Short or or or or 
tons | Value tons Value tons Value tons Value 

Argentina. .__.._-_---.---------- 1| $721 55 |$11, 340 98} $21, 522 91 $1, 904 
Belgian Congo-.-..-.-.-.--.-_... 50 | 6,450 22) 2,402 |_.-- fe 7 773 
Belgium-Luxembourg._.-....--_|_-.----_]_-----_- 201 | 30, 886 759 | 148, 725 631 123, 070 
Bolivia_....-.----------.-.-----_| 88 15 | 2,618 6 1, 358 1} - 560 
Brazil....---..----.------.-..| _ 139 | 18,054 | — 304] 58265] 396] 94122] 103] 25,665 

| Canada_._....-.--.-..--..-..--| 8, 484 |285,177 | 3, 279 |327,323 | 3,234| 337,037 | 2,974 | 259, 540 
Chile_____._.--.-...------- 30 | 10, 962 28 | 4,980 95 22, 563 110 25, 664 
China.__._.---.--_-.-------.-|-------|---..--| 147 | 25,219 | 158 | 34,873 87 | 27,044 
Colombia_.-.-.----------.----_ 93 | 21,728 |. 181 | 40,654 216 63, 449 112 33, 501 
Cuba___._-.---------------- ee 386 | 55, 859 410 | 48, 649 307 53, 716 269 50, 643 
Curacao (Netherlands West In- 

dies)..---_---------- 5 893 6] 1,398 11 2, 683 14 3, 754 
France. ...-.-...---------------_|-------_]--------]-.-----_}------ 157 27, 569 |--.---__| 
Greece..._--_------------ |---|. 4] 1,397 1 156 135 24, 539 
Hong Kong__.___.--_-__---__--_|----_-___|---- 25 | 4,738 89 22, 748 62 15, 400 
India__...-----..---_------ jee {|---| ) 75 10 3, 616 88 59, 611 
Italy.....---------------.--- 0-222 2o 22/2 2| 3,234 14{ 6, 905 71 | 20,713 
Mexico.....-.-------------------| 165 | 33,870 | 136 | 31,660} 183] 44,238] 193| 28,417 
Netherlands___.----_-.------.--_|---_-_-_|-.-.---- 198 | 18, 353 487 44, 953 824 96, 546 
Panama, Republic of____________ 71 | 7, 584 45 | 6,420 13 3, 598 94 6, 770 
Peru... .--...---------------_-- 23 | 5,653 41 7, 957 29 8, 732 19 3, 057 
Philippimes, Republic of__._____. 13 906 53 | 6,411 89 17, 839 62 11, 919 
Portugal__.-..--------------_---- 195 | 8,648 125 | 7,660 77 18, 330 32 7, 933 
Sweden...-___-.---.--.------..-_ 131 | 9,006 103 | 18, 468 145 26, 577 11 2, 887 
Switzerland. __..-.--------_----.|-------~|----_-_- 69 | 9, 247 47 10, 618 56 12, 059 
Union of South Africa__-...-._-. lil | 2, 841 52 | 25, 742 50 10, 244 94 25, 672 
United Kingdom______-------_-- 1 369 75 | 7,815 276 | 10, 907 469 18, 750 
Uruguay. ._-.-.--.._--------- 8! 1,621 18 |} 3,142 52 11, 231 82 18, 580 
Venezuela .___._.-_..--_---__---- 130 | 31, 799 187 | 35, 704 153 30, 038 159 41, 370 
Other countries.........---_-.-.. 280 | 49, 657 306 | 57, 360 461 | 108, 966 231 55, 386 

Total... --_-----| 5, 216 (551, 886 | 6, 087 {794,117 | 7,613 }1, 187,313 | 6,929 | 1, 001, 727 

1 Less than 1 ton. 

ia Oil, Paint and Drug Reporter, vol. 154, No. 17, Oct. 25, 1948, p. 85.
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Selected mineral pigments imported for consumption in the United States, 1945-48 | 

[U. S. Department of Commerce] 

1945 1946 1947 1948 

Pigments “Short Short Short Short . or or or or 
tons Value tons | Value tons | Value tons Value 

Iron oxide pigments: | 
Natural_------------------------] 2, 853]$126, 152} 5, 423/$318, 289] 3, 755/$250,137| _ 1, 967/$138, 169 
Synthetic______-_-_----_--------| 439} 58,380] 759] 106,302} 595| 94,937] 705) 112, 363 

Ocher, crude and refined _____________ 784| 36, 608 167; 6,528 258; 14, 362 89; 4,975 
Siennas, crude and refined___________]_-..-.-.[_--___. 755| 73,129 725| 65, 787 251| 22, 064 
Umber, crude and refined. -______-__|" 1, 989| 57, 281/ 3,134] 95,815] 2, 206| 59,524| 1,695; 45, 130 
Vandyke brown..----------.-------.|--.----.|_-----|_ 101] 10,432] ” 253/ 23°955| ” 222/20, 198 

Total....-----------------.---| 6, 065] 278,421] 10,339] 610,445] 7, 792| 508, 702| 4, 929] 342, 899 

The demands for umber and graphitic pigments, which are obtained _ 
from the Zoutpansberg and the Pretoria districts, are small, and most 
sales are local. Most of the output of ochers is exported to United 
Kingdom.” 

A deposit of red ocher in the Hammersley Range Australia, 40 
miles southwest of Roy Hill, is being worked superficially. It is 
shoveled direct into bags and drums, and transported by truck to 
Meekatharra.¥ 

Yellow, red, and gray varieties of ocher are found together in the 
districts of Cuddapah, Kurnool, and Bellary of the ceded districts, 
Madras Province, India. Large deposits of yellow ocher occur near 
Madhavaram (Cuddapah) and of gray ocher in Nallakonda (Kurnool). 
The annual production of red ocher from Bellary district is about 
10,000 tons.“ 
Developments in the British pigment manufacturing and using 

industries during the war were reviewed in an article.» 
A review of the iron oxides (ocher) industry in Canada during 1947 

was published. 
Prices of some mineral pigments were moderately advanced during 

the year. According to the Oil, Paint and Drug Reporter, prices were 
quoted as follows during December 1948 (in cents per pound, bags, 
works, carlots, unless otherwise noted): 

Synthetic iron brown (1. ¢. 1. ), 12%. 
Metallic oxide brown, 3-3. 
Sap brown, crystals, 12. | 
Sap brown, powdered, 13. 
Sienna, burnt, 33%4—-143%4. 
Sienna, raw, 4-12. 
Umber, burnt, American (barrels), 434-5%4. 
Umber, Turkey type, 5%—-7%. 
Vandyke (barrels), 9%4—12. 
Synthetic red iron oxide, 5%-9%. 
Special, high color, synthetic red iron oxide, $1. 
Persian Gulf oxide, 634—7. 
Spanish oxide, Grade 1 (barrels), ex dock, 5%-5%4. 
Spanish oxide, Grade 2 (barrels), ex dock, 54-5. 

12 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, pp. 46-47. 
18 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 3, September 1948, p. 45. 
14 Bureau of Mines, Mineral Trade Notes: Vol. 27, No. 2, August 1948, p. 43. 

~ 18 Oil and Colour Trades Jour., vol. 109, 1946, pp. 847-49; British Abs., BII, February 1948, p. 86. 
16 Department of Trade and Commerce, Dominion Bureau of Statistics, Mining, Metallurgical and 

Chemical Statistics, Ottawa, Canada, A13-17-8-48, 4 pp.
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Natural yellow iron oxide, 134-234. | : | 
Natural yellow iron oxide, French type, 4%. 
Synthetic yellow iron oxide, 9. 
Golden American yellow ocher, 1%-2%4. 
Metallic red (barrels), 24-234. 
Synthetic iron oxide black, 10%4. 
Mineral black, 1.6—6.75. ; 
Venetian reds, 3.5-4.9. 

Shipments of mineral wool—made from rock, slag, and glass—were 
valued at $79,094,000 in 1947, according to the Bureau of the Census. 
Details, by kind of product, are shown in an accompanying table. 
Estimates by the National Mmeral Wool Association indicate that 
saies of structural insulation totaled $45,819,000 in 1948 as compared | 
with $44,264,000 in 1947. The Industrial Mineral Wool Institute has 
estimated 1948 sales for “industrial power and process equipment and 

- cold storage structures,’”’ and “domestic and commercial equipment, 
cargo, freight and passenger end uses” at about $21,000,000. No 
comparable figure for 1947 is available. 

Some new plants and improved manufacturing techniques are still 
being added to the industry. Plants at Paul’s Spur, Ariz.; Omaha, 

: Nebr.; and Phoenix, Ariz., began operations in 1948. Expansion of 
the rock-wool plant at Mankato, Minn., was also reported. 

The Bureau of Mines, Rolla, Mo., has done some cooperative re- 

Mineral-wool shipments in the United States in 1947, by kinds _ 

[U. S. Bureau of the Census] 

: | Shipments and interplant transfers 

Kind of product Unit of 

: Inarea | short tons Value units 

Structural insulation (for insulating homes and com- 
mercial and industrial buildings): 

Loose wool (shipped as such)-_--_--------.---------|_.----------]------------ 101, 525 | $6, 000, 000 
Granulated wool__._.------------------------------]------------]-+----------- 490,973 | 20, 001, 000 
Building batts, blankets, and rolls: 

Full thick (3 inches or More) _-_----------__----| M. sq. ft. -- 345, 544 136, 758 | 12, 994, 000 
Less than 3 inches thick..._..-....-__.__._____|_---.do-..-- 198, 055 44, 090 5, 269, 000 

Total. ._.------------------------------------|---------+---]------+------ 773, 346 | 44, 264, 000 

Industrial insulation (for insulating installed industrial , 
equipment, such as boilers, hot ducts, etc.): 

Loose wool (shipped as such)....___.-_.--._._--__.___|_-----------_|_----- 26, 768 3, 208, 000 
Granulated wool____---.-------..-.----------------|------------|------------ 3, 167 134, 000 
Felts and felted products.......-__..--.--_______.__| M board ft. 24, 973 6, 480 658, 000 
Industrial batts._..-.-..--..__-_-____---_- eee} doe 4, 723 748 90, 000 
Industrial blankets (with wire mesh or other fac- 
ings) .----_----------------.----.-.-----------.----|-----d0-_--. 11, 865 5, 973 1, 099, 000 

Blocks and boards. .....-__.-_.-_.---..-..--_-_----|----.do-.-.- 46, 853 25, 053 3, 975, 000 
Pipe insulation...._...--.-_..-.-..-.-..-.---.--___|_------------]_-----------]---------.--| 1, 472, 000 
Acoustical pads and boards. _._....-.-.._._______..| M sq. ft_-_ 13, 378 (2) * 2,061, 000 
Insulating cements._...----._---_-__-.-----__.----_|------------|------------ 10, 965 944, 000 

Total_...--..--------------------------- eee -|----------- fee eee --]_e--e-e------] 18, 641, 000 

Equipment insulation (for installation as integral part 
of such domestic and commercial equipment as re- 
frigerators, hot-water heaters, etc.)...--..----_--__-__]__---- |e 107, 847 | 18,170, 000 

Mineral-wool insulation, not specified by use. ....-._.__|__--_-_-.--_|__.-----.-__|_-----------| 3, 019, 000 

Grand total____-_---------------e----enene nee | nee |e voeennennn 279, 094, 000 

1 Figure not available. 
2 For comparison, production in 1939 was valued at $10,469,000, of which $10,265,000 represented 332,792 

short tons of rock-wool and slag-wool insulation. |
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- search to determine methods of control of mineral-wool fiber size. 
The study included determining relationships of fiber size to viscosity, 
fusions of various compositions, and steam impact velocities. Factors 
Influencing fiber length and fiber size distribution remain to be 

: studied.” Experiments have indicated that rock wool made from cop- 
per slag has some advantageous properties.” A review of problems 
in rock-wool manufacture ® and in preheating combustion air have 
been recently released.” A mineral-wool cement-base roofing, having . 
high insulating qualities and ability to withstand tropical weather, has 

_ been developed. This prepared roofing material, reinforced with 12- 
gage wire mesh, is expected to outlast metal roofs when used for 

_ petroleum storage tanks in tropical areas.” | : 

| MONAZITE. 
For the first time in many years, production of an appreciable ton- 

nage of monazite was reported by domestic producers. Rare Earths, 
Inc., is reported to have shipped 40 tons of monazite to Lindsay Light 
& Chemical Co., Chicago, Ill. This material was recovered from placer 
sands and gravels in central Idaho. The company has announced that 
several dredges in this area wil be recovering heavy sands containing 
monazite for separation in its mill at McCall, Idaho, and production is 
expected to increase greatly during the next 2 years.2 _ 

On October 14, 1948, the United States Atomic Energy Commission 
described its current interest in monazite, the principal source of thori- 

- um, as follows: | 
While a strict control of exports and a complete record of domestic movements 

of thorium-bearing materials, including monazite ore, is maintained by the Com- 
mission, pursuant to the Atomic Energy Act of 1946, the usefulness of thorium and 
its principal source in nature, monazite ore, so far as the Commission’s program is 
concerned, is limited for the present time to research. Accordingly, the only 
thorium the Commission purchases is for experimental purposes, chiefly in the : 

, form of thorium salts, and the Commission has no purchase program for monazite 
ore as such. ; 

Thorium has long been recognized as a potential source of fissionable material. 
Consequently, like uranium, it was placed under the control of the Atomic Energy 
Commission by the Atomic Energy Act of 1946. Solving the many complex 
research problems in the way of the large-scale utilization of thorium may take a 
decade or two. The possibility, however, cannot be excluded that the time may 
be shorter. When the research problems are solved, thorium may become of great 
significance in the atomic energy program. Until these problems have been 
solved, however, thorium will not be in large demand for use in nuclear reactors. 

Statistics on imports and consumption of monazite are considered 
confidential and cannot be published for 1948. 

Brazil was the principal source of monazite for domestic consumers. 
Export restrictions were maintained by the Indian Government. 

The University of Idaho is conducting experiments in the chemical 
separation and purification of the rare-earth metals from Idaho 
monazite, using 1on-exchange methods. It is estimated that Idaho 
and Boise Counties contain 200,000,000 cubic yards of gravel con- 
taining 0.2 to 0.3 percent monazite.” 

% Rock Products, vol. 51, No. 12, December 1948, p. 141. 
18 Rock Products, vol. 51, No. 1, January 1948, p. 82. 
19 Azbe, Victor J., Sohation of Problems in Manufacturing Rock Wool: Rock Products, part I, vol. 51, 

No. 11, November 1948, pp. 97-98, 100, 102-104. 
30 Nordberg, Bror, Recover Waste Heat from Cupolas; Rock Products, vol. 51, No. 7, July 1948, pp. 88-94. 
31 Rock Products, vol. 51, No. 8, August 1948, p. 73. 
32 Idaho Sunday Statesman, Boise, Idaho, Apr. 10, 1949. 
% Mining Congress Journal, vol. 34, No. 7, July 1948, p. 70.
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A new cerium-magnesium alloy containing 6 percent Ce has been - 

developed for use in jet engines.* 
An article was published comparing the radioactive mineral policy 

of the Union of South Africa with those of other nations in the Com- 

monwealth.” 

OLIVINE 

Shipments of olivine in 1948 totaled 4,766 short tons valued at 

| $86,230, representing decreases of 56 and 33 percent, respectively, 

- compared with 1947 figures. As in previous years, the bulk of this 

material shipped was consumed in refractories for furnace linings and 

in refractory cements, but some olivine was used in the production of | 

calcium-magnesium phosphate fertilizer. 

Olivine sold or used by producers in the United States, 1944-48 

j 

Neen ERT 
aD 

Year Short tons Value Year Short tons Value 

1944. eee 3.270 | $35,207 || 1947._--.---.------------| 10,888 | $129, 004 
1945_.-_.-.----------------|  Q) (2) 1948_-_-._---------------- 4,766 86, 230 
1946_-.--.....-----2--- =n 7, 649 92, 868 

1 Data not available for publication. 

Reports on olivine as a source of magnesium for fertilizers have 

| recently been released.” | 

Aside from its use for refractory purposes, some utilization has been 

made of olivine as molding material. It is reported in Norway that 

olivine is superior to quartz sand in foundry work and in such practice 

does not induce silicosis.”’ 

PERLITE | 

The production of perlite in 1948 amounted to 13,530 short tons 

compared with 10,810 tons in 1947. Shipments of crude and refined 

perlite in 1948 totaled 9,868 short tons valued at $184,306. Salient 

statistics covering the last 3 years are indicated in the accompanying 

table. 

Production and shipments of perlite in the United States, 1946-48 | 
— 

Pr oduction Shipments (crude and refined) 

crude, ——-—---.e—w ep 

Year (short Average tons) Short tons| Value value! 

ff 

1946________-----.---------.-------~-----~--------------- 4, 206 3, 022 $46, 103 $37. 22 

1947___________-_ +--+ +--+ ---- +--+ -------- ---- 10, 810 9, 265 94, 309 24. 11 

1948________. +--+ - ------- = - + == -- 13, 530 9, 868 184, 306 19. 54 

1 Refined material only. , 

24 Mines Magazine, vol. 38, No. 7, July 1948, p. 27. 
suming and Industrial Magazine, The Search for Radioactive Minerals: Vol. 38, No. 8, August 1948, 

p. 503. 
2% Hardin, L. J., and Macintire, W. H., The Forsterite Olivine Formations of North Carolina as a Source 

of Magnesium for Fertilizers: Jour. Tennessee Acad. Sciences, vol. 23, No. 3, July 1948, p. 180. Granberg, 

W. Fs sulecitle Furnace Combines Olivine and Phosphate: Rock Products, vol. 51, No. 10, October 1948, 

pp. ’ . 
37 Mine & Quarry Engineering, vol. 15, No. 1, January 1949, p. 2.
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Nine companies reported production or sales in 1948: Chemi-Cote 
Perlite Corp., Phoenix, Ariz.; Western Perlite Corp., Phoenix, Ariz.; 

| The Perlite Corp., Tempe, Ariz.; National Perlite Corp., Campbell, 
Calif.; AleXite Engineering, Colorado Springs, Colo.; Dant & 
Russell, Inc., Portland, Oreg. (quarry at Frieda, Oreg.); Perlite Mfg. 
Co., Carnegie, Pa. (processing plant); Christensen Construction Co., 
Salt Lake City, Utah (quarry at Delta, Utah); and Wilson Research, 
Engineering & Exploration Co., Veyo, Utah (quarry at Enterprise, 
Utah). In addition, the following companies reported experimental 
or developmental output: Standard Perlite Corp., 202 North Euclid 
Ave., Pasadena 1, Calif.; United States Perlite Co., 609 S. Grand 
Ave., Los Angeles 14, Calif.; F. E. Schundler Co., Joliet, Ill.; and 
Structolite Corp., 1825 San Pablo Ave., Berkeley, Calif. The Sno- 
Lite Products Co., Reno, Nev., successor to High Grade Products Co., 
has built a new plant and plans to produce in 1949. 
Among the uses for expanded perlite are acoustical plaster, concrete 

ageregates, loose fill insulation, prefabricated industrial buildings, 
roofdecks, pipe covering, and plaster aggregate. In 1948, as in 1947, 
the principal use for perlite was for aggregates in plaster and concrete. 

RADIO-GRADE QUARTZ 

The most significant developments in the quartz-crystal industry 
during 1948 were the favorable progress in the synthesis of quartz 
crystals and other piezoelectric crystals and the improvement in 
utilization of the available natural crystals, which is reflected in the 
increased number of units produced per pound of crystal consumed. 

Although the bulk of the quartz crystal imported during 1948 came 
from Brazil, small quantities were imported from Madagascar, India, 
and China. Recorded imports from United Kingdom and France 
probably originated in India and Madagascar. 

The excess of imports over consumption is attributable to material 
rejected after inspection by consumers, stocks, and purchases for the 
National Strategic Stock Pile. | | : 

As a national defense measure, the Signal Corps Engineering 
Laboratories, Fort Monmouth, N. J., has launched a program to 
promote public interest in locating additional domestic (continental) 
sources for piezoelectric-grade quartz and other piezoelectric minerals. 
This program is intended to be coordinated with those of other 

Imports of uncut quartz crystal, consumption of radio-grade quartz, and produc- 
tion of piezoelectric units in the United States, 194448 

Imports of uncut quartz ° ‘ von eat ts reaming 
OT quartz, units 2 

Pounds Value (pounds) (number) 

1944. eee eeeeenee-| 2,300, ; $11, 178,643 | 31,858,000 | 3 29, 939, 000 
1945_..---._-..--------------2nss-2s-----n----| 1,329,798 | 6, 190,621 | 1,040,000 | 18, 918, 000 
1946...--.--.--.--.-------.2------2-------------| 370,556 | 2, 376, 598 172, 400 1, 744, 100 
1947__---_--------_----------------------------- 473, 788 1, 815, 468 4 68, 100 41, 052, 400 
1948____..._-..----------.----------------------| 1, 286,520 | 4 206, 977 61, 600 1, 225, 400 

1 Includes optical-grade quartz used in production of optical instruments. 
2 Includes oscillators, resonators, and other piezoelectric units. 
3 War Production Board. 
4 Revised figure.
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Government organizations concerned, such as the Geological Survey 
and the Bureau of Mines. The Signal Corps is also involved in ex- 
tensive sponsorship of synthesis of piezoelectric materials. Many 
colleges, companies, Government agencies, and other organizations | 
are contributing to the synthesis program. In addition to the practical 

aspects, from the academic viewpoint these projects also are contribut- 

ing to knowledge regarding crystal growth. This knowledge is poten- 
| tially valuable in the study of ore deposits. The Frequency Control 

Branch, Squier Signal Laboratory, is the organization of Signal Corps 
Engineering Laboratories responsible for development of new and 
improved quartz or other piezoelectric frequency-control units. 
Geologists participate actively in the direction of planning and 
functioning of this branch.” | | 

The need for piezoelectric crystalline quartz was outlined in an 
article? The Bureau of Mines issued a report on a quartz crystal 
prospect in west-central Idaho.” Recent developments in the com- 
mercial synthesis of piezoelectric crystals were summarized in an 
article.*! ee | 

A promising deposit of high-grade quartz crystal in the Hatlefjell 
Valley, Norway, was investigated.” | 

STRONTIUM MINERALS 

7 No domestic production of strontium minerals was reported during 

| 1948; however, imports for consumption were at a record rate for a 

, peacetime year. | | 
The discovery of an exceedingly high-grade deposit of celestite in 

| the Mianwali district, Punjab, India, was reported. <A reserve of - 

500,000 tons is reported proved with an average SrSQ, content of 97 
percent.** An estimated 1,000,000 long tons of celestite is said to be 
found in the Trichinopoly district of South India.%* The Royal 
Institute of Science, Bombay, has studied the optimum conditions for | 
the manufacture of strontium carbonate. The economics of the 

: process have been investigated and the possibilities of utilizing local 

Celestite imported for consumption in the United States, 1946-48, by countries, 
| | in short tons | 

[U. S. Department of Commerce] | 

a 
1946 1947 1948 

or or or tons Value tons Value tons. | Value 

Mexico_...__-------------------e----------| 1,977 | $24,165] 8, 987 | $57,317 | 1,114] $14, 968 
Spain___.____-----------------------------|----------|---------- 5, 836 | 110, 884 14, 614 440, 318. 

United Kingdom ..-----.--------------.-.| 2,530 | 42,083 | 4,344 | 74,383 | 6,043. | 108, 428 

Total.---w---------ne---------------] 4,507 | 66,198 | 14,117 | 242,584] 21,771 | 558, 700 
ee 

28 Waesche, Hugh H., Importance and Application of Piezoelectric Minerals: Am. Inst. Min. and Met. 
Eng. Min. Trans., Min. Eng., vol. 1, No. 1, January 1949, pp. 12-16. 
29 Waesche, Hugh H., Piezoelectric Crystalline Quartz Still Needed: Min. and Met., vol. 29, No. 493, Janu- 

ary » DD. — ° 

30 Herdlick, J. A., BeVan Quartz Crystal Prospect, Lemhi County, Idaho: Bureau of Mines Rept. of 
Investigations 4209, 1948, 6 pp. 

81 pramer, Leonard, Synthetic Piezo Crystals Move Into Industry: Chem. Ind., vol. 63, No. 1, July 1948 

pp. 40-42. 
32 Chemical and Engineering News, vol. 26, No. 28, July 12, 1948, p. 2088. 
33 Mining World, vol. 10, No. 10, September 1948, p. 52. 
34 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 1, January 1948, p. 36.
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raw materials and the recovery of byproducts have been considered, 
and a pilot plant is reported under construction.® 

Two articles were published on the conversion of celestite to stron- | 
_ tium carbonate. The process involves fusing with sodium chloride, 

additions of sodium carbonate, and cooling and leaching to remove 
soluble salts, leaving a residue of pure strontium carbonate. | 

Trade-journal quotations of prices for celestite, in carlots, 92 percent 
| SrSO,, finely powdered, advanced in 1948 to $54; crude, 90-percent 

grade, f. o. b. cars Calif., remained at $19. Strontianite, pertonlump, | 
in carlots, minimum 84-86 percent SrCO;, remained at $55, nominal. —Ss. 

TOPAZ - 

Shipments of topaz in 1948 by the Carolina Mining & Exploration 
Corp., Naples, N. C., were much lower than in the previous year 

_ . (2,294 short tons). The material was sold as crude in lump or crushed 
form for use in refractories and as flux for thinning slag in open- 
hearth furnaces. | | | 

VERMICULITE | | 

The construction industry in 1948 continued to place large demands 
on vermiculite producers. Sales reached 138,635 short tons valued at: 
$1,387,233, representing a 6-percent increase over the previous high 
of 131,385 tons established in 1947. 

Production in 1948 was reported by the following companies: 
Zonolite Co., 135 South LaSalle St., Chicago, Ill. (mines at Libby, 
Mont., and Travelers Rest, S. C.); Vercalite Industries, Inc., Franklin, 
N.C. (mine at Franklin, N. C.); Bee Tree Vermiculite Mines, Inc., 
Asheville, N.C. (mine at Tigerville, S..C.); Mikolite Mining & Develop- 
‘ment Co., office and mines at Encampment, Wyo.; Lewis Smith and | 
H. B. Line, office and mine at Glenrock, Wyo. Building Materials, 
Inc., Canon City, Colo., acquired the Custer County, Colo., mine from 
the Consolidated Feldspar Corp., Trenton, N. J., in December 1948. | 
This company manufactures ‘‘Insuplast,’”’ a plastic mineral cork 
made from vermiculite and other mineral ingredients. As in previous 
years, the bulk of vermiculite production came from the Zonolite Co. 
mine at Libby, Mont. | 

In addition to the record domestic output of vermiculite in 1948, 
, considerable quantities of this material were imported from Transvaal, 

Union of South Africa. Large deposits of vermiculite have been dis- 
covered at Ponte Nova, State of Minas Gerais, Brazil, and numerous 
other deposits are known to exist. The Brazilian firm of Cepema, 
Importadora e Exportadora, Ltda., Rio de Janeiro, is reported to be 
the largest miner and exporter of vermiculite in Brazil.” Deposits of 
vermiculite have been reported in the Tumkur and Hassam districts 
of Mysore, South India, and in Kenya Colony, British East Africa. 
These two sources are potential suppliers of vermiculite to the industry 
of this country. Minor production of this material has been recorded 
from Western Australia, mainly from Young River, west of Esperance.* 

35 Bureau of Mines, Mineral Trade Notes: Vol. 26, No. 6, June 1948, p. 53. 
8% Booth, H. S., and Pollard, E. F., Conversion of Celestite to Strontium Carbonate: Ind. Eng. Chem., 

vol. 40, No. 10, October 1948, pp. 1986-88. 
Busey, H. M., and Pollard, E. F., Conversion of Strontium Sulphate to Carbonate in Molten State: 

Ind. Eng. Chem., vol. 40, No. 10, October 1948, pp. 1988-90. 
37 Oil, Paint and Drug Reporter, vol. 153, No. 24, June 14, 1948, p. 2. 
% Queensland Government Mining Journal, vol. 49, No. 561. July 1948, p. 222.



1368 MINERALS YEARBOOK, 1948. 

7 ~ On the domestic scene, a recent report states that North Carolina 
| has untapped vermiculite resources in at least six counties * and that. 

vermiculite has been found associated with feldspar in a granite — 
pegmatite dike in Kiowa County, Okla. Further exploration is in 

| prospect.” | 
Among the uses for vermiculite are: Insulation, fireproofing, sound- 

proofing, aggregate for lightweight plaster and concrete, pipe covering, 
boiler insulation, oilless bearings in large tanks, soil amendment, 
insulating firebrick, and insulation for subfloors. The use of vermicu- 
lite in the building industry has been discussed in recent literature.*! 
Expanded vermiculite thermal insulating cement was advanced to a | 
standard specification in 1948 by the American Society for Testing 
Materials.“ , 

A new type of insulating brick for use up to temperatures of 2,100° 
oo F. has been reported. This brick is made from vermiculite bonded 

with clay, bentonite, or colloidal magnesium silicate and fired to a 
high temperature.* A British patent covering the manufacture of 
thermal insulation compound in which expanded vermiculite, asbestos, 
processed fuller’s earth, and a small amount of ball clay are used has 
been released.** Pulverized vermiculite for foundry use has also been 
reviewed.* | 

The tonnage and value of screened and cleaned vermiculite shipped 
in recent years are shown in the accompanying table. Domestic 
screened and cleaned vermiculite in 1948 averaged $10 per short ton 
f.o. b. mines and South African crude vermiculite $28 to $30 per ton 
f.o. b. Atlantic seaports. Assuming an average price of $75 per ton 

_ for exfoliated material and a 5-percent loss of weight in exfoliating, 
the total value of exfoliated vermiculite sold in 1948 would be approxi- 
mately $9,878,000. | 

Screened and cleaned vermiculite sold or used by producers in the United States, | 
1941-48 

Year Short Value Year Short Value, 

1941_____- | 28, 438 $125, 444 || 1945__-._---_.--_-.-.___.----| 64, 808 $648, 077 
1942_.._____________--------| 57, 848 319, 931 || 1946._.---.....----__-_------} 86, 390 867, 973 — 
1943.-.......-..--..--.--| 46,645 | 471, 595 || 1947._.--.----__-- 77] 131,385 | 1, 338, 572 
1944... ee] 54, 116 541, 744 |} 1948___--_.---_.-__---------_| 188, 635 1, 387, 233 

WOLLASTONITE 

Production and sales of a small tonnage of wollastonite were reported 
from the Bristol Mountain open-pit operation of Northern Minerals, 
Inc., near Willsboro, N. Y. This material was used in various 
ceramics, pigments, fillers, and chemicals. 

39 Mining Congress Journal, vol. 34, No. 2, February 1948, p. 131. 
40 Engineering and Mining Journal, vol. 149, No. 6, June 1948, p. 133. 
41 Hanks, E. E., Vermiculite Reduces Construction Costs; Manufacturers Rec., vol. 117, No. 6, June 1948, 

PP. Steatee Mevon M., Vermiculite, Strangest of Minerals: Reader’s Digest, May 1948, pp. 117-119. 
42 American Society for Testing Materials, Standard Specification for Expanded or Exfoliated Vermiculite 

Thermal] Insulating Cement: 1948 Supplement to Book of Standards, part II, A. 8S. T. M. Designation C 

Ot Remactories Journal, No. 6, June 1948, p. 238. 
44 British Abstracts, BI, II, III, May 1948, p. 202. 

ber nc any Pulverized Vermiculite Has Foundry Applications: Refractories Jour., No. 11, Novem-
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GENERAL SUMMARY 

RODUCTION of coal in Alaska reached an all-time high level in | 
1948, but an unexpected decline in output of gold—the leader as 
the mineral produced in greatest value—resulted_ in a decrease 

in the total value of all minerals produced in the Territory from 
$18,458,000 in 1947 to $13,201,000 m 1948. Thus an upward trend in 
progress since 1944, when the value of mineral output was at the war- 
time low point of $6,903,000, was reversed. : 

Mineral production of Alaska, 1946—48 

1946 1947 1948 

. Quantity; Value Quantity) Value Quantity; Value 

Antimony ore___.......-short tons_-|_..._._..]---_--_____- 40 $16, 056 68 $29, 336 
Coal, bituminous_........-.--do_-.-| 366,809 | $2,354,952 | 361,220 | 2,554,797 | 410,000 (1) 
Copper........-...-----..-..-d0___- 2 648 12 5, 040 16 6, 944 
Gold___....-..-...--.-troy ounces..| 226,781 | 7,937,335 | 279,988] 9,799,580 | 248,395 | 8 693,825 
Lead........._.......-.-short tons_-. 115 25, 070 264 76, 032 329 117, 782 
Mercury..__..__flasks (76 pounds) _- 699 68, 670 127 10, 635 100 7, 649 
Platinum metals (crude) . 

troy ounces_.| 22, 882 () 13, 512 (1) (1) (1) 
Silver_........-.-..-----.----do_...| 41,798 33,769 | 66, 150 59,866 | 67, 341 60, 947 
Stone..............-.---short tons_. (1) ) () ) 40, 730 54, 637 
Tin......_-..----------------0___-]----22----]----.2 eee 1 2, 200 6 (1) 
Tungsten (60-percent concentrates)? 

short tons. - 19 ) 13 () ----------|-- eee. 
Zine..__....--_---------------@0__._|----------|-----22 2 25 | MF 6,050 22 5, 852 
Miscellaneous $___.__-.-..------_---|----------} 2,005, 241 |_-..-._-..| 5,927,319 |_......-..] 4,224, 112 

Total __.._.-.-.-....----------|----------| 12, 426,000 |_-......._] 18, 458,000 |.......--_] 18, 201, 000 
. 

: Bureau of Mines not at liberty to publish separately; value included with ‘‘Miscellaneous.”’ 
ipme 5 

3 Comprises value of sand and gravel, clay (1948), pumice (1948), and items indicated by “(1).” 

1369 
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The steady rise and subsequent decline in over-all value is almost 
entirely a reflection of the partial recovery of the gold-mining industry 
since recision of War Production Board Limitation Order L-208 in 

| 1945 followed by the unexpected slump in 1948. Gold mining, which 
maintains its position as the backbone of the mmmg industry in 

| | Alaska, has been seriously hampered in postwar development by 
adverse economic conditions, the principal factors bemg steadily | 
rising costs, poor supply of labor available in areas with highly com- 
petitive wage scales, and the United States Treasury price for gold 
that has remained unchanged since 1934. A few operators took 
advantage of the limited market for “natural” gold and sold at least 

| a portion of their output at prices that were several dollars in excess 
of the official buying price of $35 per fine ounce. _ 

Lode metal mming in the Territory remained virtually at a stand- 
still; and, with the exception of coal, limestone, and sand and gravel, 
nonmetalliferous activity was negligible. | | 

_ : 3 : — a 
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FIGURE 1.—Trends in value of total mineral production (1880-1948) and gold production (1910-48) in Alaska. 
From 1911 to 1931 copper production accounted for most of the value of minerals other than gold.
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| GOLD, SILVER, COPPER, LEAD, AND ZINC 

The accompanying tables show the mine production of gold, silver, 
copper, lead, and zinc in Alaska, 1944-48, and 1880-1948, in terms / 
of recovered metals; the gold production at placer mines, by classes 
of mines and methods of recovery; mine production of gold, silver, 
copper, lead, and zinc, by regions; ore and old tailings sold or treated 
and various metallurgical compilations based on output in 1948. 

A small proportion of the production shown in the tables following 
was mined before 1948 but not shipped or sold until that year. 

All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer oper- 
ations are ‘“‘bank measure”’; that is, the material is measured in the 
ground before treatment. 

The value of gold, silver, copper, lead, and zinc production herein 
reported has been calculated at the following prices. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 
eee 

. Gold! Silver 2 5 Lead 3 Zine 3 
Year (per fine | (per fine (per (per (per 

ounce) ounce) | pound) | pound) | pound) 

1944.2 ene e eee ee---| $35.00 | $0,714) $0,185 | $0,080 | $0. 114 
1945.22 eee eee 35.00 . 711+ . 135 . 086 115 
1946_- 22002] asloo | 08 1162] 109 1122 
1947. 00222] asioo | 908 210 144 1121 
1948.2 222 LTT] asioo | = loot] = lai7 | lize : 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+-($20.671835) per fine ounce. 

4 Treasury buying price for newly mined silver. 1944 to June 30, 1946; $0.71111111; July 1, 1946, to Dec. 
31, 1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 

Gold.—The recorded production of gold in Alaska in 1948 was 11 
percent below the output in 1947, despite the fact that a greater 
number of bucket-lined dredges (which since the war produced the 
greater proportion of gold recovered from all types of mining, lode as 
well as placer) were in operation. Few new companies have entered 
the field of gold mining and a number of properties established before 
the war—which showed increasing activity during the past few years— 
either did not operate or curtailed operations during 1948. In an , 
attempt to raise the economic cut-off point, some operators withheld 
sale of their gold in the hope of benefiting from an official price rise 
that did not materialize. Clarification of regulations governing sale 
of gold with regard to transactions in unprocessed or “natural” gold 
came late in 1948; and, although the over-all volume was relatively 
small, a number of placer operators legally made sales of natural gold 
through well-defined channels to buyers in the United States who 
wished to obtain gold on speculation at a price ranging from $37.50 
to $43.00 per fine ounce of contained gold. Thirteen producers 
specifically reported that natural gold produced in 1948 had been 
sold for a price in excess of $35 per fine ounce. Included with the 
recorded production for 1948 are 6,095 fine ounces of gold and 971 
fine ounces of silver contained in natural gold sold on the open market.



1372 MINERALS YEARBOOK, 1948 

In addition, 2,501 ounces of natural gold bullion was reported sold by 
seven producers on the open market for prices ranging from $28 to 
$35 per ounce of bullion; information on fineness was insufficient for 
calculating the recoverable gold and silver content for inclusion with 
the 1948 statistical record. Available information indicated that an 
unknown quantity of natural gold was sold by 17 producers who did 
not report specifically, and an undetermined quantity of gold from 
six properties was reported produced but not sold. Assuming that 
the quantity of unreported natural gold bullion sold equaled the 
known quantity, the total involved would approximate 18,000 ounces, 

| the probability being that the actual figure is somewhat less. 

Mine production of gold, silver, copper, lead, and zinc in Alaska, 1944-48, and 
| total, 1880-1948, in terms of recovered metals . 

a 
. Mines producing ! Ore, old Gold (ode and placer) | Silver (lode and placer) 

Year ——_—__—_—_——} tailings, _--—-———-_|_____-—_—_- 

Lode Placer Cas) one Value one Value 

1944.0. 9 198 | 381,574 | 49, 296 | $1, 725, 360 13, 362 $9, 502 
1945._....-------- 18 143 6, 512 68,117 | 2,384,095 9, 983 7,099 
1946._..-.-------- 16 256 10, 798 226,781 | 7, 987,335 41, 793 33, 769 
1947__..._-------- 19 260 13, 891 279,988 | 9,799, 580 66, 150 59, 866 
1948_..-....------ 24 274 6,014 248,395 | 8, 693, 825 67, 341 60, 947 

1880-1948__...-..- a eee @) 26, 611, 811 |644, 427, 987 | 19,923,789 | 14, 202, 404 

| Copper Lead Zine 

Year [er Ok ™—nOnoooTT | Total value 

Pounds Value Pounds Value Pounds Value 

1944. eae 4,000 $540 | 88,000 | $7,040 |.-.---------|------------| $1, 742, 442 | 
1945..-----.------ 10, 000 1, 350 22, 0CO 1, 892 |_..--.---._-|------------| 2,394, 436 
1946..------------ 4,000 648 230, 006 25,070 |.-----------|------------ 7, 996, 822 
1947_.---_-------- 24, 000 5, 040 528, 000 76, 032 50, 000 $6, 050 9, 946, 568 
1948_.-.-_-.------ 32, 000 6, 944 658, 000 117, 782 44, 000 5, 852 8, 885, 350 

1880-1948._....-.-| 3 685, 894 |226, 575,848 | 325,519 | 2,968, 447 347 11, 902 | 888, 186, 588 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 
to property. 

2 Figure not available. 
3 Short tons. 

Monthly production of gold in 1948, as shown in an accompanying 
table, is indicative of striking seasonal limitations to mining activity 
in the Territory. The data are based on mint and smelter receipts, 
and actual production is probably considerably less than shown for 
the first 4 months and the last 2 months of the year but correspond- 
ingly higher for the period May through October. 

The 15 leading gold-producing mines (all placer) in Alaska in 1948, 
listed in the accompanying table, yielded 72 percent of the total 
recorded gold output of the Territory; the leading 5 mines produced 
58 percent. The Fairbanks district in the Yukon River Basin region 
ranked first in gold production in the Territory by a wide margin, 
owing to the bucket-line dredging operations of the United States 
Smelting, Refinng & Mining Co. 

Active lode-gold mining was limited to a few relatively small-scale 
operations. The greatest proportion of gold recovered from lode
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sources was from mill clean-ups at mines that were inoperative dur- 
ing 1948. 

Fifteen leading gold-producing mines in Alaska in 1948, in order of output! 

g : 
Ee 

g Mine District Region g & Operator Source of 

G 4 . . 

1 | United States Smelt- | Fairbanks___..}| Yukon River Basin|: 1 | United States Smelt- Dredge. 
ing, Refining & Min- ing, Refining & 
ing Co. Mining Co. 

2; New York Alaska | Tuluksak- | Kuskokwim-._...___| 2 | New York Alaska}] Dredge 
Gold Dredging Corp. Aniak. Gold Dredging and plac- 

orp. er. 
3 | United States Smelt- | Nome____._...| Seward Peninsula_| (2) | United States Smelt- | Dredge. 

ing, Refining & Min- ing, Refining & 
ing Co. Mining Co. 

4 | Cripple Association-_..| Innoko_.......| Yukon River Ba- | 3 Cripple. Creek Min- | Placer. 
| sin. ing Co. 

5 | Brinker-Johnson Co.._} Fairbanks_____|.....do._..-.--..-.| @) | Brinker-Johnson Co.| Dredge. 
6 | Arctic Circle Explora- | Fairhaven.__..| Seward Peninsula_}| 4] Arctic Cirele Ex- Do. ° 

tion Co. Ploration Co. 
7 Alder Creek Mining | Fairbanks.....| Yukon River Ba-| 9 Alder Creek Mining | Placer. 

0. - gin. Oo. 
8 | Collinsville_.....-.___- Yentna-Cache Cook Inlet-Susit- | 18 | Collinsville Mine-_ __ Do. 

reek. na. 
9 | Casa de Paga Gold Co.| Fairhaven_-...} Seward Peninsula_| (2) Casa de Paga Gold | Dredge. 

O. 
10 | Mohawk Association. _| Iditarod....._..| Yukon River Ba- | 8 | North American Do. 

sin. Dredging Co. 
11 | C. J. Berry Dredging | Circle...-._-._|_....do_--.._.._....] 11 | C. J. Berry Dredg- Do. 

Co. ing Co. 
12 | Alluvial Golds, Inc....|...-.do__...._..|_....do__.._.___.__] 6 | Alluvial Golds, Inc.. Do. 
13 | Gold Placers, Inc.-_.._|-----do_-......|.-..-do_._._--......| 7 | Gold Placers, Inc__. Do. 
14 | Lammers Exploration | Kiana____.....| Northwestern Al- | 13 | Lammers Explora- Do. 

Co. aska. tion Co. 
15 | Olive Creek Mines-_-__.] Tolovana_-___- Yukon River Ba- | (?) | Olive Creek Mines ._| Placer. 

sin. 
pe 

1 Based on known output, including natural gold sales. 
2 Did not produce in 1947. 

Gold produced at placer mines in Alaska, 1944-48, by classes of mines and by 
methods of recovery 

| | | | 
Gold recovered 

. : Material ~———---—__—_________—-—-"— Mines | Washing 
Class and method produc- | plants Voatee ; Average 

ing (dredges) yards) one Value value per 

yard 

Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
1944... eee 9 10 2, 074, 385 26, 280 $919, 800 $0. 443 
1945 1. eee 11 14] 3,112,000 34,404 | 1,204,140 . 387 
1946 1.22 eee 20 26 | 9,810,000 | 149,382 | 5, 228,370 . 533 
19471. oe 22 28 | 8,395,000 | 188,800 | 6, 608, 000 . 787 
1948__.------------ eee 22 30 | 11,165,000 | 169,299 | 5,925, 465 . 531 

Dragline dredges: 
1944... eee | (2) (2) (2) (2) (2) 
1945 1 eee 1 1 9, 200 1, 045 36, 575 3. 976 
1946 1. ee 1 1 65, 000 2, 713 94, 955 1. 461 
1947 1. 2 2 148, 000 3, 715 130, 025 . 879 
1948__.----------- eee |--------|--- fee} 

Nonfloating washing plants:3 
1944.0. owes eeee-------| @) @) (2) (2) ) 
1945 Lee 24 24 518, 500 8, 349 292, 215 . 564 
1946 1.2 2-2 eee 66 66 | 2,091,000 | 37,519 | 1,313,165 . 628 
1947 tLe 75 75 | 2,905, 000 45,990 | 1,609, 650 . 554 
1948_...--.------------- +++. 107 107 | 4,305, 000 57,938 | 2,027, 830 .471 

See footnotes at end of table. 

§
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Gold produced at placer mines in Alaska, 1944-48, by classes of mines and by 
methods of recovery—Continued 

. . Gold recovered. 

Mines | Washing Material 
Class and method produc- ( plants ' (cubic Fi Average 

Ing reages Ine vaiue per 
| yards) ounces Value cubic 

yard 

Gravel hydraulically handled: 
os Hydraulic: 

]944....-------------eeeee---] Qs | ene eee (2) () (2) (2) 
1945__..--------------- eee 80 |-.--------| 858,000} 12,903 | $451,605 $0. 526 
'1946__..._--------------- eee 116 |_...------| 2,123,000 | 30,390 | 1,063, 650 . 501 
1947120 ee 114 |_.--------| 2,371,000 | 36,769 | 1,286,915 . 543 
1948... eee 82 |__-_-.----| 1,220,000] 14,493 507, 255 . 416 

Small-scale hand methods: . 
Wet: 

1944... -----------------------]| @) @) @) (2) @) 
1945......----------------- eee 96 |_----.---- 12, 800 645 92, B75 1, 764 

. 1946....__----------------------- Bl |_-.------- 18, 800 |. 688 24, 080 1, 281 
1947_....-------------- eee 44 |__- 46, 600 1,121 39, 235 842 
1948__._..----------------------- ee 53, 300 984 34, 440 . 646 

Underground placers: 
Drift: . 

1944____....--------------------- (?) (2) (2) (?) (2) (2) 
1945....----------- eee 1 |__-- 22. 1, 500 362 12, 670 8. 447 
1946_...--------------------- eee Q |____------ 200 16 ” 560 2. 800 
1947_.....------------------ ee 3 |_____-_--- 400 48 1, 680 4, 200 
1948___._---.------------- eee Add. 700 88 3,080 4, 400 | 

| Other placers: 4 . 
1944... eee 189 }__-------- (5) 7, 331 256, 585 (8) 
1945-48........_._------.-----.--|--2-------|---------- |---| |e |e 

Grand total placers: 
1944. 198 |__..------ (8) 33,611 | 1,176,385 (8) 
1945__.------ eee 6143 |_______.__| 4,512,000 | 57,708 | 2,019, 780 . 448 
1946__.----------- eee 6256 |__.__-----] 14,108,000 | 220,708 | 7,724,780 . 548 
1947... ee 6960 |__--------| 13, 866,000 | 276,443 | 9,675, 505 . 698 
1948.__-.-------------- eee 6974 |__________| 16,744,000 | 242,802 | 8, 498,070 . 508 

1 Data for 1945-47 revised owing to reclassification of several mines based on additional information re- 
ceived; totals of all placers remain unchanged. . . 

2 Data not available separately according to method; included with ‘‘Other placers.”’ 
3 Includes all placer operations using power excavator and washing plant, both on dry land; when washing 

plant is movable, outfit is termed “‘dry-land dredge.” 
4 Includes all placer operations (dragline dredges, nonfloating washing plants, hydraulic, small-scale 

hand, and drift) for which separate figures are not available. 
5 Figure not available. 
6 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 

property. 

| Silver.—Of the silver produced in Alaska in 1948, 55 percent was a 
byproduct of gold mining (66 percent in 1947), and 38 percent came 
from lead ore (including a small quantity from zinc-lead and copper 
ores); 7 percent was credited from silver ore mined at some time 
before 1948, but not shipped until that year. The most important 
producer of silver in Alaska in 1948 was the J. H. Scott Co., which 
recovered silver as a byproduct from lead ore produced from the 
Riverside mine in the Hyder district, Southeastern Alaska region. 
The United States Smelting, Refining & Mining Co. (Fairbanks 
department), which dropped from first place in 1947 to second in 1948, 
recovered silver as a byproduct of bucket-line gold-dredging opera- 
tions in the Fairbanks district. 

Copper, Lead, and Zinc.—Production of the base metals (copper, 
lead, and zinc) was limited almost entirely to output from two mines
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in the Southeastern Alaska region. Of the total copper output, 28,000 pounds were recovered as a byproduct from lead concentrate shipped from the Riverside mine near Hyder, operated by J. H. Scott Co. Also credited to the Riverside mine were 634,000 pounds of the total lead produced and 21,000 pounds of zinc. The balance of the | total zine production was recovered from zinc-lead concentrate | produced from ore mined from the Mahoney mine, on George Inlet, Ketchikan district, in 1947; the concentrate was shipped in 1948 to a smelter in Canada. | 

Mine production of gold, silver, copper, lead, and zinc in Alaska in 1948, by | . months, in terms of recoverable metals 1 

Gold Silver Copper Lead Zine Month (fine (fine (short (short (short 
ounces) | ounces) tons) tons) tons) aH 

January _..--.----2.-2-2 2 ene 1, 866 1, 290 (?) 9 (?) February..._..-......-...-...-.._-.__-............ 688 112 |--2-- 2 ee ff March. _____.--2--2-22- 2-2. ------_- 317 41 jie} |o April.._-.2--22-2- ene -e------ 1,174 206 }------- 2} May..--.-------.-.....2.-------------- 5, 372 985 j------..--}-.------ |e June... 2222 eee 9, 083 1, 439 f_. eft July... 2222-22 nee eee eet BF AAS 12, 426 4 3 86 312 August......22------2 2222 ---_- 39, 212 8, 900 2 25 1 September. ___-_2 2. 2......-____....-.- 51, 389 11, 916 2 42 . 2 October. _-.-.-.-------- 22-222 e-eee eee --2-----| BB, 586 11, 987 4 78 3 November... _---..-..--..-...-..-..-.....-...._..... 38, 063 11, 420 3 . 64 2 December_-_--.......--..---..-._--..--.--..._... 28, 200 6, 619 1 25 2 
Total: 1948____- eee | 248, 395 67, 341 16 329 22 . 1947__.---- 2. 2-------------------------| 279,988 | 66, 150 12 264 25 

TT 
1 Based on mint and smelter receipts. 
2 Less than one-half ton. 
3 Includes 11 tons of lead and 11 tons of zinc recovered from concentrates produced in 1947. 

| Mine production of gold, Silver, copper, lead, and zinc in Alaska in 1948, by regions, in terms of recovered metals ! | 

| | | Mines . . | ‘| producing ! Gold Silver 

Region 
Total value 

Lode | Placer | Total Lode and 
Lode | Placer} (fine (fine (fine — Ffin 

ounces)| ounces) | ounces) ounces) 

—_ | 

Cook Inlet—Susitna.___.__...____. 3 25 479 5, 101 5, 580 822 $196, 044 Copper River__._................__ 2 10 29 504 533 56 18, 706 Kenai Peninsula...............____ 2 3 143 61 204 54 7, 189 Kuskokwim___....._..._......____ 1 9 181 11,827 | 12,008 1, 050 421, 230 Seward Peninsula and Northwest- 
ern Alaska 2__________-- 1 60 112 | 36,408 36,520 4,212 | 1,282,012 Southeastern Alaska.....__._._____ 10 2| 4,372 35 4,407 | 26,570 3 308, 870 Yukon River Basin__._.._.________ 5 165 277 | 188,866 | 189,143 34, 577 6, 651, 299 

Total Alaska: 1948_.___._____ 24 274 | 5,593 | 242,802 | 248,395 | 67,341 | 38, 885, 350 . 1947... Le 19 260 | 3,545 | 276, 443 279, 988 66, 150 | 49, 946, 568 
ren 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to property. 

2 Combined to avoid disclosure of individual out ut. 
3 tee value of 32,000 pounds of copper ($6,944), 658,000 pounds of lead ($117,782), and 44,000 pounds of Zinc ($0, . 

. see value of 24,000 pounds of copper ($5,040), 528,000 pounds of lead ($76,032), and 50,000 pounds of zinc * °
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MINING INDUSTRY 

Bucket-line dredges (30 in 1948 compared with 28 in 1947 ) washed 

67 percent of the total gravel mined in Alaska in 1948 and recovered 

70 percent of the total placer gold and 68 percent of the total Alaska 

gold (lode and placer). No dragline dredges (which include all opera- 

tions using a floating washing plant and a power excavator) were 

reported in operation during 1948; two (revised) were operated in 

| 1947. Placer operations using combinations of bulldozer and hy- 

draulic methods—in many case3 supplemented with dragline equip- 

ment—are becoming more numerous in the Territory because of the 

distinct advantages of relatively low initial cost of equipment in pro- 

portion to the small labor crews necessary and the large volume of 

material that can be handled. In general, the mining method is to | 

bulldoze the goldbearing material to bedrock _sluice-boxes and use 

hydraulic giants to wash the gravel through. Dragline equipment— 

when used—is generally utilized for removing overburden or disposing 

of tailings, and in some cases for transporting gravel to elevated sluice 

boxes or washing plants. Combination methods of this type, in 

which the gravel is moved mechanically to the washing plant (classi- 

fied as nonfloating washing plants), washed 26 percent of the total 

gravel mined and recovered 24 percent of the placer gold, an increase 

over comparable totals in 1947. Operations in which gold was re- 

covered primarily by hydraulic methods showed a decrease in the 

number of mines (partly because of reclassification from hydraulic to 

nonfloating washing plant), gravel washed, and gold produced. Gold 

output from a larger number of small-scale hand operations was less 

than in 1947, whereas a minor quantity of gold recovered from four 

drift mines was nevertheless an increase over 1947. The total 

yardage of gravel washed at gold placer mines increased 21 percent, 

whereas production declined 12 percent. The average recoverable 

gold content of gravels decreased 27 percent. 

The tonnage of material from lode mines (gold, silver, copper, lead, 

and zinc) in Alaska treated in 1948 decreased 57 percent. The output 

of lode gold increased 58 percent, largely because of mill clean-ups 

at inactive mines, but the gold from this source comprised only 2 

percent of the Territory total. 

ORE CLASSIFICATION 

Of the 6,014 tons of ore (including 166 tons of old tailings) sold or 

treated in 1948, 29 percent was gold ore, 67 lead ore, and the remainder 

zinc-lead ore (including a negligible quantity of copper ore). Details 

of ore classification are given in the Gold and Silver chapter of this 

volume.
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Ore and old tailings sold or treated in Alaska in 1948, with content in terms of 
recovered metals 

Material sold or 
treated 

————_—| Gold Silver . Copper | Lead Zinc 
Source Ore tates ouness) omnes) (pounds) | (pounds) | (pounds) 

(short (short 
tons) tons) 

Dry gold ore.._..-_..-..--.----------- 1, 549 166 4, 850 1, 254 1, 200 2,000 [..-.-__-- 
Dry silver ore.__.-..--..-------------- 180 |___-_.---.]--.--_---| 4,640 /..----_._]----.----]-.------- 
Copper ore.._.--...---.--------------- 14 |__-_---_e 5 25 2,800 |_.---._--_]------ ee 
Lead ore..--..------------------------| 4,005 [----- 736 | 25,290 | 28,000 | 634,000 | 21,000 
Zine-lead ore___._...------.----------- 2200 |.--.----- 2 167 |___._.._-| 22,000 23, 000 

Total lode mines._.._......-.-..| 3 5, 848 166 | 5,593 | 31,376 | 32,000 | 658,000 | 44,000 
Placers......--...-.-....------.-------]---------|---------| 242,802 | 35,965 |...._..__j_.--_..-.]-_.------ 

—- Potal: 1948__......--.-----------} 35, 848 166 | 248,395.| 67,341 | 32,000 | 658,000 | 44,000 
1947_................--...] 7,891 | 6,000 | 279,988 | 66,150 | 24,000 | 528,000 | 50,000 

1 Produced before 1948. . 
2 Estimated figure. 
3 Includes 80 tons of ore produced before 1948, . 

METALLURGIC INDUSTRY | 

During 1948, 71 percent of the total ore and old tailings handled was 
treated at concentration mills and 26 percent by amalgamation. 
Smelters in the United States and Canada received 965 tons of 
flotation concentrates, 40 tons of gravity concentrates, and 177 tons 
of ore for direct smelting from Alaska operations of mines producing 
gold, silver, copper, lead, or zinc. Of the total concentrates shipped, 
91 percent was lead concentrate, and 97 percent came from South- 
eastern Alaska. 

Mine production of metals in Alaska in 1948, by methods of recovery, in terms 
of recovered metals 

Me 1| | | | | ateria : Gold Silver . 
treated Copner Lead Zine 

Method of recovery (short ounces) outose) (pounds) | (pounds) | (pounds) 
0 

Ore and old tailings amalgamated. -._-_.-_- 1, 552 4,196 736 |.---------|----------|---------- 
Concentrates smelted: 

Flotation. ........-....--------------- 965 802 | 25,466 | 28,000] 656,000 44, 000 
Gravity__..-...--..------------------- 40 418 4,886 |..-...__.- 500 |...------- 

Ore smelted......------------------------- 177 177 288 4, 000 1, 500 |_--------- 

Total lode mines.......-...--------.|----------] 5,593 | 31,376 | 32,000 | 658, 000 44, 000 
Placers__.__.-------.----------------------]----------]| 242, 802 35, 965 |--...-----]----------|--------- 

Total: 1948_._..-....---------------|----------| 248,395 | 67,341 | 32,000 | 658, 000 44, 000 
1947_____---..----2-----__|---------_| 279,988 | 66,150 | 24,000 | 528, 000 50, 000
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; Mine production of metals from mills in Alaska in 1948, by regions, in terms of 
| recovered metals . 

| Material | Recovered in Concentrates smelted and recovered metal 

| -Con-| . 

Region ore | fie | Gola | Silver | trates} Gold | si re | tail- 9 ilver | trates 0 ilver : 
: Copper; Lead Zine 

(short | ings (fine (fine | pro- (fine (fine 
| tons) | (short | ounces)| ounces)| duced | ounces)| ounces) (pounds) |(pounds) |(pounds) 

tons) (short 
tons) 

oo 

a . BY REGIONS 

a 

Cook Inlet-Susitna.| 355 |.......| 432 28 9 47 Cs ee 
Copper River. .---- 2. |_------ 29 1 jou. |e- eee |e] |--------|---- +--+ 

Kenai Peninsula...| 224 |_------ 126 35 2 17 6 |_-------_|---------|--------- 

Kuskokwim...__---|Clean-|_-..--- -181 38 |__.---_|--------|--------]--.------|---------|--------- 

up 
Seward Peninsula__| 250 |--.---- 112 14 |___---_|_-----__]--------]----.----|---------|--------- 

Southeastern 
Alaska__....-_-.-| 4, 413 15} 3,039 572 978 | 1,156 | 25,703 | 28,000 | 656,500 | | 44; 000 

Yukon River Basin.| 1578 |--.---- 277 53 16 |--------| 4,640 |---------|---------|--------- 

Total: 1948......_)15, 822 15 | 4,196 736 | 1, 005 1, 220 30, 352 28,000 | 656, 500 44, 000 

1947 -| 7,891 ; 6,000 | 2,688 592 993 857 | 22,544 | 24,000 | 528,000 50, 000 

ee 

. oe BY CLASSES OF CONCENTRATES 

a 

Dry gold___....----.---_-.--------------------------| 35 482 255 |_-.------ 500 |.--------. 
Dry silver_...-..----------_---------=--------------- 16 |_-------| 4,640 |_--------|-------~-]--------- 

Lead.....---.-----.-__----------.------------------- 916 736 |. 25, 290 28, 000 | 634, 000 21, 000 

Zine-lead.....----.--.------------------------------ 38 2 167 |_-.------}] _ 22,000 . 23, 000° 

Total 1948._.._..-.-------------------------------] 1,005 | 1,220 } 30,352 | 28, 000 656, 500° 44, 000 

a et 

1 Includes 80 tons of ore produced before 1948. 

Gross metal content of concentrates produced from ores mined in Alaska in 1948, 
| : py classes of concentrates 

errr eee SO
 en 

. Gross metal content 
Concen- 

rates Class of concentrates (short Gold Silver Copper Lead Zine 

tons) otuees) ownoes) (pounds) | (pounds) | (pounds) | . 

Dry gold__..----.------------------------- 35 482 255 65 | 989 |__..----.-- 

Dry silver....----.----------------------- 16 |.--------- 4, 640 520 307 |_-.------- 

Lead_......_.-------.--------------------- 916 736 25, 290 33,488 | 647,798 28, 343 

Zinc-lead_....---------------------------- 38 2 167 |---------- 23, 381 23, 704 

~ Total: 1948.......----.------------- 1, 005 1, 220 30, 352 34, 073 672, 475 52, 047 

1947_-.-.-.-----------~------- 993 857 22, 544 26,399 | 556, 430 61,115 

geen ts SS fF SS SST ST
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Mine production of metals from Alaska crude ore and old tailings shipped to 
smelters in 1948, in terms of recovered metals 

Material treated - 

ae , . . Gold Silver Copper L e d 

Ciess of material hect “OBES, ounees) ouness) (pounds) (pounds) 
. | tons) tons) . 

Dry gold_.._------------------------------ 12 151 172 263 |-.--------| . 1,500 
Copper. ._-------------------------------- 2 5 25 4,000 |--...-.-.- 

Total 19481... eee 26 151 177 288) 4,000] 1,500 

1 All from southeastern Alaska. No production in 1947. . 

Gross metal content of Alaska crude ore and old tailings shipped to smelters in 
1948, by classes of material | | 

Material treated | Gross metal content 

Class of material . Old , 
“=e (short | tailings (ine wane Copper | Lead 

tons) oo ounces) | ounces) | ‘POUNds) | (pounds) 

Dry gold._...---.-.-2-- eee 12 151 172 263 1,314 | . 2,130 
Copper. -_._---.--.-----_---_----- 14 |_-- ee 5 25 8,027 |__-----_ 

Total: 1948___.....- 2222-2 26 151 177 288 |, 4,341 2, 130 
1947_ 222 ef eee eee eee |e |e | nen een [eee ee 

| REVIEW BY REGIONS AND DISTRICTS | | . 

COOK INLET-SUSITNA REGION 

_ Valdez Creek District—Production from the Valdez Creek district 
in 1948 was limited to a relatively small quantity of placer gold 
recovered from two operations. H. L. Ernst and O. Nicklie oper- 
ated a bulldozer-hydraulic combination on Valdez Creek during a 
5-month period in the summer of 1948. John E. Carlson recovered 
a small quantity of gold from Valdez Creek. 

Willow Creek District.—The Fern Exploration Co., Inc., Al Dodson, 
manager, operated the Fern mine on Archangel Creek throughout 
the year; 350 tons of gold ore were treated in a 60-ton amalgamation- 
flotation mill to recover 419 ounces of gold and 22 ounces of 
silver as bullion and an additional 47 ounces of gold and 3 ounces 
of silver contained in 9 tons of concentrate shipped to a smelter in the 
United States. Lloyd Hill recovered a small quantity of gold from 
gold ore treated by amalgamation at the Lonesome mine (Gold Mint _ 
property) on the Little Susitna River 22 miles north of Palmer. 
Development work was in progress during the 1948 season at the 
Snowbird mine on Reed Creek, the Webfoot mine on Archangel 
Creek, and the Gold Cord mine on Fishhook Creek, but no gold was 
reported recovered. oo



— 

Mine production of gold, silver, copper, lead, and zinc in Alaska in 1948. by regions and districts, in terms of recovered metals ! W 
ee ee re ee ee een necro nena nee nearer acre ere reer errr eee eee eee eee ee ae 

Mines producing 2 Ore and Gold a Silver | 

—_————_—————] old tail- | (lode an: : . acs : Copper Lead Zine Total 
Region and district (short Lode | Placer | Total piesee * | (pounds) | (pounds) | (pounds) | value 

Lode Placer tons) (fine (fine (fine ounces) 
ounces) | ounces) | ounces) 

Cook Inlet-Susitna region: 
Willow creek.._..___..----.-.-.-.-----.------- +e 3 (4) —855 479 (4) 5 479 §96 |_...------}----------]..--..-.--] 5 $16, 789 
Yentna-Cache Creek. ____.-.-...--...-----.---------------|---------- 22 |_-...--..-]---------- 5, 054 5, 054 788 |_-.--..---|.---------|----------| 177, 603 

Copper River region: 
Chistochina........--..-..--------------------------- ee fee eee eee 6 |....------]---------- 413 413 44 |. ....-..-]----------}---------- 14, 495 
Nizina_..--...-....-----_---.---------------e e--]ee-e 2 |---.-----.]---------- (8) (8) wee ee eee | anne ween penne ne-- [eee nee (8) td 
Yakataga, including Icy Bay-_-_._---.----------------------|---------- 1 |_.---2-...]---------- 87 87 10 |..------.-]-----.----|--.-.----- 3, 054 kd 

Kenai Peninsula region: Nuka Bay-Homer....__.......-------|---------- 1 jo. - eee fee eee (8) (8) weenenue--|----------}.----- ee fee eee (8) S 
Kuskokwim region: is 

McGrath_.._.....-...-----..------------- eee ee 1 2 (7) 181 26 207 Al |i. 22 |e ee --|---------- 7,282 wf 
Tuluksak-Aniak.......--..--------------------------------]---------- § |...-.-----|----------| 11, 445 11, 445 1,009 |.---...-..|-.---.----|..-.------| 401, 488 

Northwestern Alaska region: Shungnak...........--.----..----|--.------- (8) ween enn nne ee eee ee 23 23 4 |....-..-_.|-..-.-----]-.-------- 809 4 
Seward Peninsula region: 

Council-Bluff._.......--...-.---.----.----------------------|--e- ee 7 |.....-----]---.------ 4,379 | 4,379 471 |_....--.--|----------]----.----- 153,691 > 
Fairhaven._.....-.-.-------.----------------- een eee fee eee 12 |--_-------]--- ee 9, 756 9, 756 1,322 |_...-_-..-]..--------|---------.- 342,656 
Kougarok.......---..---------------------- eee ee eee fen eee 13 |-..-.-----]---------- 2, 965 2, 965 324 |...-...---|----.-.---|---------- 104,068 t& 
Koyuk......-.-...------------------ +--+ ee eee [ee eee 5 |.---..----]-------.-- 2, 159 2, 159 220 |...-----.-|---.------]------..-- 75,764 © 
Nome..._....-------------------------- ene eee eee nee (4) 16 (4) ) 13, 801 | 9°13, 801 91,564 |----------]_-------_-|-..-------] 9 484,451 OO 
Port Clarence.._.....----------------- =e ene ee [ee eee eee 5 |... ...--|---------- 309 309 33 |_...-.--..].-.--.----|-.-----..-] 10,845 AN 
Serpentine River. _._----...--.--.-------------------------|---------- 1 J----------]----------] 128 128 12 |_--.-.-22.|---2---- |e --- eee 4,491 ~ 

Southeastern Alaska region: a 
Hyder........-.--.----------------------- +--+ - 2 +--+ =e 1 |-----..--- 4, 005 736 |.-.--.-.-- 736 25, 290 28,000 | 634, 000 21, 000 171,004 we 
Jumeau_....-.--2 ee ne een ee eee eee 5 1 223 3, 386 5 3, 391 806 1, 200 2,000 |_-.-----.- 120,082 ww 
Ketchikan___......-.-.----------.------------------------- 2 |---.------ 367 242 |-...----..- 242 462 2, 800 22, 000 23, 000 16,4938 00 
Windham Bay......_..--..--.----------------------------- (4) 1 (4) (4) 30 930 96 [----e ee ee 91,055



Yukon River Basin region: 
Bonnifield-Nenana............---.-----.---------------+---|------ =e § |... eee |----eee 167 167 28 |__-...----]--..------|-.-------- 5, 870 
Circle.........-.------------- eee eee Jee 14 |_--_----- |e eee 11, 750 11, 750 1,698 |_.-_-...--|.--.------]---------- 412, 787 
Eagle.......-.--.----..-------- +e eee eee 7 |. .-.------]---------- 315 315 40 |_.---.....]----..----|----.----- 11, 061 
Fairbanks. ....--....-...-.--2------- eee eee eee 4 27 498 277 | 127,414 | 127,691 20, 356 |_.-.-...-.|---.---.--|----------]| 4, 487, 608 
Fortymile_.........___.-.------.---.----------- eee [eee eeneeee | 5 [Le [ee --eeee- 4, 980 4, 980 909 |__.-.-.---|-----.--.-{----------]| 175,123 
Hot Springs...-.....--.-.--.-.-_-------------2-- eee |e eee 16 |._-----.-.|---------- 3, 838 3, 838 792 |___......-|----------|---------- 135, 047 
Iditarod._._..---.-..-.------------- eee eee [ene ee 13 |.-..-.----|--.------- 9, 480 9, 480 1,408 |..---..---|.---..--.-|-.--------| 333, 074 
Innoko.......-------------------- eee eee eee [ene eee 15 |___-.------]---------- 18, 352 18, 352 2,652 |_.....----|-_--------|.--------- 644, 720 
Kantishna._......-...---------_------------------ (4) 5 ) (4) 1, 514 91,514 9699 |_..-....--|--.--.----]----------] 9 53, 623 
Koyukuk..__..------------------------ ee [eee eee 14 |...--.2---|---------- 2, 288 2, 288 215 |__----.-.-|----------|---------- 80, 275 
Rampart...._.---------------------nene  eeeeeeee [eee eee ee 6 |.---------|.--------- 1, 686 1, 686 77 |onee-aoee-|----e- eee [eee 59,080 
Ruby... 2-2 eee [eee eee 8 |__..------|-----..---| 2,776 2, 776 565 |__....----]----------|.-.-------] 97,671 {q 
Tolovana........------------- ene ne eee |e nee eee 7 |.-----.----|--.------- 4,218 4, 218 477 |__.-...---|----------|---------- 148,062 

Other districts _..._..........-.- eee nee 8 12 1 666 292 3, 444 3, 736 4,993 |__..--.--_]------.---]----.----- 135, 279 

Total Alaska_.........---..--------------2- eee 24 274 | 116,014 5,593 | 242,802 | 248, 395 67, 341 32,000 | 658, 000 44,000 | 8, 885, 356 5 

_—_ hh hv oo 
nmr el 

1 Only those districts shown separately for which Bureau of Mines is at liberty to pub- 8 Output from property not classed as a mine, td 
lish figures; others producing listed in footnote 10 and their output included with ‘‘ Other ® Exclusive of lode output which is included with “Other districts.” > 
districts.’ 10 Includes following: Valdez Creek and Willow Creek (placer) districts in Cook Inlet- & 

2 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence Susitna region; Nelchina (placer) and Prince William Sound (lode) in Copper River _, 
of legal right to property. region; Moose Pass-Hope in Kenai Peninsula region; Goodnews Bay in Kuskokwim o 

3 Sources of total silver as follows: 31,376 ounces from lode mines, and 35,965 from placers. region; Kiana in Northwestern Alaska region; Nome (lode) in Seward Peninsula region; ty 
4 Included with ‘‘Other districts.’’ Windbam Bay (lode) in Southeastern Alaska region; Chandalar, Chisana, Kantishna a 
§ Exclusive of Piscer output, which is included with ‘‘Other districts. * (lode) and Marshal] in Yukon River Basin region, mn 
6 Gold not sold. 11 Includes 80 tons of ore produced before 1948, Ky 
7 Cleanup. by 

rd 

| © 
i 

> 
ie 
> 

z 

| pond 
iw) 

| 
pi 

o



1382 _ MINERALS YEARBOOK, 1948 °° - | 

Yentna-Cache Creek District—The largest producer in the district 
in 1948 was Collinsville Mines (dry-land dredge with dragline equip- 
ment) operating on Twin Creek; 3,694 ounces of gold and 579 ounces 

: of silver were recovered from 183,000 cubic yards of material handled 
during the period June 1 to September 15. A number of other smaller 
producers recovered placer gold by hydraulicking and. the widely 
used bulldozer-hydraulic combination method. 

COPPER RIVER REGION 

Chistochina District—The Slate Creek Gold Placers, operated by 
| J. M. Elmer from June 20 to September 20, 1948, was the largest 

producer in the district; 316 ounces of gold and 30 ounces of silver 
were recovered by hydraulicking. = = © | | 

. Nizina District—Dan Creek Gold Mines hydraulicked 47,000 cubic . 
yards on Dan Creek from May 1 to September 22 and recovered 741 
ounces of gold bullion, which had not been sold by the end of 1948. 
The Chititu Mines reportedly was in operation during 1948 on Chititu 
Creek using hydraulic equipment; no record of production was 
received. a | . | 

Yakataga District—B. B. Watson recovered 87 ounces of gold and 
10 ounces of silver from his placer operation on the beach at Cape 
Yakataga from April 27 to August 30, 1948. ) 

KENAI PENINSULA REGION . 

Moose Pass—Hope District.—The greatest production of gold from 
the district came from two lode mines—the Skeen-Leckner (Falls 
Creek) mine, operated by the Falls Creek Mining Co., and the Mari- 
gold, by George Lindsay; gold ore from both mines was treated by 
amalgamation. Boe & Sorenson hydraulicked on Resurrection Creek | 
during the summer of 1948. | | 

KUSKOKWIM REGION . | 

Goodnews Bay District.—The only gold produced in the district in 
1948 was recovered as a byproduct from platinum mined by the 
Goodnews Bay Mining Co. on the Salmon River using a Diesel- 
electric bucket-line dredge (equipped with 93 8-cubic-foot buckets) 
and 2 1%-cubic-yard dragline excavators. The Bristol Bay Mining 
Co., the largest producer of gold in the district in 1947, did not operate 
in 1948. 

McGrath District.—Placer operations were almost nonexistent in the 
district during 1948. E. M. Whelen recovered 23 ounces of gold 
and 3 ounces of silver from his claim No. 1 in Holmes Gulch by small- 
scale operation from 700 cubic yards of gravel. A small quantity 
of gold was recovered in similar fashion from the John E. Strand 
placer during the summer of 1948. Although the Nixon Fork lode 
mine did not operate in 1948, R. A. Mespelt & Co. recovered 181 
ounces of gold and 38 ounces of silver from a clean-up of the stamp 

Tuluksak-Aniak District—The New York-Alaska Gold Dredging 
Corp., the largest gold producer in the region and the second largest 
in the Territory in 1948, operated 2 floating bucket-line dredges
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(electrically powered, equipped with 67 6%-cubic-foot and 66 2-cubic- 
foot buckets, respectively) and 2 dragline excavators with nonfloating 
washing plants on the Tuluksak River and Bear Creek. ‘Two other 
important producers at placer properties were Marvel Creek Mining 
Co., using a dragline-bulldozer-hydraulic combination with nonfloating 
washing plant, on Marvel Creek, and the Canyon Creek Mining Co. 
(Jens Kvamme & Sons), using a bulldozer-hydraulic combination 
with a nonfloating washing plant to recover 377 ounces of gold and 
46 ounces of silver from 18,666 cubic yards of gravel. 

| | NORTHWESTERN ALASKA REGION , 

Kiana District—The Lammers Exploration Co., the only gold pro- 
ducer in the district in 1948, operated its Diesel-electric bucket-line 
dredge (with 56 3-cubic-foot buckets) on Klery Creek from July 1 to 
October 5. | a ee 

SEWARD PENINSULA REGION 

In the Seward Peninsula region, 14 floating bucket-line dredges 
were in operation during 1948 (13 in 1947); in addition, numerous 
operations used hydraulic giants, bulldozers; and dragline excavators 
either separately or in combination. There was one producing lode 
gold mine. | 
-Council-Bluff District—The principal producers in the district were 

the Alaska Placer Co., which operated a bucket-line dredge (with 60 
3-cubic-foot buckets) on the Niukluk River benches from June 11 to 
September 25, and the Sourdough Dredging Co., which operated a 
bucket-line dredge equipped with 62 3%-cubic-foot buckets on Ophir 
Creek (1,415 ounces of gold and 149 ounces of silver were recovered | 
from 120,000 cubic yards of gravel washed during an 82-day operating 
period). C. L. Dempsey operated a small bucket-line dredge during 
the 1948 season on Casa de Paga River and Willow Creek. Other 
operators in the district who recovered a moderate quantity of gold, 
principally by hydraulicking, included B & T Mines (on Ophir Creek 
and Niukluk River), Chester Milligan (on Ophir Creek), L. E. Ost 
and Wallace McIver (on Crooked Creek), and Swanberg & Sons 
(Amocat claim on Niukluk River). | | 

Fairhaven District—The Arctic Circle Exploration Co., operating 
one of 2 dredges (each with 64 4-cubic-foot buckets) on Candle Creek, 
ranked first in production of gold in the district and sixth in the 
Territory with 4,711 ounces of gold and 648 ounces of silver recovered 
from 200,000 cubic yards of gravel. The Casa de Paga Gold Co. 
operated two bucket-line dredges on the Inmachuk River from July 4 
to October 20 and recovered 3,638 ounces of gold and 434 ounces of 
silver from 168,000 cubic yards of gravel. The company had operated 
a dredge on Pajara Creek, Nome district, during the 1947 season. 
Other producers of a moderate quantity of gold from placers worked | 
hydraulically and in combination with bulldozers, pumps, or other 
types of mechanical equipment included N. B. Tweet & Sons (hydrau- 
lic on Humboldt Creek), Wallace Porter (bulldozer-hydraulic combi- 
nation on Bear Creek; 178 ounces of gold and 16 ounces of silver . 
recovered from 8,000 cubic yards), M. J. Walsh (on Humboldt Creek), | 
and Fred Weinard (hydraulic on Jump Creek). |
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Kougarok District—The North Fork Dredging Co. operated its 
bucket-line dredge (with 2%-cubic-foot buckets) on Harris Creek, 
tributary of North Fork Kougarok River, June through September 
1948, and Kougarok Consolidated Placers, Inc., operated a Diesel- 
powered dredge (with 76 2%-cubic-foot buckets) on claims 31 and 32 
above, Kougarok River, from August 2 to October 7. Other mining 
in the district in 1948 was limited to placer operations, principally by 
hydraulicking and with combinations of mechanical equipment 
using nonfloating washing plants. The large operators were Grant 
Mining Co. on Coffee Creek (hydraulic), Trinity Mining Co. on 

.  Kougarok River (bulldozer), Atlas Mines on Atlas Creek (hydrau- 
lic lift, bulldozer, and dragline), M. J. Walsh on Mascot Gulch, 
Lyman H. Madden on Garfield Creek (bulldozer-hydraulic; 115 
ounces of gold and 11 ounces of silver recovered from 3,000 cubic 
yards), and Midnight Sun Mines, No. 2 Discovery on Boulder Creek 
(bulldozer-hydraulic; 104 ounces of gold and 17 ounces of silver 
recovered from 3,000 cubic yards). 

Koyuk District—The Ungalik Syndicate operated a bucket-line 
dredge on the Ungalik River during the 1948 season and was the 
largest producer of gold in the district. 

Nome District—The United States Smelting, Refining & Mining 
Co., operating one of its fleet of four bucket-line dredges in the vicinity 
of Nome from June 21 to November 6, was the largest producer of gold 
in the district and the Seward Peninsula region and ranked third in the 
Territory; all operations of the company in the Nome area had been 
idle—with the exception of maintenance—since 1942. The dredge in 
operation was equipped with 134 9-cubic-foot buckets. Lee Bros. 
Dredging Co., the second largest gold producer in the district in 1948, 
operated 2 bucket-line dredges (equipped with 75 5-cubic-foot and 65 
3%-cubic-foot buckets) on the Solomon River and Little Hurrah Creek 
during the 1948 season. A dredge was operated also by Gold Beach 
Dredging Co. on the Childberg claim (Nome Beach), and one by 

| Tolbert Scott & Son on Iron Creek; the latter was a Kimball-type 
open-link dredge equipped with 2%-cubrc-foot buckets. 
Among the larger producers of gold from placers worked by hydrau- 

lic giants and in combination with bulldozers and pumping equipment 
were: Glacier Creek Mines, Rainbow claim on Glacier Creek (hydrau- 
lic), Herbert Engstrom on Basin Creek (bulldozer-hydraulic), Earl 
Towner on Buster Creek, Rocky Mountain Mining Co. on Rocky 
Mountain Creek (hydraulic), and E. W. Quigley on Solomon River 
(hydraulic). 

C. O. Roberts operated the Big Hurrah mine on Hurrah Creek—the 
only active lode gold mine in the region in 1948—and recovered a 
moderate quantity of gold by amalgamation. 

Port Clarence District.—Placer gold mining in the district during 
1948 was limited to a few operations, largely hydraulic; the output 
from no one property exceeded 100 ounces. Cannon & Washburn 
operated on Burke Creek, H. H. Mining Co. worked the Lone Wolf 
claims on Million Creek, Rice & Muncy used hydraulic-bulldozer 
equipment on Sunset Creek, and Benard Vogen operated a bulldozer 
and washing plant on Quartz Creek. 

Serpentine River District—George Bodis worked the Dick Creek 
Placers (No. 11 above Discovery) from June 10 to September 30.
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Using a bulldozer-hydraulic combination with a bed-rock flume; 128 
ounces of gold and 12 ounces of silver were recovered from 5,000 cubic 
yards of gravel. 

SOUTHEASTERN ALASKA REGION 
_ Three-fourths of the total Alaska lode-gold output came from five 
operations in the Hyder, Juneau, and Ketchikan districts ; a few other 
lode-gold mines were active, but output was relatively small. Nearly 
all of the lode silver and all of the copper, lead, and zine came from this | region. Placer mining during 1948 was virtually nonexistent. 

Hyder District.—The J. H. Scott Co. operated the Riverside mine 
from May 15 to June 15 and again from August 1 to December 15, 
treating lead ore (containing scheelite) in its increased-capacity 100- 
ton combination flotation-gravity concentration mill. From 4,005 
tons of lead ore milled, 916 tons of lead concentrate (containing 736 
ounces of gold, 23,290 ounces of silver, 33,488 pounds of copper, 
647,798 pounds of lead, and 28,343 pounds of zinc) were produced and 
shipped to a smelter in the United States. These shipments were 
made almost entirely during the latter half of the year. 

Juneau District—Although the Alaska Juneau mine remained inac- 
tive during 1948, a large proportion of the gold from the district came 
from a clean-up of the Alaska Juneau mill. Howard Hayes & Stan 
Whitely recovered a substantial quantity of gold from the retreatment 
of Alaska Juneau mill tailings, and George A. Fleek similarly recovered 
a small quantity of gold from the Thane mill tailings. 

Ketchikan District——The Mahoney mine, 15 miles northeast of 
Ketchikan at the mouth of Mahoney Creek on George Inlet, was 
purchased in June from the Big Four Mining Co. by Arthur J. Theis, 
trustee, for the Montana Zinc & Lead Co. Although neither the 
mine nor mill was operated in 1948 after the change in ownership, 
38 tons of zinc-lead concentrate, previously milled from ore mined 
for the most part in 1947, was shipped by Theis to a smelter in Canada. 
The material contained 1 ounce of gold, 167 ounces of silver, 23,381 
pounds of lead, and 23,704 pounds of zinc. Wendell Dawson worked 
the Dawson mine on Prince of Wales Island during 1948; gold ore 
was treated by amalgamation, and a small tonnage of concentrate was 
shipped to a smelter in the United States. 
Windham Bay District—Kloss & Davis worked the K & D mine 

during 9 months of 1948 and recovered a small quantity of gold from 
ore treated by amalgamation in a 2-ton mill. Antimony, which 
occurred with the gold, was not recovered. A small tonnage of gold 
ore was shipped to a smelter in the United States by Don Thomas from 
a property in the Thomas Bay area. Stan Price recovered 30 ounces 
of gold and 6 ounces of silver from a placer operation on Spruce Creek; 
6,000 cubic yards of gravel were moved to sluice boxes by a bulldozer. 

YUKON RIVER BASIN REGION 

Of the total Alaska gold produced in 1948, the Yukon River Basin 
region accounted for 76 percent from 165 placer mines and 5 lode 
mines in 16 districts. Sixty-nine percent of the 188,866 ounces of 
placer gold produced in the region came from 12 bucket-line dredges. 
Five percent of the total Alaska gold from lode mines came from the 
region. The Fairbanks district continued to be the most important. 

883326—50—_88
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Bonnifield-Nenana District—Only a few placer operations were 

active in the district during 1948, and individual output was under 

100 ounces of gold. Nels Jackson operated on the Totatlanika River 

(bulldozer-hydraulic), Wagers Bros. on Gold King Creek (hydraulic), 

and Arthur B. and M. O. Wise on Thistle Creek (bulldozer). 
Circle District.—Three bucket-line dredges were active in the district 

in 1948. Alluvial Golds, Inc., operated its Diesel-powered dredge 

equipped with 72 4%-cubic-foot buckets on Woodchopper Creek. 

Gold Placers, Inc., ran a dredge with 60 4%-cubic-foot buckets on Coal 

Creek. The C. J. Berry Dredging Co., operating its dredge on Mam- 

moth Creek, washed 362,000 cubic yards of gravel to recover 3,186 

ounces of gold and 680 ounces of silver. The output from these 

dredges accounted for nearly four-fifths of the gold from the district 

(80 percent in 1947) and placed the district third in gold produced in 

the Yukon River Basin region. The larger producers of placer gold 

in the district by other methods were the Deadwood Mining Co. 

| operating on Deadwood Creek (hydraulic with dragline and_bull- 

dozer equipment); Kelly & Wilkinson, on Miller Creek (bulldozer- 

: hydraulic); Frasca & Gibson, on Eagle Creek (bulldozer-hydraulic) ; 

Hedla Bros., on Kethum Creek (dragline-bulldozer); and A. A- 
Zimmerman, on Independence Creek (hydraulic). 

Eagle District—The Crooked Creek Placer Co. (Bauer & Celich) 

| hydraulicked on Crooked Creek from April 15 to September 20, and 

Amund L. Hagen similarly worked his property on Fox Creek from 

May 15 to September 26, recovering 26 ounces of gold and 3 ounces of 

silver from 2,000 cubic yards of gravel. Yukon Placer Mining Co. and 

Hansen & Hendricksen, using bulldozer equipment, worked placer 

ground on Fourth of July Creek and Alder Creek, respectively. 
Fairbanks District.—There is no official record for a considerable 

quantity of natural gold produced in the district in 1948 and sold on 

the open market, inasmuch as some producers did not submit reports 

and the purchasers are holding such gold on speculation. The 

recorded production of gold from the Fairbanks district in 1948 is 

probably lower than the actual output by several thousand ounces, 

and there is some question as to the relative rank in production. 

The United States Smelting, Refining & Mining Co., operating six 

bucket-line dredges in the Fairbanks district, was—as in previous 

years—by far the largest producer of gold, not only in the district but 

in the Territory. The company operated 3 6-cubic-foot Bethlehem 

dredges (1 with 68 buckets and 2 with 78 buckets each), 2 10-cubic-foot 

Bethlehem dredges (with 93 and 111 buckets, respectively), and 1 

10-cubic-foot Yuba dredge (with 106 buckets); all dredges are 

electrically operated. Other equipment used (chiefly for removing 

overburden) included 200 Joshua Hendy hydraulic giants, a Bucyrus 

10-W power shovel, and 4 Caterpillar bulldozers and carry-alls. 

The Brinker-Johnson Co., the second-largest producer in the 

Fairbanks district, recovered 5,272 ounces of gold and 629 ounces of 

silver from 606,170 cubic yards of gravel handled by a Walter Johnson : 

Diesel-powered bucket-line dredge equipped with 78 4%-cubic-foot 

buckets on Caribou Creek. 
Of those producers of gold from placers worked hydraulically and in 

combination with bulldozers, draglines, and pumping equipment, the 

~ Alder Creek Mining Co. was the largest with 4,165 ounces of gold and
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667 ounces of silver from 305,555 cubic yards of gravel and overburden 
handled. Two dragline excavators and three bulldozers were used 
by the company during the 1948 season on Fairbanks Creek from | 
April 21 to October 5. Other producers of a substantial quantity of 
placer gold in the district using similar combinations of equipment 
were I’, C. Bleecker on First Chance Creek, Four A. Mining Co. on 
Pedro Creek, Helmer Johnson on Cleary Creek, Ernest Maurer on 
First Chance Creek, P. R. H. Mining Co. on Ester Creek, A. B. 
Richardson & G. B. Martin on Pedro Creek, Russel Williams & Milo 
dackovich on Gilmore Creek, and Wolf Creek Mining Co. on Wolf 

reek, 3 7 
Kaye Bros., operating the Sanford mine on Ester Dome under a 

program of development during 1948, was the leading producer of 
lode gold in the district. The Cleary Hill Mines Co., the largest 
producer in 1947, did not operate the Cleary Hill mine during the 1948 
season. Also on Ester Dome, Earl H. Beistline & Associates worked 
the Irishman No. 1 lode gold mine (O. M. Grant property) on Happy 
Creek during a 3-month period. The Cheechako Mining Co. operated 
its mine (Greenback claims) at the head of Little Eldorado Creek from 
July to October 1948; 59 ounces of gold and 10 ounces of silver were’ 
recovered from 38 tons of ore treated by amalgamation at the Cleary 
Hill Mines Co. mill on Cleary Creek. A small quantity of gold was 
recovered by J. H. Martin from operations at the Tolovana mine on 
Willow Creek, Pedro Dome, during a short period mm 1948; the ore | 
was treated by amalgamation. | 

Fortymile District—Of the placer gold reported recovered in the 
district during 1948 (excluding natural gold concerning which records 
are incomplete), 64 percent came from properties operated by the 
Yukon Placer Mining Co. on Walker’s Fork (bulldozers and sluice 
boxes), Poker Creek, and Canyon Creek (bucket-line dredge), the : 
Wade Creek Dredging Co. on Jack Wade Creek (bulldozers and sluice 
boxes), and George HE. King on Turk Creek. A substantial quantity | 
of gold also was produced by Attwood & Granger on Stonehouse Creek 
(bulldozer-hydraulic), Franklin Mining Co. on Franklin Creek (bull- 

: dozer), and Uhler Creek Mining Co. on Jack Wade Creek (bulldozer- 
hydraulic). Several other producers in the area, using similar equip- 
ment, reported outputs of less than 200 ounces of gold. 

Hot Springs District—The largest producer of gold in the district 
in 1948 (on the basis of reported output for all producers excluding 
natural gold sold; quantity unreported) was the Iditarod Operating 
Co., which recovered 1,372 ounces of gold and 193 ounces of silver from 
85,000 cubic yards of gravel, using bulldozers and bedrock sluice boxes, 
on Golden Creek, 30 miles south of Tanana during a period from May 
to October. Others of the larger producers of placer gold using various 
combinations of bulldozers, hydraulic equipment, and draglines with 
bedrock sluice boxes were Cleary Hill Mines on Tofty and Sullivan 
Creeks, Enstrom & McDougal on American Creek, Pioneer Mining 

- Co. on Pioneer Creek, Johnson & Johnson (Breakoff claim) on Glenn 
Gulch, Cable & Francis on lower Eureka Creek, and A. W. Pringle 
on Eureka Creek. Tom Dean worked a small drift mine on Miller 
Gulch during a 40-day period in 1948. 

Iditarod District—The North American Dredging Co.—operating | 
its Diesel-powered bucket-line dredge equipped with 70 3%-cubic-foot
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buckets on the Mohawk Association property on Flat Creek—was 

the largest producer of gold in the Iditarod district in 1948. Retain- 
ing its rank as second largest producer of gold in the district, the 

Awe Mining Co., recovered 2,330 ounces of gold and 355 ounces of 
silver from 125,000 cubic yards washed on Chicken Creek from May 

22 to October 2, 1948; equipment included three bulldozers, two drag- 

line excavators (for moving overburden and disposing of tailings), 
and two hydraulic giants. Uotila & Ogriz and Hatton & Turner 

operated on Slate Creek and Willow Creek, respectively, using similar 
placer mining methods and equipment; the last-named operator 

recovered 986 ounces of gold and 143 ounces of silver from 95,000 

cubic yards of gravel. The Alpha Mining Co. operated on the Alpha 
Association property on Flat Creek using a hydraulic-bulldozer-drag- 

line combination, and Pete Miscovich hydraulicked on Otter Creek. 
Five giants and two hydraulic elevators were used; mechanical equip- 
ment included three bulldozers and a dragline excavator. 

Innoko District—In 1948, as in the previous year, the Cripple 
Creek Mining Co. (Strandberg & Sons), operating a dragline and 
moveable dry-land washing plant in conjunction with bulldozers on 
Cripple and Utopia Creeks, was the largest producer of gold in the 

district. osander & Reed, using similar equipment, operated on 
Yankee Creek from April 20 to October 1 and was the second-largest 

producer in the district. Uotila & Hard (Gus Uotila, manager) re- 
covered a substantial quantity of gold from lower Ophir Creek from 

April 12 to September 30, and Hard & Uotila (Eric Hard, manager) 

: operated on Forgotten Bench, Cripple Creek, from April 16 to Sep- 

tember 30; similar equipment, including hydraulic giants, dragline, 
and bulldozers, was used at both operations. Beaton, Zaiser & Mc- 
Farland operated a nonfloating washing plant on Spruce Creek during 
a 4-month period in 1948 and produced a substantial quantity of gold. 
Claims on Helena Gulch, Fifteen Pup, a tributary of Little Creek, 
were worked by Hubbard & McFarland, under lease from Robert 
Jacquemi, during a 4-month period in 1948. The Goodnews Bay 
Mining Co., one of the district’s principal gold producers in 1948, 
operated a dragline in conjunction with bulldozers and elevated | 

sluice boxes on Colorado Creek from July 26 to October 1. With 
the use of similar equipment, Savage & Matheson recovered 794 
ounces of gold and 103 ounces of silver from 115,000 cubic yards of 

| eravel washed on Spruce Creek, and N. J. Vibe operated on Little 
Creek (Discovery and Gold Run Association). Also, by the use of 

the widely utilized hydraulic-bulldozer-dragline combination, smaller 
quantities of gold were reported produced in 1948 by Anvil Creek 
Mining Co., on Anvil Creek, J. A. Degnan on Little Creek, and Waino 
F. Puntila on Little Creek (No. 15 above Gold Run, leased from 
Robert Jacquemi). 

Kantishna District.—Caribou Mines, again as in 1947, was the larg- 

est producer of gold in the district. The company continued to 
operate on Caribou Creek using a 1%-cubic-yard dragline, bulldozer, 
and a dry-land washing plant. Hosler Mines operated on Moose 

Creek during a short period in 1948, and Hunter & Burnett recovered 
a moderate quantity of gold from its property on Crooked Creek; 

| bulldozer-hydraulic combinations were used at both localities.
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Koyukuk District— The South Fork Mining Co. operated its drag- 
line-bulldozer combination on the South Fork, Koyukuk River, from 
April 15 to September 20; 1,561 ounces of gold and 153 ounces of 
silver were recovered from 200,000 cubic yards of gravel washed . 
through bedrock sluice boxes. Using the same type of. equipment, 
the Myrtle Creek Mining Co. operated on Myrtle Creek in 1948. 
Among other producers of smaller quantities of gold in the district 
were Midnight Sun Gold Mining Co. on Smith Creek (Hugh Boyle 
claims—bulldozer-hydraulic); Frank J. Miller on Sheep Creek (bull- 

: dozer-hydraulic), R. H. Jones on Nolan and Smith benches (hydraulic), 
and J. B. Blundell, who recovered 52 ounces of gold and 4 ounces of 
srver by drift mining on the Beaver Association property on Wakeup 
reek. | 
Marshall District—The Yukon Mining Co. operated a dragline- 

bulldozer combination on Buster Creek during a short period in 1948. 
Production from the district was relatively small. 

Rampart District—The Little Minook Mining Co. operated on | 
Little Minook Creek during the 1948 season and recovered 1,331 
ounces of gold and 45 ounces of silver from 103,000 cubic yards of 
gravel, using a dragline-bulldozer-hydraulic combination. The Hun- 

: ter Creek Mining Co. recovered gold as a result of hydraulic stripping 
operations on Hunter Creek during 1948. Frank J. Dinan recovered 
a small quantity of gold from claim No. 2 below on Florida Creek by 
drift mining. 

Ruby District.—Peter Miscovich & Sons, hydraulicking on Flat 
Creek, June through September, was the largest gold producer in the | 
district in 1948; mechanical equipment used included a dragline exca- 
vator and bulldozers. Other producers of substantial quantities. of 
gold in the district using this or similar type of equipment were Coyle 
& Rassmussen, operating the Midnight claizm on Midnight Creek (Fox 
Association); Iver M. Johnson & Co., on Trail Creek; and the Long 
Creek Mining Co., on Long Creek. 

Tolovana District—Olive Creek Mines, the largest producer in the 
Tolovana district in 1948; operated a dragline-bulldozer combination 
on the N. R. Hudson property on Olive Creek near Livengood from 
May 15 to September 13. Warwick Mines, using a bulldozer-hydraulic 
combination on the Lucky Strike claim on Glenn Gulch, tributary of 
Gertrude Creek, from May 10 to September 17, recovered 504 ounces 
of gold and 48 ounces of silver from 100,000 cubic yards of gravel. 
The left limit of Amy Creek bench was worked by the Amy Creek 
Mining Co. from April 15 to October 5; gravel was handled by a 
bulldozer-hydraulic combination and washed in bedrock sluice boxes; 
the tailings were moved with a draglme. Wilbur Mines hydraulicked 
on Wilbur Creek in conjunction with bulldozers durmg a 4-month 
period. Hydraulicking was used by Jurich & Car on Lillian Creek 
and by John Radok on Ruth Creek. | 

OTHER MINERALS 

Antimony.—Stampede Mines, Inc., operated the Stampede mine in 
Kantishna district and was the only company reporting shipments of 
antimony ore or concentrates from Alaska during 1948. Shipments
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were 68 cons of concentrates containing 88,359 pounds of antimony. 
Near Rampart the Sawtooth Mining Co. was active in developing an 
antimony occurrence, and a considerable tonnage of ore was reportedly 
ready for shipment. In the Fairbanks district the Alaska Antimony 
Mining Co. was developing a lode property on Boulder Creek near 
Tok-Salinas Road. | 

Clays.—Small quantities of clay suitable for local manufacture of 
common brick and fire brick were produced in 1948 from deposits 
near Anchorage and at Sheep Mountain east of Palmer on the Glenn 

| Highway. A small-capacity brick plant was operated at Anchorage | 
in 1948 by Clay Products Co., Inc. | 

Coal.—Alaska mined 410,000 short tons (preliminary figure) of 
bituminous coal and lignite in 1948—a new record production. The 
output was 14 percent greater than in 1947 and 12 percent higher than 
the previous record production of 366,809 tons in 1946, due largely 
to full-scale stripping operations at three properties in the Nenana 
field, about 75 miles southwest of Fairbanks. Of interest in connec- 

: tion with these operations—of which the Usibelli mine was the larg- 
est—was the removal of gravel and sandstone overburden by the use 
of bulldozers and hydraulic giants before extraction of coal by the 
usual power shovels. The principal underground mines include the 
Suntrana in the Nenana field operated by the Healy River Coal 
Corp., and the Evan Jones Coal Co. Jonesville mine in the Matanuska 
field, 45 miles northeast of Anchorage. 

Gem Stones.—No jade (nephrite) was reported produced in the 
Kobuk River area in 1948. Arctic Circle Exploration Co., Inc., has 
been the principal producer and fabricator of this material. 
Graphite.—Although no production was reported, a graphite deposit 

on the south shore of Imuruk Basin was prospectéed and sampled in 
1948 by the Alaska Graphite Syndicate. | 
Limestone.—The Permanente Cement Co. made regular shipments 

of limestone during 1948 from its quarry on Dall Island in the Ketchi- 
kan District, Southeastern Alaska, to Washington State for the 
manufacture of cement. 
Mercury.—The Decoursey Mountain mine, 24 miles from Crooked 

Creek, was the only producer of mercury in Alaska in 1948. A total 
of 50 tons of ore was treated in two D retorts, and 100 flasks of metal 
were recovered. About 450 feet of development drift were driven 
with low-grade showings along most of the distance. Backs of 140 
to 190 feet, all unmined, exist above this development drift. 

A report * on the Rainy Creek mercury prospect, which lies at the 
western base of the Kilbuck Mountains, about 80 miles southeast of 
Bethel, in southwestern Alaska, was published in 1948. The deposits 
are believed to have been discovered between 1910-20. Production 
of mercury from the area has been solely from cinnabar concentrates 
recovered as a result of gold placer operations. About 2,000 pounds 
of high-grade concentrate were said to have been shipped. 

Platinum Metals.—Placer deposits in the Goodnews Bay district in 
the Kuskowim region in 1948 continued to yield a substantial quantity 
of crude platinum containing a small percentage of gold. 

1 Rutledge, F. A., Investigation of the Rainy Creek Mercury Prospect,’ Bethel District, Kuskowim 
Region, Southwestern Alaska: Bureau of Mines Rept. of Investigations 4361, 1948, 7 pp.
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Pumicite.—The Alaska Katmalite Corp. was active during 1948 
in the manufacture of building blocks at its small plant at Anchorage. 
The pumicite raw material used as aggregate in the blocks was mined 
from deposits developed on Augustine Island, Iliamna district, on 
the west side of Cook Inlet. 

Sand and Gravel.—Production of sand and gravel in Alaska was | 
reported by R. J. Sommers Construction Co., Juneau, Alaska; the | 
Alaska Road Commission; and the Corps of Engineers, Department 
of the Army. ) 

Tin.—The Arctic Tin Co. developed tin placers in the York area 
(Port Clarence district) near the western tip of the Seward Peninsula 
in 1948, using dragline-bulldozer equipment. The Cleary Hill Mines | 
Co. recovered a small quantity of tin concentrate as a byproduct of its 
placer-gold operations near Tofty in the Hot Springs district. | 

Tungsten.—The J. H. Scott Co., operating the Riverside mine near 
Hyder, Southeastern Alaska, produced a small quantity of concentrate 
from ore mined chiefly for its lead content in 1948. 

Miscellaneous Minerals.—There was no recorded production of 
asbestos, chromite, or petroleum in Alaska in 1948.
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~ GENERAL SUMMARY 

HE MINING of copper ore, the most important part of Arizona’s 
Tuning industry, rose to 39,072,204 tons in 1948, the largest annual 

output in the history of the State, exceeding the record established 
in 1947 by 1,261,756 tons (8 percent). The State also made a record 
output (664,603 tons—40,206 tons more than in 1947) of zinc-lead ore. 
These increases in ore output in 1948 resulted in a record production 
of lead, the greatest output of silver and copper since 1943, and the 
greatest yield of gold since 1944; the output of zinc declined only 
332,000 pounds from the record output of 1947. The State remained 
the largest producer of copper in the United States, ranked third in 
zinc, and again ranked first in total value of the five metals. Produc- 
tion in 1948 (in terms of recoverable metals) was 109,487 fine ounces 
of gold, 4,837,740 fine ounces of silver, 750,242,000 pounds of copper, : 
59,798,000 pounds of lead, and 108,956,000 pounds of zinc, indicating 
increases over 1947 of 14 percent in gold, 6 percent in silver, 2 percent 
in copper, and 5 percent in lead; zinc declined slightly (about 0.3 
percent). The total value of the five metals was $196,207,948 in 1948, 
the highest value since 1918 and a 7-percent gain over 1947. The total 
value of the gold was $3,832,045—2 percent of the State total value; 
silver, $4,378,399—2 percent; copper $162,802,514—-83 percent; lead 
$10,703 ,842—6 percent; and zinc, $14,491,148—7 percent. The value 
of the metals recovered from copper ore was $166,494,997 in 1948 
($157 ,260,992 in 1947) or 85 percent of the State total. About 90 
percent of the State gold production and 75 percent of the silver in 
1948 came from six districts—Ajo, Big Bug, Copper Mountain 
(Morenci), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee) ; 
99 percent of the copper came from eight districts—Ajo, Copper 
Mountain (Morenci), Eureka (Bagdad), Globe-Miami, Mineral Creek 
(Ray), Pioneer (Superior), Verde (Jerome), and Warren (Bisbee); 
84 percent of the lead came from five districts—Big Bug, Harshaw, 
Old Hat, Pima, and Warren (Bisbee) ; and 94 percent of the zinc came 
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from seven districts—Big Bug, Cochise (Dragoon), Eureka (Bagdad), 
Harshaw, Old Hat, Pima, and Warren (Bisbee). 

Outstanding features of Arizona’s mining activities in 1948 were 
completion in March of open-pit development and construction at the 
Inspiration copper property at Inspiration in Gila County, develop- 
ment and construction of an open pit at the Ray copper property of 
the Kennecott Copper Corp. in Pinal County, and installation of a 
power plant and construction of other facilities by the Magma Copper 
Co. for underground exploration at the San Manuel property, also in 
Pinal County. | 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been 
calculated at the following prices. : 

Prices of gold, silver, copper, lead, and zinc, 1944-48 
eee 

- Gold 1 Silver ? Copper 2 Lead 3 Zine 8 
Year (per fine (per fine (per (per (per 

ounce) ounce) pound) pound) pound) 

1944. ooo eee $35. 00 $0. 711+ $0. 135 $0. 080 $0. 114 1945... eee eee 35. 00 711+ . 135 . 086 115 1946__.-------------.---------------------- 35. 00 . 808 . 162 . 109 . 122 1947... eee eee 35. 00 . 905 . 210 .144 121 1948... 35. 00 . 905-++ 217 .179 . 133 
ee 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-++ ($20.671835) per fine ounce. 

1 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 
31, 1947: $0.905; 1948: $0.9050505. | 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 

Mine production of gold, silver, copper, lead, and zinc in Arizona, 1944-48, and 
total, 1860-1948, in terms of recovered metals 

— 

| Mines produe- | . | Gold (lode and placer) | Silver (ode and placer) 
Year 8 Ore (short 

~ oe es tons) | A 

Lode | Placer Fine ounces Value Fine ounces Value 

1944. | 226 17 | 35,900, 641 112,162 | $3,925,670 4,394,039 | $3, 124,650 1945.---------------| 202 18 | 31, 266, 904 77, 223 2, 702, 805 3, 558,216 | 2, 530, 287 1946._--.-..........] 194 33 | 31, 058, 179 79, 024 2, 765, 840 3, 268,765 | 2,641, 162 1947._.-.-.--..----.]} 315 30 | 38, 636, 280 95, 860 3, 355, 100 4,569,084 | 4, 135, 021 1948._-------.-----.} 360 39 | 39, 925, 686 109, 487 3, 832, 045 4, 837,740 | 4,378, 399 
1860-1948._-..-.--2|o---ee fe ee (1) 11,073, 506 | 275, 067,865 | 302, 094, 238 | 225, 778, 119 
wt 

Copper Lead. Zine 

Year ON | et tenn me—mencvennanemeem= | Notal value 

Pounds Value Pounds Value Pounds Value 

1944_._._..__] 716, 606, 000 | $96, 741,810 | 33, 414, 000 | $2,673,120 | 58,154,000 | $6,629,556 | $113, 094, 806 1945.-...----] 574, 406,000 | 77,544,810 | 45,734,000 | 3,933,124 | 80,462,000} 9, 251,980 95, 963, 006 1946.........] 578, 446,000 | 93, 708, 252 | 47,860,000 | 5,216,740 | 87,330,000 | 10,654,260 | 114, 986, 254 1947__.....--| 782, 436, 000 | 153, 811, 560 | 57,132,000 | 8, 227,008 | 109, 288, 000 | 13, 223,848 | 182, 752, 537 1948_....-.--| 750, 242, 000 | 162, 802, 514 | 59,798,000 | 10, 703, 842 | 108, 956, 000 | 14,491,148 | 196, 207,948 
1860-1948. _.| ? 11, 919, 431 |3,625,890,876 | 2 432,522 | 67,291,982 | 2 386,592 | 81,088,917 | 4, 275, 117, 759 
a 

1 Figure not available. 2 Short tons.
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The average price of copper, lead, and zinc rose in 1948—-copper to 
$0.217 per pound, lead to $0.179 per pound, and zine to $0.133 per 
pound. The price of gold remained at $35 per fine ounce and silver 
at $0.905-+ per fine ounce. The average price of copper in 1948 was 
the highest since the war year 1918, when it was 24.7 cents per pound; 

Mine production of gold, silver, copper, lead, and zinc in Arizona in 1948, by 
| months, in terms of recovered metals . 

ae Gold Silver Copper Lead Zine 
Month (fine (fine (short . (short (short 

. ounces) ounces) tons) tons) tons) 

January_.-.-------------------------------| 8, 942 383, 900 31, 335 2, 095 3, 960 
February_..------------------------------- 8, 340 362, 750 29, 430 2, 285 4, 370 
March..__..------------------------------- 9, 370 410, 975 31, 565 2, 735. 5, 050 
April....--.-------------~----------------+- 9, 045 419, 250 31, 750 2,410 4, 440 

-  May_...--.-------.----------------------- 9, 285 429, 400 30, 920 2, 385 4,170 
June......----.-_-.--_----------------+----- 9, 240 417, 750 31, 820 2, 475 4, 223 
July_..-.--.------------------------------- 9, 025 381, 750 30, 570 2, 510 4, 370 
August__...--..-..------------------------ 8, 430 _ 894, 600 30, 225 2, 605 | - 4, 925 
September._...-.-.------------------------ 8, 550 375, 200 28, 470 2, 405 4, 330 
October. _....----.------~-------------~---- 9, 240 406, 165 32, 396 2, 536 4, 510 
November._.-_-...--.--------------------- 9, 440 |. 415, 500 32, 375 2, 638 4,945 
December...----...-.---~----------------- 10, 580 440, 500 34, 265 2,820 | - 5, 185 

Total: 1948__..-.-..----------------- 109, 487 | 4,837, 740 375, 121 29, 899 54, 478 
1947___..-.--.----------------- 95,860 | 4, 569, 084 366, 218 28, 566 54, 644 

a = SS SS TS Le 

Gold produced at placer mines in Arizona, 1944-48, by classes of mines and 
| methods of recovery | 

| | Gold recovered 
Mi Material _ 

ines pro-| treate 
Class and method ducing (cubic Fine Val Average 

yards alue per cubic ounces yard 

Surface placers: 
Gravel mechanically handled: 

Dragline dredges: 
1944-45... ----. ee fee fe---- Je ee e+ | -- --- - + | --- = - - ++ 
1946. __....-----.--------------- 1 160, 000 185 $6, 475 $0. 04 
1947-48_.._..-.-.-----_----__-._]--.~-------~--|------- ++ -- ee ee eee ee = = Jee 

Nonfloating washing plants:! | 
1944-45___._.__._---.-..---_-._|--.--------.]------------ [------------ |------------ [--- 
1946_..--.---.--.--------.~----- 2 6, 000 116 4, 060 . 68 
1947___...------------.-------- 2 2, 700 34 1, 190 . 44 
1948__.-..---._.----~---------- 3 97, 800 637 22, 295 . 20 

Small-scale hand methods: 
Wet and dry: ‘ 

1944___-. 2-2 16 3, 000 238 8, 330 2. 78 
1945___-.-----2..-.-_-.-------- 16 3, 500 535 18, 725 5. 35 
1946___-.------.--.---~-------- 26 2, 000 81 2, 835 1. 42 
1947___-.---------------------+- 19 6, 500 241 8, 4385 1. 30 
1948___-.---------.------------ 25 2, 960 185 6, 475 2.19 

Underground placers: 
Drift: 

1944_._.-.-_-.---....--------------- 1 70 4 140 2. 00 
1945_._-_-_-..-..--~--------------- 2 80 5 175 2. 19 
1946_-..___-.------.--------------- 4 200 16 560 2. 80 
1947___-_------- eee neee 9 200 39 1, 365 6. 83 
1948__._-_-_-..--------------------- 1i 135 16 560 4.15 

Grand total placers: 
1944___ eee ee 17 3, 070 242 8, 470 2. 76 
1945___-_--.---_---- +--+ ---- 18 3, 580 540 18, 900 5. 28 
1946__.-------.._---------------------- 33 168, 200 398 18, 930 . 08 
1947_____._-______._------------------- 30 9, 400 314 10, 990 1.17 
1948. __._-.---___.-. -.---------- +--+ ee 39 100, 895 838 29, 330 .29 

| 

1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a “‘dry-land dredge.”
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the average price of lead was the highest of any year since average 
metal prices were established in 1850; and the average price of zinc 
was virtually the same as that in 1916 (13.4 cents per pound), when 
it was the highest average price ever recorded. | 

Gold.—Most of the gold produced in Arizona is a byproduct of : 
copper ore and zinc-lead ore; and due to a substantial increase in both 
classes of ore in 1948, the State output of gold rose to 109,487 ounces, 
a 14-percent gain over 1947. In 1948, 77 percent of the State gold 

: output was recovered from copper ore, 14 percent from zinc-lead ore, 
6 percent from siliceous ores, and most of the remainder from lead ore . 
and zinc-copper ore and from placers. Gold from copper ore increased 
8,680 ounces, that from siliceous ores 2,326 ounces, and that from — 
zinc-lead ore 1,722 ounces. Gold from placers increased from. 314 
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FIGURE 1.—Value of mine production of gold, silver, and copper and total value of gold, silver, copper, 
pore zinc Meare 1870-1948. The value of lead and zinc has been less than $2,000,000 annually,
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ounces to 838 ounces. The New Cornelia mine of the Phelps Dodge 
Corp. in Pima County continued to be the leading gold producer in 
Arizona; it was followed by the Copper Queen (Bisbee) branch of the 
Phelps Dodge Corp. in Cochise County, the Iron King mine in 
Yavapai County, the Magma mine in Pinal County, the Morenci 
branch of the Phelps Dodge Corp. in Greenlee County, the United 
Verde branch of the Phelps Dodge Corp. in Yavapai County, and the 
Verde Exploration property, also in Yavapai County; these seven 
properties (all copper mines except the Iron King and Verde Explora- | 
tion) produced 90 percent of the State total gold. 

Silver.— Most of the silver produced in Arizona is a byproduct of 
copper ore and zinc-lead ore, and in 1948 these two classes of ore 
yielded 4,358,986 ounces of silver (90 percent of the State total) com- 
pared with 4,181,916 ounces in 1947. Copper ore yielded 2,814,833 
ounces of silver (58 percent of the State total) and zinc-lead ore 
1,544,153 ounces (32 percent); the remainder came principally from 
siliceous ores, lead ore, zinc-copper ore, and zinc-lead-copper ore. 
Silver from copper ore increased 231,569 ounces or 9 percent, but that 
from zinc-lead ore declined 54,499 ounces or 3 percent; silver from sili- 
ceous ores increased 93,999 ounces or 43 percent. The Phelps Dodge 
Corp. continued to be the chief silver producer in Arizona, and its 
output was about 100,000 ounces more than in 1947; its four properties 
(Copper Queen, Morenci, New Cornelia, and United Verde) produced 
67 percent of the State gold output, more than 59 percent of the silver, 
and 63 percent of the copper; and its Copper Queen branch also pro- 
duced nearly 38 percent of the State’s lead and 51 percent of the zine. 
Other large silver producers in Arizona in 1948 were Iron King, Magma, 
Flux-January-Norton, and San Xavier (Eagle-Picher Mining & Smelt- 
ing Co.) properties. 

Copper.— With no work stoppages and a rise in the price of copper 
in 1948, Arizona’s output of recoverable copper rose to 750,242,000 
pounds, the largest output since 1943 and a 2-percent gain over 1947. 
The Copper Mountain (Morenci) district, with an output of 296,632,- 
000 net pounds of copper, remained the leading copper-producing area 
in the State; it was followed by the Globe-Miami district with 176,956,- 
200 pounds, Ajo with 111,230,400, Warren (Bisbee) with 38,407,300, 
Mineral Creek (Ray) with 37,505,400, Pioneer (Superior) with 
37,440,700, Verde (Jerome) with 29,087,800, and Eureka (Bagdad) 
with 14,494,000. Substantial increases in copper output were made 
in each of these districts except the Globe-Miami, Mineral Creek 
(Ray), and Verde (Jerome). Copper ore and its products yielded 
741,906,998 pounds of copper as follows: 34,632,227 tons of copper 
ore treated by concentration yielded 80.1 percent; 686,780 tons of cop- 
per ore shipped crude to smelters 8.2 percent; and 3,753,197 tons of 
copper ore leached and 11,783 tons of cement copper (from mine-water 
precipitates and underground leaching operations) 11.7 percent. The 
Morenci branch of the Phelps Dodge Corp. was again the largest cop- 
per producer in Arizona; it was followed in order by the New Cornelia 
branch of the Phelps Dodge Corp., Inspiration, Castle Dome, Miami,
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Copper Queen branch of the Phelps Dodge Corp., Magma, Ray 
(Kennecott Copper Corp.), United Verde branch of the Phelps Dodge 
Corp., and Bagdad properties. | 

40 7 
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FIGURE 2.—Mine production of copper in Arizona, 1942-48, by months, in terms of recovered metal. 

Lead and Zine.—In 1948 Arizona exceeded its 1947 record output 
of lead and nearly equaled its 1947 record output of zinc. The pro- 
duction of lead in 1948 (59,798,000 pounds) was the largest for any 
year in the history of the State, and the production of zinc (108,956,000 
pounds) was only 332,000 pounds less than the record output in 1947; 
the lead output exceeded that of 1947 by 2,666,000 pounds or nearly 
5 percent. Arizona mines have succeeded in setting a record lead 
output each year since 1944. Despite a 16-percent decrease in lead 
production and 15-percent in zinc production, the Copper Queen mine 
of the Phelps Dodge Corp. at Bisbee remained by far the largest pro- 
ducer of lead and zinc in Arizona in 1948. Other large producers of 
lead, in order of output, were the St. Anthony property at Tiger, San 
Xavier mine near Sahuarita, Iron King mine at Humboldt, and Flux- 
January-Norton group near Patagonia. Other large producers of 
zinc, in order of output, were the Iron King, San Xavier, St. Anthony, 
Republic & Mammoth (Coronado Copper and Zinc Co.), Flux- 
January-Norton, and Old Dick properties. Of the State total, 38 
percent of the lead and 51 percent of the zinc came from the Warren 
(Bisbee) district in Cochise County. Other large producing districts 
of both lead and zinc were the Old Hat in Pinal County, Big Bug in 
Yavapai County, Pima in Pima County, Harshaw in Santa Cruz 
County, Aravaipa in Graham County, and Wallapai in Mohave 
County. About 90 percent of the total lead and 88 percent of the 
total zinc came from zinc-lead ore; 9 percent of the total lead came 
from lead ore, and most of the remainder of the lead from zinc-lead- 
copper ore and zinc-copper ore; and 10 percent of the total zinc came 
from zinc-copper ore, and nearly all the rest from zinc-lead-copper ore 
and zinc ore.
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. | MINE PRODUCTION BY COUNTIES 

Mine production of gold, silver, copper, lead, and zine in Arizona in 1948, by 
counties, in terms of recovered metals 

ee 
| Mines producing | Gold (ode and placer) Silver (ode and placer) 

| County | er EP Oooo”? OO oo 
Lode Placer | Fine ounces Value Fine ounces Value. 

Cochise......------------ae---} WD Juwe-------| 20,885 | $713,475 | 1,557,818 | $1, 409, 904 
Coconino. _.__.----.---------- 2 4 140 1, 264 1, 144 
Gila__._--._-..--------------- 29 |--..------ 2, 819 98, 665 155, 757 140, 968 . 
Graham_.._..-..--.---------- 7 |..-------- 197 6, 895 17, 251 15, 613 
Greenlee._.__..--.------------ 2 9, 337 326, 795 740, 520 670, 208 
Maricopa._..__-.-----..------ 16 5 108 3, 780 20, 317 ~ 18,388 
Mohave..-..-...--.--------- 34 |__w 778 27, 230 34, 997 31, 674 
Pima.......------~----------- 31 1 _ 39,219 | 1,372, 665 631, 810 571, 820 

Pinal..........-2--.---------- 47 |... --- 12,188 | "426, 580 508,374 | 458, 204 
Santa Cruz...-.--..---------- 25 |--..-.---- 156 5, 460 235, 672 213, 295 
Yavapai_.._.----.------------., 94 17 24, 099 843, 465 926, 534 838, 560 
Yuma......-----.------------ 41 16 197 6, 895 9, 426 | 8, 531 

Total: 1948_....-----.-- 360 39 109, 487 | 3,832,045 | 4,837,740} 4,378, 399 
1947. _..--.-.--4- 315 - 80 95,860 | 3,355, 100 4, 569, 084 4, 135, 021 

ooo ——=—=eeeE==~=qq—CC——E—lE—E—E—eEee=—————————————E——— 

| | Copper Lead Zinc 

County $$ _ oem Total 

: Pounds Value Pounds Value Pounds Value 

Cochise. .....-.-----| 40, 441, 600 | $8, 775, 827 |25, 089, 600 |$4, 491, 038 | 61, 852, 000 |$8, 226, 316 | $23, 616, 560 
Coconino___...------ 299, 000 64, 883 |_-.__-.---.]_-.-..-.----|------------|----------- 66, 167 
Gila__._..._._...-----|178, 418, 100 | 38, 716, 728 587, 000 105, 073 2, 600 346 | 39,061, 780 
Graham.....-..-----} . 106, 000 23, 002 | 2, 283, 200 408, 693 | 2,196, 000 292, 068 746, 271 
Greenleo...--.-_---|296, 632, 000 | 64,369,144 | " 4,800 359 |_...........|__--.----..| 65,367, 006 
Maricopa..-..--....| 307,000} 66,619 | 10,900 1,951 |2_22222 2 90, 738 
Mohave.....-------- 728, 400 158, 063 | 1, 055, 300 188, 899 | 1, 457,000 193, 781 599, 647 
Pima._..._..-.._....|112, 470, 800 | 24, 406, 164 | 8, 077, 600 | 1, 445,890 | 11, 712, 000 | 1,557,696 | 29, 354, 235 
Pinal__..._....------| 75, 661, 000 | 16, 418, 437 |11, 810, 400 | 2,114,062 | 7,600,400 | 1,010,853 | 20, 428, 226 
Santa Cruz....------| . 273, 000 59, 241 | 4, 551, 600 814, 736 | 6, 534, 400 869, 075 1, 961, 807 
Yavapai-.....-_....| 44, 887, 200 | 9, 740, 522 | 6, 036, 400 | 1, 080, 516 | 17,598, 000 | 2,340,534 | 14, 843, 597 
Yuma__...-.-.------ 17, 900 3, 884 291, 200 52, 125 3, 600 479 71, 914 

| Total: 1948.._.|750, 242, 000 |t62, 802, 514 |59, 798, 000 |10, 703, 842 1108, 956, 000 |14, 491, 148 | 196, 207, 948 
1947____|732, 436, 000 |153, 811, 560 |57, 182, 000 | 8, 227, 008 |109, 288, 000 |13, 223, 848 | 182, 752, 537 

een rnp SS SAS 

MINING INDUSTRY 

The upward trend of Arizona’s mining industry that began in 1947 
continued throughout 1948 at an accelerated pace; with no work 
stoppages at the mines in 1948 and with substantial increases in the 
prices of copper, lead, and zinc, mining of all classes of ore reached a 
record output of 39,925,686 tons, 1,289,406 tons more than the record 
output of 1947. The outputs of copper ore (39,072,204 tons) and 
zinc-lead ore (664,603 tons) were the highest in the history of the 
State; copper ore increased 3 percent from 37,810,448 tons in 1947 
and zinc-lead ore 6 percent from 624,397 tons. Zinc-copper ore 
increased to 101,405 tons—a 23-percent gain; but siliceous ores de- 
clined to 56,090 tons—a 23-percent loss; lead ore to 23,231 tons— 
a 5-percent loss; and zinc ore and zinc-lead-copper ore to 7,911 tons— 
a 63-percent loss. Of the State total ore, 38,967,623 tons (97.6 per- 
cent) was copper ore mined in the Copper Mountain (Morenci), 

| Globe-Miami, Ajo, Mineral Creek (Ray), Eureka (Bagdad), Verde
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(Jerome), Warren (Bisbee), and Pioneer (Superior) districts, and 
656,763 tons (98.8 percent) of the State total zinc-lead ore was mined 
in the Warren (Bisbee), Big Bug, Old Hat (Oracle), Pima, Harshaw, 
Aravaipa, and Wallapai (Chloride) districts. Mining operations at 
five open pits—Ajo, Bagdad, Inspiration, Miami (Castle Dome), 
and Morenci—produced 29,638,873 tons of copper ore in 1948 com- 
pared with four open pits in 1947, which produced 26,818,513 tons. 
Labor was more plentiful in 1948 than in 1947, but at the close of the 
year a shortage still existed at some of the underground copper mines 
and at some zinc-lead mines. 

| : ORE CLASSIFICATION  —_s : 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | | 

Ore sold or treated in Arizona in 1948, with content in terms of recovered metals 

Mines Ore Gola Silver : 
. Copper Lead Zine 

Source ae 2 Shor } (ine omnes) (pounds) |(pounds)] (pounds) 

Dry and siliceous gold ore_._._. 67 13, 117 8, 523 22, 254 - 138, 874 27, 521 23, 320 
Dry and siliceous gold-silver ore_ 9 15, 265 770| - 38,205 51, 517 2,091/.......---- 
Dry and siliceous silver ore...__ 36 27, 708 605} 251,826 29, 889 19, 373 wane nee enee 

112] _56,090| 6, 898/ 312,285] 220,280] 48,985; 23, 320 
Copper ore.......--.-----------]  104|89,072, 204] 84) 391/12, 814, 833| 2741, 906, 998/_.____" |... : 
Lead ore....-.-.-.---.-.-.---.-| 128] 23,231] —-1,045| -” 80,464] 119, 720] 5, 518, 805| 78, 991 | 
Lead-copper ore......---------- 6 242 10 1, 607 11, 922 49, 728 2,035 
Zine ore.-...------------------- 4 3, 966 17 2, 895 19, 450 19, 350 518, 750 
Zinc-copper ore......----..-.--- 9} 101,405 926 65, 811 3, 585,415} 207,037] 11, 270, 128 
Zine-lead ore....-..----.-..-..- 52| 664,603] 15, 361| 1,544,153| 4, 288, 582153, 713, 505| 96, 339, 476. 
Zinc-lead-copper Ore...-..-.-..- 3] «3,945 1] ” 15,556 89,633} 240,500). 723, 300. | 

Total lode mines.........| 3 360/39, 925,686] 108, 649|14, 837, 604|2750, 242, 000/59, 798, 000|108, 956, 000 
Placers.....---.---------------- 39].-.------- 838 136].----.------|----------|----------- 

Total: 1948...........-..-| 399]39, 925,686] 109, 487|14, 837, 740|2 750, 242, 000/59, 798, 0001108, 956, 000 | 
1947..--.-.-..-....| 345138, 636,280] 95, 860|44, 569, 084|5732, 436, 000/57, 132, 000/109, 288, 000 

1 Includes 80 ounces recovered from underground mine-water precipitates. | - _ 7 
2 Includes 86,709,683 pounds recovered from ore leached and mine-water precipitates. . 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
4 Includes 245 ounces recovered from underground mine-water precipitates. i 
§ Includes 83,310,570 pounds recovered from ore leached and mine-water precipitates. 

METALLURGIC INDUSTRY 

Of the 39,925,686 tons of ore produced in 1948 in Arizona, 35,412,392 
tons (89 percent) were treated at 34 milling plants and 3,753,197 tons 
(9 percent) at 2 leaching plants; the remainder, 760,097 tons (2 
percent), was shipped crude to smelters. 

Ore treated at milling plants in 1948 comprised chiefly 34,632,227 | 
tons of copper ore, 659,936 tons of zinc-lead ore, and 101,405 tons of 
zinc-copper ore. Copper ore from the Miami property was treated 
by a combination of leaching and concentration, copper ore from the 
Inspiration mine was treated by straight leaching and by leaching and 
concentration, and copper ore from the Emerald Isle mine was treated 
by straight leaching. The large copper-concentration plants at 
Morenci (45,000-ton a day), Ajo (25,000-ton), Miami (18,000-ton), 
Inspiration (18,000-ton), Castle Dome (10,000-ton), Hayden (10,000- , 
ton), Bagdad (3,000-ton), Clarkdale (2,100-ton), and Superior (1,150-
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ton); the copper-leaching plants at Inspiration (9,000-ton) and Miami 
(3,000-ton); and the zinc-lead concentration mills at Bisbee (Copper 
Queen 900-ton and Shattuck Denn 150-ton), Sahuarita (Eagle-Picher 
500-ton), Humboldt (Iron King 470-ton), Tiger (St. Anthony 500- 
ton), Patagonia (Trench 200-ton), and Chloride (Tennessee 150-ton) 
were operated continuously in 1948, most of them at a higher rate | 
than in 1947. The copper smelters of the Phelps Dodge Corp. at 
Clarkdale, Douglas, and Morenci, the International Smelting & 
Refining Co. copper smelter at Miami, the American Smelting & 
Refining Co. copper smelter at Hayden, and the Magma Copper Co. 
copper smelter at Superior operated continuously throughout the 
year. Most of the copper concentrates produced at mills in Arizona 
are treated at smelters in Arizona, but all the lead concentrates 
produced at mills in Arizona in 1948 were shipped to the smelter at 
El Paso, Tex., and all the zinc concentrates were shipped to smelters 
at Amarillo and Dumas, Tex.; Fort Smith, Ark.; Henryetta, Okla.; 
and Great Falls, Mont. 

The followimg tables give details of the treatment of ores produced 
in Arizona in 1948. 

Mine production of metals in Arizona in 1948, by methods of recovery, in terms. 
of recovered metals 

; Material Gold : . 
Silver (fine Copper Lead Zine 

Method of recovery rere ees) own.) ounces) {| (pounds) (pounds) (pounds) 

Ore amalgamated__._...------ 213 46 22 |_....-.-------|-.----------|------------ 
Concentrates smelted_......--| 1,502,513 | 78,047 | 3,314,406 | 602, 299, 717 | 53,994, 566 | 108, 771, 346 
Ore smelted.............----| "760,097 | 30,556 | 1,523,096 | 61,232,600 | 5,803, 434 184) 654 
Copper precipitates smelted _ _ 11,783 |_.--.-.-.- 80 | 1 16,874, 713 |--_--..-..-_]-.--.-_._--- 
Copper ore leached --_.-.-----| ? 3, 753,197 |....-...__|.-..--..----] 69, 834,970 |_--.-.---___]_--- -_2 2 
Placer....-..-.-----222-22-2--|---2---e---- 838 136 |---| 

Total: 1948. ._.......-..|....-.....-.| 109,487 | 4,837,740 | 750,242,000 | 59,798,000 | 108, 956, 000 
1947____.._..--.-|_-.---------| 95,860 | 4, 569,084 | 732, 436,000 | 57, 132/000 | 109, 2887 000 

1 Distributed as follows: Cochise County, 423,470 pounds; Gila County, 8,220,218 pounds; Greenlee 
County, 1,115,730 pounds; Mohave County, 581,268 pounds; Pinal County, 6,342,027 pounds; and Yavapai 
County, 192,000 pounds. 

2 Treated by straight leaching at 1 plant in Gila County and 1 plant in Mohave County. 

Gross metal content of Arizona ore treated at mills in 1948, by classes of ore! 

Gross metal content of mill feed 

Ore (short 

Class of ore tons) Gold Silver Copper Lead Zinc 
ouness) ouness) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold_-._.__.- 1,813 230 3, 954 3, 150 30, 350 50, 000 
Dry and siliceous silver_.____- 20 |... 600 |....--------_- 500 1,500 
Copper-_.......-..------------| 34, 632, 227 78,049 | 2,110,968 | 704, 753,920 |__.._._.____ 6, 210, 200 
Lead.._....-....--s-s--2----- 8 975 345 23, 594 14,317 | 1, 266, 023 129, 021 
Lead-copper.-_.__.----.------- 105 8 1, 176 5, 217 11, 018 2, 880 
Zinc................-.-..-.-- 3, 966 25 3) 840 29, 451 28, 205 697, 066 
Zinc-copper___._._---.-------- 101, 405 1, 054 83, 255 4,131, 549 352, 225 | 16, 745, 137 
Zinc-lead..._.-..-....-..-.-..| 659,936 | 23,091 | 1,877,432 | 5, 750, 629 | 60,714,067 | 126,725, 914 
Zinc-lead-copper__.__._.------ 3, 945 2 17, 982 139, 892 275, 416 896, 241 

Total: 1948.............-| 35,412,392 | 102,804 | 4,122,731 | 714,828,125 | 62,677,804 | 151, 457, 959 
1947_...-......-.-| 34,253,711 | 91,825 | 4/048, 770 | 711,011,939 | 60, 898, 992 | 148) 392, 996 

1 Exclusive of copper ore by leaching.
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Gross metal content of concentrates produced from ores mined in Arizona in 
1948, by classes of concentrates smelted . 

Concen- | Gross metal content 
trates {oO 

Class of concentrates produced : 
(short  |Gold (fine! Silver (fine Copper Lead zine 
tons) ounces) ounces) (pounds) (pounds) | (pounds) . 

Dry gold__.__..--------------- 59 118 1, 948 947 5, 827 8, 885 
Dry silver_....-.-.....----.-- 4 jo. §23 |____---------- 391 1,055 
Copper.._.-..---.-----.------| 1,328,187 | 63,630 | 1,800,783 | 611, 839, 927 4,692 | 5, 756, 290 

Lead____.._.------------------ 55,923 | 11,611 | 1,155, 506 3, 351, 796 | 50, 543, 705 | 10, 711, 603 
Lead-copper__.....--.-.-.---- 1, 057 - 29 24, 614 216, 406 456, 565 400, 181 
Zine._.._.--.--.--------------] 107,136 2, 615 416, 157 2,264,742 | 5,626,620 | 118,355, 097 | 

- ‘ZYine-lead__.._--.-------------- 135 23 5, 426 9, 565 106, 951 133, 918 
Zine-lead-copper__------------ 176 34 4, 887 29, 379 46, 056 63, 534 
Iron.._..--.------------------ 9, 836 1, 462 25, 718 19, 989 228,880 | 1, 843,007 

Total: 1948.........-...| 1,502,513 | 79,522 | 3,435,562 | 617,732,751 | 57,019, 687 | 131, 973, 570 
. 1947_...-.......-| 1,268,436 | 67,436 | 3,343,851 | 608,981,612 | 54,867, 954 | 131, 626, 715 

Mine production of metals from mills in Arizona in 1948, by counties and by 
classes of concentrates smelted, in terms of recovered metals 

Recovered in Concentrates smelted and recovered metal 

Material 
Shoce Coneen- 
snor : rates s 

tons) fang me pro fond ae Copper | Lead Zine - 

7 ounces) | ounces) aver ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
tons) 

BY COUNTIES | 

Cochise._.......| 297, 221{.._.....|........| 88,981] 2,416] 634,.766| 4, 461, 343123, 552, 849] 61, 852, 000 
Gila_._.._.....-| 8,343, 639] 2|_.......| 140, 738| 2,546! 140, 600| 98, 686, 247 4,010 2, 600 
Graham.._-_____- 25,708}...-.---|..---.--| 2,549 6| 5,918 23,226] 818,592] 2,041,000 
Greenlee_______.|15, 567, 480]......._].-...._.| 560,897] 8,635] 600, 000/293, 975, 000]..._______|.__..-____- 
Mohave..-____- 18, 276 1}._-.-.--| 2,341 494} 26,846 57,383] 842,925] 1, 442, 700 
Pima_....-..---] 7,809, 950}......._]_.......] 210, 586] 38, 649] 622, 272/111, 804, 496] 7, 924 704] 11, 712, 000 
Pinal_____.._...] 1, 911, 189]___..___]._____..] 347,976] 10,932] 384,388] 64, 052, 599110, 756, 773| 7, 591, 400 | 
Santa Cruz.._..| 66, 621 29 201 10,034 73| 223,592} 243,073) 4, 225,393) 6, 531, 646 
Yavapai________| 1,368, 902 2 1} 141,230} 14,296] 672,948! 28, 996, 350] 5, 724,043! 17, 598, 000 
Yuma_.-_._.__.- 3, 456 12 1 181|_.....-.| 3, 076|._.---_--__-| | 145, 277|____.-____- 

Total: 1948_(35, 412, 392 46 22]1, 502, 513] 78, 04713, 314, 406/602, 299, 717/53, 994, 566|108, 771, 346 
1947_|34, 253, 711} 1,284] 7, 090]1, 268, 482] 65, 52613, 190, 574/593, 765, 129]51, 614, 538/109, 268, 900 

BY CLASSES OF CONCENTRATES 

6) 59} 118] «1, 948 805} 5, 803|...- 
Silver__...-------.-----2-------e----eeeeeee| AN 523]... __ 375|_..------_- 
Copper_.............-.......---------------{1, 328, 187] 62, 50811, 722, 7651597, 296, 750 1,112} 108, 240 

_ Lead_...---2- 222... ---------------------] 55, 928] 11, 611]1, 155, 506| +2, 848, 236/48, 525,161| 2, 417, 278 
Lead-copper_....._.....---.---------------- 1, 057 29] 24,614] 191,017] 438, 479 23, 200 
Zine... _..-----------2----------------------] 107,136] 2, 267] 373,701] 1, 912, 197} 4, 667, 8741105, 739, 414 
Zine-lead ____.._..-..--.---.---------------- 135 18] 4,744 8,010} 93, 261 111, 757 
Zinc-lead-cop- 

per. ..---.- eee e- 176 34 4, 887 25,693! 43, 362 49, 670 
Iron_.......-...--.-------------------------| 9,836] 1,462| 25, 718 17,009] 219,349! 321, 787 

Total 1948____.......-...-.......--..----|1, 502, 513] 78, 047/3, 314, 406/602, 299, 717/53, 994, 566/108, 771, 346 
aT a a a a A A  C, 

883326—50———89 . . a =.
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Gross metal content of Arizona crude ore shipped to smelters in 1948, by classes 
of ore 

Gross metal content 

o (oer Pe a a 
lass of ore _ (shor : 

tons) old “a Copper Lead zine 
ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold__........-.} 11,304 §, 324 18, 867 144, 292 7, 283 4, 300 
Dry and siliceous gold-silver......| 15, 265 770 38, 205 88, 860 3,611 }_----------- 
Dry and siliceous silver___..-..-..| 27,688 605 251, 303 33, 991 27, 852 3, 085 
Copper..._._------.---..-.-..--..] 686, 780 | | 22,712] 1,138,923 | 63, 891, 522 8, 000 7, 142, 584 
Lead_.....-...--------------------| 14,256 856 61, 695 131,311 | 4,695,177 259, 825 
Lead-copper_-..---.----------__-- 137 5 578 9, 328 42,109 |_---._-_1_-- 

/ Zine-lead-. 2222222222222] 4,667 284 13, 525 88,792 | 1,288, 599 973, 491 

Total: 1948.......-....-----.| 760,097 | 30,556 | 1, 523,096 | 64,388,096 | 6,072,631 | 8, 388, 285 
1947___....----.-----] 710,769 }| 28,711 |. 1,371,127 | 58,328,146 | 5,743,649 | 5, 403, 387 

Mine production of metals from Arizona crude ore shipped to smelters in 1948, 
in terms of recovered metals 

Ore Gold Silver : 
Copper Lead Zine (short (fine (fine 

| tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 

BY COUNTIES 

Cochise..........-.-..----..----..| 325, 218 17, 969 922,972 | 35, 556, 787 1, 536, 751 |----- 2222. 
Coconino......--...-.----.------- 2, 140 4 1, 264 299,000 j-..--------_]------- oe. 
Gila. ...2-2 2.2 eee 40, 007 271 15,157 | 1, 676, 665 582,990 }|.-..-._-.-.- 
Graham.....-.-.2-0-2--2- ee 5, 448 191 11, 333 82,774 | 1, 464, 608 155, 000 
Greenlee... ee 85, 403 702 140,520 | 1,541,270 4,800 |_---2.-2 Le 
Maricopa............--..----.---. 3, 677 98 20, 317 307, 000 10,900 }..--. 2-22. 
Mohave......--.---------.-- 1, 752 283 8,151 89, 749 212, 375 14, 300 
Pima... 2 12, 125 35 9, 433 666, 304 152, 896 |... -_- 
Pinal. -.22.2...-22- 02. 65, 580 1, 256 121,986 | 5,266,374 | 1,053, 627 9, 6000 
Santa Cruz_........-.-..-.-----.. “1, 665 54 12, 060 29, 927 326, 207 2, 754 
Yavapai.......2-...--.-.-...--...] 216, 424 9, 535 253, 554 | 15, 698, 850 312, 357 |..--..-.--_- 
Yuma... eee 663 158 6, 349 17, 900 145, 923 3, 600 

Total: 1948......-....-.-...| 760,097 30,556 | 1, 523,096 | 61, 232,600 | 5, 803, 434 184, 654 
1947. _.-.......------| 710, 769 28,711 | 1,371,127 | 55,360,282 | 5,517, 462 19, 100 

| | BY CLASSES OF ORE 

Dry and siliceous gold_............] 11,304 5, 324 18, 867 137, 029 6, 609 j.------.--_. 
Dry and siliceous gold-silver._....}|° 15, 265 770 38, 205 §1, 517 2,091 |_--.- 2 __. 
Dry and siliceous silver_-........-.| 27, 688 605 251, 303 29, 889 18,998 |...---...-.- 
Copper....-...-..-.-.............| 686, 780 22,712 | 1,188,923 | 60,820,312 |__| 
Lead_.....--.---------------------| 14,256 856 61, 695 110,561 | 4,498, 271 2, 754 
Lead-copper...----.------.-.--_-- 137 65 578 7,952 40,179 |... eee 
Zinc-lead_...-.---..---..-.--.---. 4, 667 284 13, 525 75, 340 | 1, 237, 286 181, 900 

Total 1948__..........-.-.-.| 760,097 30, 556 | 1,523,096 | 61,232,600 | 5, 803, 434 184, 654
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, REVIEW BY COUNTIES AND DISTRICTS | 

COCHISE COUNTY 

California District—Portal Mines Development Co. operated the 
King-Ainsworth group near Portal and shipped 501 tons of ore, 
containing 4 ounces of gold, 800 ounces of silver, 2,400 pounds of | 
copper, 60,000 pounds of lead, and 110,000 pounds of zinc, to custom 
flotation mills in Arizona. The rest of the district output was mainly 
208 tons of zinc-lead ore produced from the Pine-Zinc mine and 166 
tons of lead ore from the Leadville group. 

Cochise District—The Republic and Mammoth mines of the 
Coronado Copper & Zinc Co. near Dragoon were the only producers 

“in the Cochise district in 1948. The company reported that 67,150 
tons of zinc-copper ore were treated in its 150-ton flotation mill, 
which yielded 3,095 tons of copper concentrate and 6,042 tons of 
zine concentrate. = 

Dos Cabezas and Tevis District.—Output in 1948 was 36 tons of 
zinc-lead ore produced from the LeRoy Consolidated Mines. 

Hartford (Huachuca Mountains) District.—Short Bros. worked the 
Armistice group nearly all year and shipped 156 tons of lead ore to 
the smelter at El Paso, Tex. . 

Swisshelm (Elfrida) District—Edwin Larson operated the Scribner 
mine throughout the year and shipped 6,148 tons of lead ore contain- 
ing 409 ounces of gold, 22,198 ounces of silver, 12,366 pounds of cop- 
per, 1,388,413 pounds of lead, and 163,043 pounds of zinc. Similar 
ore (1,230 tons) was produced also from the Chance mine by the 
Chance Mining Co. In addition, the company shipped 267 tons of 
zinc-lead ore to a custom flotation mill at Bisbee, Ariz. 

Tombstone District—The output of the Tombstone district in 
1948 was 19,229 tons of ore and old tailings containing 686 ounces of 
gold, 68,820 ounces of silver, 96,784 pounds of copper, 260,072 pounds 
of lead, and 140,000 pounds of zinc. The largest output was 13,865 
tons of old tailings (containing 595 ounces of gold, 33,375 ounces of | 
silver, and 76,361 pounds of copper) shipped from the Grand Central 
dump near Fairbank. Lessees worked the Tombstone group, shipped 
892 tons of silver ore and 558 tons of gold-silver ore, and milled 730 
tons of lead ore. The rest of the district output was principally 
1,500 tons of zinc-lead ore produced from the Mary Jo mine by the 
Charleston Lead Mines Co. and 1,369 tons of silver ore produced 
from the San Pedro mine by the Allison Mines, Inc. | 

Turquoise (Courtland, Pearce, Gleeson) District—Nearly all the 
output of the Turquoise district in 1948 was 3,798 tons of zinc ore 
containing 3 ounces of gold, 3,720 ounces of silver, 26,775 pounds of 
copper, 27,215 pounds of lead, and 668,018 pounds of zinc. The 
Billingsley Machinery Co. worked the San Juan group and milled 
2,584 tons of zinc ore, and the Shattuck Denn Mining Corp. worked 

| the Abril group and hauled 1,214 tons of similar ore to its custom 
flotation mill at Bisbee.



Mi e e s es e s . e e se ° Pmt 

Mines producing| Ure sold Gold (fi i 

_| Lode | Placer |(short tons)| Lode | Placer | Total Lode | Placer| Total | (Pounds) | (Pounds) | (pounds) value 

Cochise County: ~ 

alifornia. ..--------------------------- 8 |--__--.- 922 2 |_.---.-- 2 1,074 |.....- 

Docs 5 and Bovis 1 a 67, 180 sanoogge [ronseree [tenemos 15, 777 wove nae 1e 77 1, 038 700 188, 800 5, 749. 500 1 #00’ soc 
woe eee eee 

7 j 

Golden Rile..-.---e-c0-voeennen cna wt i. crrsetet | 13 180 |-------- 180 300 6,008 8, 600 2723 

artford...-......-.-.--------------e+- 7 17! 6 \........} 6! 1,054|.--.----| 1,054| 300 we 
Smelter. —....--------------2--07-070-777 waneeeee|eeeneee 1, 376 936 |...----- 236 8,277 |_--_--.- 8 77 8 400 sr’ 00 ee 10n oe 

Swisshelm.—.----------------c-erovvove{ |B evcvnoe] SBR | BBB m----]BS| G8 08 (LITT Be ba8 18,600 | 1, 658,900 |" 90,700} 840,331 
Turquoise.....-.-.--.--.--------------- 31... 3° 815 1|.......- 1 2 813 |____.... , 62,000 | 217, 000 80, 700 186, a2 _ eee __ oo. -----.-| 2,813 20, 6 

Coc Face Gann 1 __ 622, 102 19, 088 | 19, 083 1, 432, 172 -_.__-..|1, 432, 172 | 38, “07 300 22, OF Mp 55, 337 $08 21, 6se 7A 3 
Gila County: to aerenae- , weneene- ’ wennen ee 1, 264 299, 000 |-----.-----|------.----- 66,167 ty 

anner and Dripping Springs._......-- 8 |-------- 34, 583 246 246 11, 164 11, 164 4 ed 
Genet ene PPHNGS---------" he ’ ee , a ’ 1, 455, 800 499, 800 2, 600 424,433 b> 

Green Valley 22a g TT , 068, 163 2, 568 sacceote 2, 564 143, 887 wenee ne 143, 887 178, 956, 200 87,200 |...-------.-| 38, 635,060 © 

Pioneer !__-. 2.222222... -- eee ene 3 |_-.----- 69 oe 3 ys -664 | 800 |.......-.-.|------------ a 
Summit.._....-._..--.----------------- Q |_-_.---- 92 |._..-...|-----.--|---e-e-- 10 |.-.....- 10 6200 |...........|._......... 880 rq 

Graham County: ~~ ee , rr nn 1,137 tS 
TAaVAaIPA._- ee ee en ee ee eee woe eee Atay alPa.----------cn-c-oeterrteere rte 5 ee 31, 16 195 sortesct 198 17, 240 wa-e-ne- 47, 20 105, 600 | 2, 283,200 | 2, 196, 000 746, 104 ps 

Greenlee County: oo eee 400 |-----2-2-0-[ponennon nee er 
sh Peak.....--.--_---------------~--+- 2 |--------| 14, 768 530 |..------ 630 | 135,356 |-- | 
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Mine production of gold, silver, copper, lead, and zinc in Arizona in 1948 by counties and districts, in terms of recovered metals—Con. = 
rs EPEC 
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1 Pioneer district lies in both Gila and Pinal Counties. 
# White Picacho district lies in both Maricopa and Yavapai Counties. 
2 Old Hat district lies in both Pima and Pinal Counties.
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Warren (Bisbee) District.—Despite a decrease of 6 percent in silver 
output, 16 percent in lead, and 15 percent in zinc in 1948 compared : 
with 1947, the Warren district continued to be the largest producer 
of silver, lead, and zinc in Arizona, and in 1948 ranked second in gold 
and fourth in copper; the gold output declined 5 percent, but the 
copper output increased 13 percent. The value of the metal output 
of the district increased from $20,988,948 in 1947 to $21,686,724 in 
1948, owing principally to a rise in copper output. The only producer 
in the district in 1948 was the Copper Queen mine of the Phelps | 
Dodge Corp. The corporation reported that the Copper Queen 
branch produced 302,941 tons of copper ore and 218,466 tons of zinc- 
lead ore in 1948 compared with 270,719 and 286,730 tons, respectively, 
in 1947. In addition, 402 tons of copper precipitates and 570 tons 
of waste-dump ore were shipped to smelters. The zinc-lead ore was 
treated in the corporation 900-ton flotation mill at Bisbee, and the 
copper ore was shipped direct to the corporation smelter at Douglas. 

According to the corporation annual report for 1948, a shortage of 
underground miners continued at the Copper Queen branch; however, 
the copper produced in 1948 totaled 36,587,178 net pounds compared 
with 32,304,614 net pounds in 1947; lead produced totaled 17,550,887 
net pounds compared with 21,241,846 net pounds; and zinc produced 
totaled 46,868,961 net pounds compared with 56,572,604 net pounds. 

The Shattuck Denn Mining Corp. 150-ton flotation mill at Bisbee | 
continued to be used entirely for treating custom ores; in 1948 it 
handled 8,338 tons of ore containing 482 ounces of gold, 21,208 ounces 
of silver, 90,183 pounds of copper, 1,226,736 pounds of lead, and 
855,459 pounds of zinc. About 53 percent of the material treated was 
lead ore produced from the Scribner mine near Elfrida in Cochise 
County. 

COCONINO COUNTY 

Leasing operations at the open pit of the Petoskey mine in the Jacob 
Canyon (Warm Springs) district produced 2,140 tons of carbonate 
copper ore containing 4 ounces of gold, 1,264 ounces of silver, and : 
307,170 pounds of copper. 

| GILA COUNTY | 

Banner and Dripping Springs District——High-lime fluxing ore 
(32,715 tons), containing an average of 2.22 percent copper, was 
shipped throughout the year to the smelter at Hayden from the Christ- 
mas mine near Winkelman by the Sam Knight Mining Lease, Inc. The 
remainder of the district output was principally 1,716 tons of lead 
ore (containing 6 ounces of gold, 4,193 ounces of silver, 41,151 pounds 
of copper, and 516,487 pounds of lead), produced from the ‘‘79”’ mine 
by the 79 Lead-Copper Co. 

Globe-Miami District—The Globe-Miami district, with a produc- 
tion of 176.956,200 net pounds of copper in 1948 (182,064,100 net 
pounds in 1947), continued to rank second among the important 
copper-producing areas in Arizona; the Copper Mountain (Morenci) 
district in Greenlee County remained in first place. The Inspiration 
property, with a yield of 76,705,570 net pounds of copper (73,812,725 
net pounds in 1947) was the leading copper producer in the district and 
ranked third in the State. The Inspiration Consolidated Copper Co.
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reported that 3,978,373 tons of copper ore were treated in 1948 com- 
pared with 3,926,772 tons in 1947. Of the total ore, 3,719,197 tons, 
averaging 1.063 percent copper—0.622 percent copper as oxide and 
0.441 percent as sulfide—from which the slimes had been removed, 
were treated by acid ferric sulfate in the main leaching plant. Slimes 
(255,766 tons averaging 1.608 percent copper) removed from ore at 
the main leaching plant were treated in the company flotation concen- 
trator for extraction of the sulfide copper content,.and the tailings from 
the operation were leached by sulfuric acid solution for extraction of 
oxide copper content. In addition, 3,410 tons of crude copper ore were 
sent direct to the smelter at Miami. The total copper production per 
ton of ore treated in 1948 was 19.193 pounds. 

According to the annual report of the company for 1948, the 
outstanding feature of the year’s mining activities was the com- 
pletion, late in March, of the open-pit development and construction 
program. Open-pit mining began in March and continued throughout 
the year—2,652,084 tons of ore were mined from underground and 
1,338,440 tons from the open pit. Preparations are being made to 

| institute leaching in place certain mined-out and caved areas in the 
property to recover part of the remaining copper. Production from 
this source is expected to begin in a small way in the latter part of 
1949, 

| The Castle Dome Copper Co., Inc. (a wholly owned subsidiary 
. of the Miami Copper Co.), and the Miami mine of the Miami Copper 
| Co. ranked second and third, respectively, in copper production in 

| the district. The Miami Copper Co. reported that 99,004,662 net. 
pounds of copper were produced from the two properties in 1948 
(49,585,565 net pounds from the Castle Dome mine and 49,419,097 

| net pounds from the Miami mine) compared with 106,796,369 net 
pounds in 1947. | 

| According to the annual report of the Miami Copper Co. for 1948, 
the Castle Dome open pit and 10,000-ton concentrator were operated 
continuously throughout the year. The mill treated 3,890,126 tons 

| of ore averaging 0.724 percent copper. In addition to copper, the 
concentrate contained 1,219 ounces of gold and 80,075 ounces of 
silver. Operations were also carried on in preparation for mining 
approximately 6,000,000 tons of ore underlying Red Hill. Ore 
reserves, as of January 1, 1949, were estimated to be 13,610,594 tons, 
including the 6,000,000 tons at Red Hill, averaging 0.713 percent 
copper. In addition, a block of approximately 3,665,000 tons averag- 
ing 0.54 percent copper is known to lie between the 4,040- and 4,085- 
foot levels of the Castle Dome ore body. 

The Miami Copper Co. 18,000-ton concentrator and 3,000-ton 
leaching plant at the Miami mine treated 4,197,695 tons of ore averag- 
ing 0.679 percent copper, and 1,771 tons of copper precipitates were 
produced from leaching of ore in place. In addition to copper, the 
concentrate contained 1,292 ounces of gold and 58,704 ounces of 
silver, and the re-treatment of copper concentrate recovered 385,606 
pounds of molybdenum. The cost of production continued to increase 
during the year, largely because of additional wage increases, rising 
costs of materials and supplies, and higher charges for smelting, 
refining, and transportation. Ore reserves, as of January 1, 1949, 
were estimated to be 27,279,000 tons averaging 0.893 percent copper.
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The rest of the district output was mainly 1,297 tons of copper 
ore produced from the Carlota, Copper Hill, Hoosier & Grey, and 
Superior & Boston properties and 453 tons of silver ore from the 
Rescue mine. | | 

GRAHAM COUNTY . | 

Aravaipa District—Operations in 1948 at the Aravaipa group of 
the Athletic Mining Co. near Klondyke included construction of a 
100-ton flotation plant. During the year 25,708 tons of ore were 
treated, which contained 50 ounces of gold, 25,000 ounces of silver, 
100,000 pounds of copper, 1,249,409 pounds of lead, and 3,213,500 
pounds of zinc. In addition, 4,417 tons of similar ore were shipped 
direct to the smelter at El Paso. The remainder of the district output 
was 1,021 tons of lead ore produced principally from the Sein Fein 
mine. 

GREENLEE COUNTY 

Ash Peak District.—Fluxing ore (14,768 tons), averaging 0.036 | 
ounce of gold and 9.165 ounces of silver to the ton and 81 percent | 
silica, were shipped in 1948 to the International copper smelter at 
Miami from the Ash Peak mine and Hardy mine dump near Duncan 
by the Ash Peak Lease. 

Copper Mountain (Morenci) District—The Copper Mountain dis- 
trict, with a production of 296,632,000 net pounds of copper in 1948 
(295,798,000 net pounds in 1947), remained the chief copper-producing | 
area in Arizona, as the Morenci mine of the Phelps Dodge Corp. - 
continued to be the outstanding producer of copper in the State. 
The corporation reported that 15,567,480 tons of copper ore from the © 
Morenci mine were treated in the 45,000-ton concentrator and that 
560,897 tons of copper concentrate, 70,448 tons of crude copper ore, — 7 
and 995 tons of copper precipitates were shipped direct to the Morenci : 
smelter. In addition to copper, the mine was an important producer 
of gold and silver, and progress was made in 1948 in experimental work 
in commercial recovery of the small quantity of molybdenite in 
Morenci ore. | 

According to the annual report of the Phelps Dodge Corp. for 1948, 
full-scale operations prevailed at the Morenci branch throughout the 
year. Copper ore mined totaled 15,637,928 tons, and waste and leach 
material removed 20,368,908 tons, or a waste-to-ore ratio of 1.30 : 1. 
Copper produced in 1948 totaled 296,030,696 net pounds compared 
with 296,504,460 net pounds in 1947. 

The remainder of the district output was 150 tons of gold-silver ore 
produced from the Climax Lode claim and 6 tons of copper ore from _ 
the X. I. V. claim. 

MARICOPA COUNTY 

Big Horn District—Output in 1948 was 44 tons of copper ore 
produced from the Silver King mine 15 miles south of Aguila and 9 
tons of lead ore from the Lead Dike group. 

Cave Creek and Camp Creek District—The principal output in 
1948 was 97 tons of ore (containing 19,199 ounces of silver and 34,080 
pounds of copper) shipped to a smelter from the Red Rover mine by 
Red Rover Copper Co.
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New River District—The Orizaba Copper Co. worked the Orizaba 
mine, 45 miles north of Phoenix, nearly all year and shipped 3,436 
tons of copper ore to the smelter at Hayden. | | 

MOHAVE COUNTY | : 

Bentley (Grand Wash) District—Lessees operated the Grand Gulch 
and Savannic claims in 1948 and shipped 38 tons of copper ore. 

Cedar Valley District—Development at the Antler mine, 12 miles 
east of Yucca, by the Faire Mining Corp. produced 910 tons of ore 
containing 9-ounces of gold, 951 ounces of silver, 67,979 pounds of 

| copper, 9,021 pounds of lead, and 144,091 pounds of zinc. The rest 
of the district output was mainly 715 tons of similar ore produced 
from the Copper World mine by the Omega Metals Co. 
Maynard District.—Leasing operations at the Gold King group 

south of Kingman produced 32 tons of gold ore and 11 tons of lead 
ore rich in gold, and 4 tons of silver-lead ore were produced from the 
Mary Nevada claim. | 

Owens (McCracken and Potts Mountain) District—A. M. Short 
worked the old McCracken mine, 45 miles southeast of Yucca, in 
1948 and shipped 404 tons of ore averaging 1.82 ounces of silver to 
the ton and 18 percent lead. The rest of the district output was 
principally 73 tons of gold ore produced from the Esperanza mine and 
60 tons of lead ore from the Double Cross and Lead Pill properties. 

Wallapai (Cerbat, Chloride, Mineral Park, Stockton Hill) District. — 
Sixteen mines in the Wallapai district produced 51,734 tons of ore 
containing 874 ounces of gold, 38,733 ounces of silver, 761,488 pounds 
of copper, 1,030,695 pounds of lead, and 2,032,296 pounds of zinc. 
The most important output was zinc-lead ore produced from the 
Tennessee mine at Chloride by the Miners Cooperative Association. 
The company reported that 13,231.tons of ore, containing an average | 
of 0.024 ounce of gold and 1.48 ounces of silver to the ton, 2.74 percent 
lead, and 6.04 percent zinc, were treated in its 150-ton flotation mill; 
however, the mine was closed in December. The open pit at the 
Emerald Isle mine was worked by Lewin-Mathes Co. until June 1, 
when operations ceased. During the period of operation, 34,000 tons 
of copper ore were treated by sulfuric acid in a 300-ton leaching plant, 
which yielded 411 tons of copper precipitates. The 100-ton flotation 
mill at Mineral Park, owned by the Mineral Park Milling Co., was 
taken over in April by the Mohave Lead & Zinc Co. During the year 
the company treated 3,660 tons of zinc-lead ore—1,724 tons from the 
Kl Oro mine, 1,001 tons from the Kane and Silver Hill mine dumps, 
620 tons from the Summit group, and 315 tons from the New Moon 
mine. The Arizona Metals Co., operator of the Summit group, also 
shipped 277 tons of zinc-lead ore to a custom mill in Utah. The 
remainder of the district output was largely 361 tons of zinc-lead ore 
from the Mary Bell, Manzanita, St. Louis, and Samoa properties and 
101 tons of gold ore from the Golden Gem mine. : | 

PIMA COUNTY 

Ajo District—The New Cornelia copper mine of the Phelps Dodge 
Corp. was, as usual, the only producer in the Ajo district. The 
district continued to rank first in gold and third in copper output in
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the State, and in 1948 it ranked third in silver. According to the 
annual report of the Phelps Dodge Corp. for 1948, full-scale operations 
prevailed at the New Cornelia branch throughout the year, except for | 
the usual 2-week vacation shut-down in August. Production in 1948 
was 7,733,070 tons of copper ore and 5,970,732 tons of waste, or a 
waste-to-ore ratio of 0.77:1. The New Cornelia 25,000-ton concen- 
trator treated 7,734,952 tons of copper ore in 1948 compared with 
7,095,446 tons in 1947, and smelter production from the concentrate 
totaled 110,062,421 pounds of copper compared with 101,105,513 , 
pounds. Site preparation and preliminary work were done in connec- 
tion with a smelter that is to be constructed at Ajo. — 

Arivaca District—Output in 1948 was 87 tons of silver-lead ore 
produced from the Tiger claim. | 

Empire District.—Two cars (91 tons) of lead ore were shipped in 
1948 from the Lone Mountain group, 38 miles southeast of Tucson. 

Greaterville District—The Pima Placers worked the Hummel and 
Richardson properties on Louisiana Gulch from January to October 
29, when operations terminated. During the year a dragline and dry- 

| land washing plant treated 90,000 cubic yards of gravel. _ 
Helvetia (Rosemont) District——The output of the Helvetia district 

in 1948 comprised 11,324 tons of copper ore, 218 tons of zinc-copper 
ore, 107 tons of lead ore, and 46 tons of zinc-lead ore. The copper ore, 
averaging 0.43 ounce of silver to the ton and 2.73 percent copper, | 
came largely from the Rosemont (6,641 tons) and Narragansett Bay 
(3,197 tons) properties. Other producers of copper ore were the 
Helvetia (725 tons), Daylight (316 tons), Mohawk (313 tons), and 
Newman (132 tons) properties. Lessees at the King in Exile mine | 
shipped 218 tons of zinc-copper ore to the Eagle-Picher custom mill 
near Sahuarita. Lead ore (107 tons) was produced from the Crown 
and Dimple claims and zinc-lead ore (46 tons) from the Daylight mine. 

Old Hat (Oracle) District—The Hartman mine; 25 miles south of 
Oracle, was worked most of the year by Shanklin & Adams—109 tons 
of copper and 38 tons of lead-copper ore were shipped to smelters, and 
390 tons of zinc-lead-copper ore were hauled to the Eagle-Picher mill 
for custom treatment. The rest of the district output in Pima 
County was 200 tons of. copper ore produced from the Giant and 
Leatherwood mines. a | | 

Pima (Sierritas, Papago, Twin Buttes) District—The Pima district 
again ranked third in output of lead and zinc in Arizona, owing to the 
large production of zinc-lead ore from the San Xavier mine near 
Sahuarita. This mine and its 500-ton flotation mill were operated 
continuously by the Eagle-Picher Mining & Smelting Co. The mill 
treated 76,539 tons of ore, of which 72,314 tons, averaging 2.44 ounces 
of silver to the ton, 0.48 percent copper, 5.96 percent lead, and 10.28 
percent zinc, came from the San Xavier mine, and the remainder— 
4,225 tons—comprised various classes of ore received from custom 
shippers. The rest of the district output consisted largely of 349 
tons of zinc-lead ore produced from the. Marconi mine and 123 tons 
of lead ore and 61 tons of zinc-lead ore from the Whitcomb property. 

Silver Bell District.— The principal output of the Silver Bell district 
in 1948 was 1,392 tons of zinc-lead ore (containing 7,066 ounces of
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silver, 36,929 pounds of copper, 139,127 pounds of lead, and 228,664 
pounds of zinc) produced from the Arizona-Indiana mine by the 
Indiana-Arizona Mining Co. | 

| PINAL COUNTY | 

Bunker Hill District—T. P. Lane operated the Red Bird mine in : 
1948 and milled 288 tons of lead ore. The remainder of the district 
output was 27 tons of copper ore produced from the Battle Ax claim 
and 7 tons of lead-copper-silver ore from the Blue Bird mine. 

Casa Grande District—Sherwood B. Owens operated under lease 
_ the Silver Reef mine near Casa Grande and shipped 8,079 tons of ore 

containing 10 ounces of gold, 62,169 ounces of silver, and 1,664 
pounds of copper. The rest of the district output was mainly 83 tons 
of silver-lead ore produced from the El Camino claim. 

Cottonwood District—Output in 1948 was 193 tons of silver ore 
shipped from the Old Sample mine 2 miles southeast of Romero Wash. 

Mineral Creek (Ray) District—Output of copper ore from the Ray 
property of the Kennecott Copper Corp. increased from 1,493,309 
tons in 1947 to 1,535,015 tons in 1948. The crude ore, averaging — 
1.181 percent copper, was hauled by rail 26 miles to the corporation 
10,000-ton flotation mill at Hayden, where it was reduced to 66,112 
tons of concentrate containing 396 ounces of gold, 22,516 ounces of 

| silver, and 30,578,849 pounds of copper. In addition, 3,963 tons of 
copper precipitates were produced, which contained 6,470,567 pounds 
of copper. According to the annual report of the Kennecott Copper 

) Corp. for 1948, good progress was made in stripping the Ray ore 
body preparatory to mining the larger part of it by open-pit methods. 
The crushing plant at the mine was increased to 12,000 tons of ore a 
day, and more grinding units were installed in the mill to prepare for 
the extra tonnage, which will come from the pit. 

~ The remainder of the district output was principally 16,401 tons of | 
oxide copper ore produced from an open pit at the Copper Butte — 

| property, 2,319 tons of oxide lead ore from the Ray Silver-Lead mine, 
and 739 tons of silver-copper ore from the Monitor group. 

Mineral Hill District—vTwelve mines in the Mineral Hull district 
- produced 546 tons of ore in 1948; most of it was 239 tons of lead ore 

from the Galena, Gorham & Hall, Pacific Lead, Iron Wood, Victor 
Lamb, and Woodpecker properties, 132 tons of gold-copper ore from 
the Tom Thumb mine, 76 tons of gold-silver ore from the Woodpecker 
mine, and 59 tons of gold ore from the Herring and Thanksgiving 
properties. | 

Old Hat (Oracle) District—The Mammoth-Collins group at Tiger, 
one of the most important producers of zinc-lead ore in Arizona, was 
operated throughout the year by the St. Anthony Mining & Develop- 
ment Co. The company reported that 109,801 tons of ore, averaging 
0.016 ounce of gold and 1.00 ounce of silver to the ton, 0.50 percent 
copper, 5.54 percent lead, and 5.60 percent zinc, were treated in its 
500-ton gravity-flotation mill in 1948 compared with 88,975 tons in 
1947. The property ranked second in production of lead in Arizona 
in 1948 and fourth in zinc. The rest of the district output was mainly 
904 tons of copper ore produced from the Copper Rose mine, 331 
tons of zinc-lead ore from the Stove Lid claim, and 227 tons of silver
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ore and 44 tons of silver-lead ore from the Amphitheater group. 
No ore was produced in 1948 from the San Manuel property south of 
Tiger, owned by the Magma Copper Co.; but, according to the com- 
pany annual report for 1948, the program for underground exploration 
is well under way. No. 1 shaft had been sunk to a depth of 125 feet 
and No. 2 shaft to a depth of 190 feet by the end of the year. Twenty- 
one dwelling houses, two dormitories, and a mess hall have been com- 
pleted for the employees, and shops, office, warehouse, and change 
rooms have been erected. Estimated ore reserves, calculated from 
drill-hole data, are 462,784,500 tons averaging 0.782 percent copper. 
The ore body is probably the second largest tonnage of copper ore» 
in any known deposit in the United States. - 

Owl Head District—Output in 1948 was 172 tons of copper ore 
produced from the Blue Copper, Busy Bee, and Copper Glance claims 
south of Florence. a 

Pioneer (Superior) District—The Magma mine, one of the most 
important producers of gold, silver, and copper in Arizona, was oper- 
ated continuously in 1948 and at a greater rate than in 1947. During 
the year 265,766 tons of copper ore were milled in the company 1,150- 
ton concentrator, and 34,833 tons of similar ore were sent direct to 
the company 450-ton smelter at Superior. The total ore averaged 
0.028 ounce of gold and 1.04 ounces of silver to the ton and 6.38 | 
percent copper. According to the company annual report for 1948, 
the net metal produced from Magma crude ore and concentrates 
comprised 10,318 ounces of gold, 310,755 ounces of silver, and 37,766,- 
405 pounds of copper. The average cost of producing copper (after 
gold and silver values were deducted) was 18.11 cents a pound in | 
1948 compared with 16.74 cents in 1947. The labor supply continued 
to improve during the year, but additional men are still needed for 
full production and development. The major construction work at 
the property was completed durmg the year—the new mine-cooling | 
plant began operating in October, but operations at the new milling 
plant were delayed until January 1949. Oo | 

The remainder of the district output was principally 83 tons of 
copper ore produced from the Junction mine. 
- Riverside District—Output in 1948 was chiefly 472 tons of copper 
ore shipped from the Peg Leg waste dump near Kelvin. 

SANTA CRUZ COUNTY | 

Harshaw District.—In 1948 seven properties in the Harshaw district | 
produced 62,205 tons of ore contaming 83 ounces of gold, 240,567 | 
ounces of silver, 252,038 pounds of copper, 4,420,213 pounds of lead, 
and 7,242,660 pounds of zinc. Most of the output was 61,653 tons 
of zinc-lead-silver ore produced from the Flux-January-Norton group, 
near Patagonia, by the American Smelting & Refining Co. This 
tonnage, along with 3,855 tons of ore received from custom shippers, 
was treated in the company 200-ton flotation mill, which yielded 3,321 
tons of lead concentrate and 6,541 tons of zinc concentrate. The 
remainder of the district output was principally 342 tons of lead ore 
produced from the Hardshell and Worlds’ Fair mines and 106 tons of 
zinc-lead ore from the Humboldt mine. | 

Oro Blanco (Ruby) District—Output in 1948 comprised 594 tons
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of zinc-lead ore produced from the Lucky Shot, Montana, and Choc- — 
taw properties, 155 tons of gold ore from the Oro Blanco mine, and 
31 tons of zinc-copper ore and 23 tons of copper ore from the Horn 
Gold claim. oe 

Patagonia (Duquesne) District—A. R. Byrd, Jr., worked the 
Duquesne group all year and hauled 3,298 tons of ore, averaging 4.72 
ounces of silver to the ton, 1.50 percent copper, 3.07 percent lead, and 
11.92 percent zinc, to the flotation mill of the American Smelting & 
Refining Co. near Patagonia. Similar ore (257 tons) was produced 
also from the Pride of the West mine and treated in the same. 
mill. The rest of the district output was 451 tons of lead ore and 86 
tons of zinc ore produced from the Mowry mine and 86 tons of lead 
ore from the Golden Gate claim. | | 7 

Redrock District—Output in 1948 was 47 tons of zinc-lead ore 
produced from the Frisco Fair claim 10 miles east of Patagonia. 

Tyndall District—In 1948 six mines in the Tyndall district pro- 
duced 1,051 tons of ore containing 53 ounces of gold, 6,589 ounces of 
silver, 31,013 pounds of copper, 200,570 pounds of lead, and 17,901 
pounds of zinc. Lead ore (425 tons) was produced from the Amado 
and Wilkins properties; zinc-lead ore (333 tons) from the Bland, 
Braathen, and Jefferson mines; and copper ore (161 tons), lead-copper 
ore (105 tons), and silver-lead ore (27 tons) from the Royal Blue 
mine. = . 

| | | | YAVAPAI COUNTY - : 

Agua Fria District—High-silica copper ore shipped direct to 
smelters continued to be the output of the Agua Fria district. In- 

| 1948 nearly all (1,249 tons) of it came from the Stoddard mine, 5 
miles southeast of Mayer. 7 . a 
Big Bug District.—In 1948 the Big Bug district ranked second in 

zinc production in the State, fourth in gold and silver, and third in 
lead. The Iron King mine of the Shattuck Denn Mining Corp. 
continued to be the principal producer; output was 145,824 tons of 
zinc-lead-iron ore and 85 tons of copper ore. The zinc-lead-iron ore, 
which averaged 0.117 ounce of gold and 3.709 ounces of silver to the 
ton, 0.155 percent copper, 2.350 percent lead, 6.526 percent zinc, 
and 21.850 percent iron, was treated in the company 470-ton flotation 
mill as well as 490 tons of custom ore. The mill yielded 12,027 tons 
of lead concentrate, 12,428 tons of zinc concentrate, and 9,810 tons 
of iron-gold concentrate. 

The rest of the district lode output was mainly 613 tons of copper 
ore produced from the Henrietta and Lone Pine mines and 82 tons of 
zinc ore from the Up Shot claim. Placer gold (187 ounces) and silver 
G1 spunces) were recovered from three properties—Jane, Shanks, and 
.K. No. 1. 
Black Canyon District—Output in 1948 was principally 42 tons 

of gold ore produced from the Golden Turkey, Gray Goose, and 
Hichinbar properties and 28 tons of silver ore from the Thunderbolt 
claim. | 

Black Hills District.—High-silica silver-copper ore (566 tons) was 
shipped from the Yeager Canyon dump, and a small lot of copper ore 
was produced from the Skyline claim. 

Black Rock District—Output in 1948 was principally 226 tons of
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gold-copper ore produced from the Monte Cristo mine 13 miles north- 
east of Wickenburg. | | 

Blue Tank District—E. Nutter continued working the Camp B. 
mine near Wickenburg and shipped 84 tons of copper ore to a smelter. 

_ Copper Basin District—Fred D. Schemmer continued to operate 
the Commercial mine near Skull Valley and shipped 13,676 tons of 
high-silica copper ore to the smelter at Clarkdale. The rest of the 
district output was mainly 162 tons of zinc-lead ore produced from 
the Silver Gulch and “U.S. Navy” properties. 

Copper Creek District.—Lessees worked the Copper Queen mine 
in 1948 and shipped 594 tons of copper ore to the smelter at Clarkdale. 

Eureka (Bagdad) District—Eleven mines in the Eureka district 
produced 1,054,725 tons of ore in 1948; 98 percent (1,037,427 tons) 
was copper ore produced from the open pit at the Bagdad property 
by the Bagdad Copper Corp. The ore, averaging 0.883 percent _ 
copper, was treated in the company 3,000-ton flotation mill, which | 
yielded 25,406 tons of copper concentrate. The Old Dick mine was | 
worked the first 2 months of the year by the Hillside Mining & Milling 
Co. and the remaining 10 months by the Goodwin Mining Co.; total 
output was 15,034 tons of zinc-copper ore, most of which was shipped 
to custom mills in Arizona and Utah. ‘The rest of the district output 
was largely 1,500 tons of gold-lead-zinc ore produced from the Hillside | 
mine and 512 tons of zinc-lead ore from the Copper King mine. 
_ Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott) 
District—The principal output of the Hassayampa district in 1948 
was 736 tons of lead ore produced from the Bodie mine in Crook 
Canyon; the ore averaged 0.14 ounce of gold and 4.67 ounces of silver 
to the ton, 0.72 percent copper, 19.55 percent lead, and 0.50 percent 
zinc. The remainder of the district output was largely 269 tons of 
gold ore produced from the Gold Charm and Sacramento mines, 208 
tons of zinc-lead ore from the Sacramento and Sun Dance mines, and 
109 tons of lead ore from the Buzzard, Lead Queen, P. K., and Ruth 
properties. , 

Lynx Creek District—Dragline dredging at the Fitzmaurice placer 
near Prescott by the Minona Mining Co. recovered 55 ounces of gold 
and 10 ounces of silver. 

Peck District—In 1948 three mines in the Peck district produced 
330 tons of ore containing 1 ounce of gold, 6,098 ounces of silver, 948 
pounds of copper, and 129 pounds of lead; most of it was 302 tons of 
silver ore produced from the Swastika mine near Cleator. 

Pine Grove (Crown King) District—Mining and milling zinc-copper 
ore from the Crown King mine by the Golden Crown Mining Co. were 
continuous until April 30, when the mine was closed. During the 
remainder of the year the company worked the Tiger mine in the Tiger 
district. From the Crown King mine, the company 75-ton flotation 
mill treated 4,070 tons of ore, averaging 0.055 ounce of gold and 4.11 
ounces of silver to the ton, 1.00 percent copper, 0.61 percent lead, and 
4.48 percent zinc. The rest of the district output was mainly 12 tons 
of high-grade gold ore produced from the Del Pasco group. 

Tiger District—The Tiger mine, 5 miles southwest of Crown King, 
was worked in 1948 by the Golden Crown Mining Co.; 1,825 tons of 
zinc-lead ore were treated in the Crown King flotation mill. The
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remainder of the district output was 60 tons of gold ore produced 
from the Arizona Mascot and Oro Belle properties. | 

Turkey Creek District—Output in 1948 was 44 tons of silver ore 
produced from the Domicile and Trinity claims near Cleator. 

Verde (Jerome) District.—For the first time in its history, zinc was 
produced in 1948 in the Verde district; it came from the United Verde 
mine of the Phelps Dodge Corp. However, copper ore from the mine 

' remained by far the most important output in the district, although 
production declined 3 percent from that in 1947. The corporation 
reported that 147,862 tons of copper ore and 14,235 tons of zinc- 

| copper ore were treated in its 2,100-ton concentrator in 1948 and that | 
185,062 tons of copper ore and 136 tons of copper precipitates were 
shipped direct to its smelter at Clarkdale. Production of gold was 
about the same as in 1947, but production of silver and copper in- 

. creased slightly. : 
According to the annual report of the corporation for 1948, the 

United Verde branch produced 348,048 tons of ore. Prospecting and 
development comprised 4,060 feet of drifting and raising, 633 feet of 
calyx drilling, and 13,468 feet of diamond drilling. This work proved 
generally disappointing, and unless new discoveries are made the 

-. outlook is that the mine will have to be shut down in a year or two 
| because of ore exhaustion. 

The remainder of the district output was chiefly 10,322 tons of 
siliceous ore shipped to the smelter at Clarkdale from the Verde 
Exploration property; the ore averaged 0.43 ounce of gold and 1.61 
ounces of silver to the ton and 0.677 percent copper. | 

Walker District—Output in 1948 was principally 60 tons of high- 
grade gold-lead ore produced from the Oro Plata mine and 27 tons of 

- ginc-lead ore from the Pine Mountain claim. 
Walnut Grove (Kirkland) District—The Continental Engineering & 

Mining Co. worked the Zonia mine in 1948 and shipped 708 tons of 
copper ore to smelters in Arizona. The rest of the district output 
was chiefly 12 tons of high-grade gold ore produced from the Bale 
and Stud claims. 

Weaver (Octave) District—Output in 1948 was principally 96 tons 
of gold ore shipped to smelters from the Monica and Octave mines. 

YUMA COUNTY 

| Castle Dome District.—All the output of the Castle Dome district 
in 1948 was 910 tons of oxide lead ore and 2,520 tons of old lead tail- 
ings. The old tailings, treated by gravity concentration, came from 
the Rialto waste dump; and most of the crude ore, treated also by 
eravity concentration, came from the DeLuce, Sonora, Big Jim, and 
“81” properties. 

Cienega District—Output in 1948 was 57 tons of copper ore pro- 
cuced from the Black Mesa, Mammon, and Yarlanda claims near 
arker. 
Ellsworth (Harqua Hala) District—Two cars (68 tons) of gold-lead 

ore were shipped in 1948 from the Rio Del Monte property and one 
car (49 tons) of copper ore from the Yuma Coppermine. The remain- 
der of the district output was numerous small lots of ore sold to the 
Wickenburg Ore Market.
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Eureka (Silver Camp) District—Output in 1948 was 114 tons of 
lead ore and 4 tons of copper. The principal producers were the Silver 
sing, Red Cloud, and Hardscrable properties, 50 miles north of 
uma. 
Kofa Mountains District—The most important output in the Kofa 

Mountains district in 1948 was 4 tons of ore (containing 73 ounces of | 
gold and 21 ounces of silver) produced from the Oakland claim. 

Plomosa District.—Lessees continued working the R. & A. mine 
near Vicksburg and shipped 103 tons of siliceous silver ore and 33 tons 
of silver-lead ore. The rest of the district output was largely 79 tons a 

| of lead ore produced from the Leadville group, 51 tons of gold ore from 
the Mohave Mining Co. property, and 28 tons of zinc-lead ore from the 
Surprise claim. | . 
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GENERAL SUMMARY 

| | ALIFORNIA zinc production in 1948, rallying after virtual cessa- 
C tion of output late in 1947, was slightly below the previous year’s 

yield in quantity but 8 percent higher in value. Gold output in 
1948 was down 2 percent compared with 1947, owing to curtailed placer 
mining. Despite the stimuli of a strong demand and a higher average 
price for lead in 1948, its production was substantially below the 1947 

| output in quantity, although the value of the lower yield exceeded the 
corresponding 1947 figure. Silver and copper, both largely byproduct 
metals in 1948, were, respectively, 55 and 80 percent below the 1947 
outputs. The total value of the five metals in 1948 was $20,294,093, 
or 7 percent below 1947. | 
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FIGURE 1.—Value of mine production of gold, silver, and copper, and total value of gold, silver, copper, 
ead, and zine in California, 1848-1948. The value of lead and zine has exceeded $1,000,000 in only a few 

1418 .
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Comparing 1948 with 1947, gold decreased 2 percent in quantity 
and value; silver decreased 55 percent in quantity and value; copper 
decreased 80 percent in quantity and 79 percent in value; lead de- | 
creased 10 percent in quantity but advanced 12 percent in value; and 
zine decreased 2 percent in quantity, whereas it increased 8 percent 
in value. Due largely to lead and zine production, as well as to note- 
worthy quantities of gold, silver, and copper, Inyo County was the 
largest contributor to metal-mining output in California by a sub- 
stantial margin; the county supplied 25 percent of the State total 
value of the five metals. Sacramento County ranked second in 1948 
as the result of large-scale gold dredging and produced 20 percent of | 
the total value of the five metals. Nevada County (largely from gold 
ore) contributed 18 percent of the total value of the five metals. 
Thus almost two-thirds of the State’s output was centered in 3 of the 
98 counties. 
_All tonnage figures are short tons and “dry weight”; that is, they 

do not include moisture. | so 
Yardage figures used in measuring material treated in placer opera- 

tions are “bank measure’’; that is, the material is measured in the 
ground before treatment. | | | 

The value of metal production herein reported has been calculated 
at the following prices. 

a - Prices of. gold, silver, copper, lead, and zinc, 1944-48 

ver Geld or, Bier co, ci Lead oe Zin pe 
1944.02 eee eee $35. 00 $0. 711+] $0. 135 $0. 080 $0. 114 
1945.22.22 35. 00 .711-F] . ~ 135 . 086 . 115 
1946. ...-...---.----- ee 35. 00 - 808 . 162 . 109 . 122 
1947... ~~ 35. 00 - 905 . 210 . 144 - 121 
1948-20102 TTTTITTTTTT 35.00 "905-+ 217 1179 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+-($20.671835) per fine ounce.: 

3 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 
31, 1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payment by Office of Metals Reserve for overquota production.
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Gold.—Production of 421,473 ounces of gold (including a relatively 
- small quantity in “natural gold” sold in the open market) from 

California mines in 1948 was 2 percent below the 1947 output, owing 
to lower production from placer operations—principally bucket-line 
dredging and dragline dredging. In contrast, gold from lode mines 
in 1948 registered a moderate gain over 1947. In Nevada County 
the Empire Star Mines, Ltd., successfully operated the Empire Star 

- group under a system of leasing in 1948, and the neighboring Idaho- __ 
Maryland Mines Corp. instituted leasing on a limited scale late in 
the year. Revival of large-scale lode mining in Amador County was 
initiated with the reopening in 1948 of the Central Eureka Mining 

| Co. property (inactive since 1942). | So 
The 25 leading gold-producing mines in California in 1948, listed 

in an accompanying table, yielded 88 percent of the total gold. 

Mine production of gold, silver, copper, lead, and zinc in California, 194448, 
and total, 1848-1948, in terms of recovered metals 

Mines producing ! Ore. old Gold Code and placer) Silver (ode and placer) 

tailings, |_-——__|_____________ 
Year etc, (short | pine 7 Fine | | 

; Lode Placer tons) ounces Value ounces Value 

1944. 109 66| 925,953] 117,373 | $4,108,055 | 778, 936 $553, 910 
1945_.._------ 87 99; 717,969 147, 938 5, 177, 830. 986, 798 701, 723 
1946... ..---- 150 172| 627,767 | 356,824 | 12,488,840 | 1,342, 651 1, 084, 862 
1947_.....---- 210 210 648, 789 431, 415 15, 099, 525 | 1, 597, 442 | 1, 445, 685 . 
1948__.------- 241 195 526, 776 421, 473 14, 751, 555 724, 771 655, 954 

1848-1948.....|_.........-.|------------|  @ _ |102, 734, 107 |2, 297, 797,397 |110, 522,301 | 89, 242, 681 

Copper Lead Zine 

Year -_ [eee Oe OOO mT —————| Total value 

Pounds Value Pounds Value Pounds Value 

1944..........| 25, 442, 000 | $3, 434, 670 | 11,364,000 | $909,120 | 16,910, 000 | $1,927,740 | $10, 933,495 
1945_.........| 12, 946,000 | 1, 747, 710 | 14,448,000 | 1,242, 528 19, 846,000 | 2,282,290 11, 152, 081 
1946._.--...--| 8,480,000 | 1,373,760 | 19,846,000 | 2,163,214 | 18, 754,000 | 1,677,988 | 18, 788, 664 
1947____.....-] 4,814,000 ; 1,010,940 | 20,160,000 | 2, 903, 040 10, 830,000 | 1,310, 480 21, 769, 620 
1948...-..--..]| 962,000 | "208, 754 | 18,220,000 | 3,261,380 | 10, 650,000 | .1,416,450 | 20, 294, 093 
1848-1948...._| 3 628, 712 |202, 513, 558 | 3178, 842 | 26, 807, 437 3.90, 947 | 18, 585,276 | 2, 634, 946, 249 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 

2 Figure not available. 
3 Short tons.
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Gold production at placer mines in California, by classes of mines and methods 
of recovery, 1944-48, and total, 1848-1948 ! , 

SS Sa SST aS SSS Ss SSS ay 

Gold recovered 

: : Materials 
Mines | Washing 

Class and method produc: , Plants ' voubie wi Average 

ing cages ards) ine Value per } ¥ ounces - enbic 

yard 

Surface placers: 
Gravel mechanically handled: 

Bucket-line dredges: 
1944... ee 5 7 | 21, 524, 000 64, 925 $2, 272, 375 $0. 106 
1945_..--- 22 ee 16 26 | 30, 738, 000 | . 88, 318 3, 091, 130 -101 
1946_..---_-_-_- 2 ee 22 32 | 78, 175, 000 244, 679 8, 563, 765 110 
1947_..2 ee 22 35 | 95, 478, 000 271, 165 9, 490, 775 . 099 
1948...22- 22 35 | 94, 747, 200 257, 171 9, 000, 985 . 095 

Dragline dredges: " 
1944. 2 2 | 1, 213, 000 6, 241 218, 435 . 180 
1945__.-2 eee 6 6 414, 400 «1, 242 43,470 | - 105 

: 1946_....--- 2-28 39 38 | 4,309, 000 16, 932 592, 620 . 188 
1947__.22 228k 41 35 | 5, 718, 000 26, 617 931, 595 . 163 
1948... 27 27 | 3,033, 000 17, 029 596, 015 . 197 

Suction dredges: 3 
1944-45... fee} fee wens ee eee 
1946_....2 2 1 1 22, 900 112 3, 920 171 
1947.00.22 7 5 60, 000 485 16, 975 . 283 
1948_..2-22- ee] 5 6 83, 000 453 15, 855 191 

Nonfloating washing 
plants: 4 
1944.00 14 14 223, 000 1, 210 42, 350 . 190 
1945_..-- ee 8 8 519, 300 974 34, 090 - 066 
1946_...-2-- le 13 13 771, 000 2, 576 90, 160 ~ 117 
1947__.2 ed 25 25 261, 000 3, 916 137, 060 625 
1948_... 2-2 ee 15 15 261, 700 1, 159 40, 565 . 155 

Gravel hydraulically handled: 
Hydraulic: 

1944... 13 |___-..__-- 212, 000 838 29, 330 . 188 
1945.22. 17 |__.-- ee. 282, 300 922 32, 270 114 
1946_..-2 2-2 le 17 |__---.---- 442, 300 1, 147 40, 145 . 091 
1947_... 2. 23 |__...--2- 332, 000 1, 194 41, 790 . 126 
1948_... 22. 28 |_..---__-- 363, 000 1, 784 62, 440 172 

Small-scale hand methods: 5 
et: 
1944.20 25 | i. i. 96, 000 1, 408 49, 280 . 513 
194622 45 |___..___-- 88, 300 1, 526 53, 410 . 605 
1946__.. 2 72 |.....-----| 624,000 4,165 145, 775 . 234 | 
1947.20 86 |__-------- 682, 000 8, 931 312, 585 . 458 

D 1948_.. 83 |___..--.-- 211, 300 7, 704 269, 640 1. 276 
ry: : 
1944... ep dele 200 3]. 105 525 
1945___. |e eee} fee wane ne enneu-|-ee eee eee Jenene ee 
1946_... 22 1 fii ieee. 100 3 105 1. 050 
1947.00 3 ]___.------ 600 6 210 . 350 
1948... i ae 600 27 945 1. 688 Underground placers: 

Drift: 
1944.0. 7 jive e eee 3, 800 424 14, 840 3. 905 1945.20 7 |o.-------- 2, 700 - 498 17, 430 6. 456 
1946_..22 2 7 | -------- 5, 700 158 5, 530 . 970 
1947... 3 | .------- 1, 400 224 7, 840 5. 600 
1948... 13 J. eee 14, 100 229 8, 015 - 569 Grand total] placers: 

1944.02 66 |_....._..-]| 23, 272, 000 75, 049 2, 626, 715 . 113 
1945... 99 |__....._.-] 32, 045, 000 93, 480 3, 271, 800 . 102 
1946__.. 2-2 172 |___......_] 84, 351, 000 269, 772 9, 442, 020 ~ 112 1947__.2 8 210 |._.....---]102, 533, 000 312, 538 10, 938, 830 . 107 1948__. 195 |_.-.......| 98, 713, 900 285, 556 9, 994, 460 - 101 

1848-1948 tse (7) 66, 130, 888 |1, 450, 318, 726 (7) 
Se ee RN 1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219. to proven itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right 

3 Includes all placer operations using suction pump for delivering gravel to floating washing plants except those producing less than 100 ounces of gold, which are included with “small-scale hand methods.” ‘ Includes all placer operations using power excavator and washing plant, both on dry land; when washing plant is movable, outfit is termed “dry-land dredge.” 
5 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, dip boxes, plans, rockers, dry washers, ete. 
6 From property not classed as a “‘mine.” 
7 Complete data not available.
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Twenty-five leading gold-producing mines in California in 1948, in order of output | | | XS 
Ce eee eeee eee eee eee ee ee ee eee eee eee eee rere ee eee eee ee ee eee re reer ee eee recer eer eee errr re eee ere arrears 

Rank Mine District County Ranicin . Operator Source of gold 

1 | Natomas Co__..--.....--..--.-------------| Folsom__.-.._....---..-.----------| Sacramento-_-..-..-..- 1 | Natomas Co_..__......-..--.-..----------| Dredge. 
21 Yuba unit_......._...--_-...---...-...-.---.| Yuba River__.....---..-----------] Yuba_-.-.--.-----.--- 2 | Yuba Consolidated Gold Fields...-.-----.. Do. — 
3 | New Brunswick-Idaho Maryland--.-.-.-.----| Grass Valley-Nevada City__....--| Nevada_-...-.-.------ . 8 | Idaho Maryland Mines Corp-..---.------| Gold ore. 
4 | Empire-Star group......---.------.--------]-----d0.-...-------------- eee [-----0_- ee - 4 | Empire Star Mines, Ltd._-.-------.------ Do. 
5 | Capital dredge__.........-----..----.-.----]| Folsom_-_-.-....------------------| Sacramento-....--.--- 6 | Capital Dredging Co_._.__......-.--------| Dredge. 
6 | Butte unit__.....--------------------------| Oroville-........--.---------------] Butte_......-.-.------ 5 | Yuba Consolidated Gold Fields_.---..-..- Do. | a . 
7 | Snelling dredge_...-....-------.------------] Snelling.__----_..-.-..--_.---..---]| Meerced_._-...-------- 12 | Snelling Gold Dredging Co.__..._----.---- Do. 
8 | Siskiyou unit_......--..-.---...-----------| Callahan_.._.-_...-----.-...------| Siskiyou-_....-.------- 33 | Yuba Consolidated Gold Fields...--.----- Do. 
9 | Kister dredge_.----------------------------| Oroville...------------------------| Butte...-------------- 16 | Gold Hill Dredging Co-._.....---.--------- Do. | 

10 | Thurman dredge...-...--..---.------------] Redding_......-.-.-...-----..----| Shasta_.........------ 15 | Thurman Gold Dredging Co_.......-..--- Do. _- tl 
11 | Merced dredge No. 1-._...-----------------| Snelling.-._--..-.-.------.----.----| Merced___-.-._------- 11 | Merced Dredging Co...__.._._.--..-------- Do. = 
12 | La Grange dredge No. 4..__..-......--.:..--| La Grange-_..-.---.---------------] Stanislaus......-.-..--} - 8 | La Grange Gold Dredging Co-....--.--.-.-- Do. SS 
13 | Indian Creek placers......----.------------| Deadwood ...--.-.----------------| Siskiyou_...--.------- 17 | French Gulch Dredging Co_-_-...---.-..-- Do. iS 
14 | Cosumnes dredge-_-__-.---------------------| Cosummnes River__._-.......-.....| Sacramento--.-.-.--.- 39 | Cosumnes Gold Dredging Co_._----.----- Do. 7! 
15 | Tuolumne gold dredge___........-.-.....--] La Grange..-----_--.-.-----------| Stanislaus___-..-..---- 10 | Tuolumne Gold Dredging Co...-.-.-.---- Do. — 
16 | Original Sixteen to One_..--.-.--_.--------| Alleghany-._......--.-.--------..-] Sierra....-.--.---..-- 14 | Original Sixteen to One Mine, Inc........-| Gold ore. - | 
17 | General dredge-..-...----------------------| Folsom-__.._..-.....--.--.-.-.-----| Sacramento. -_..--.--..- 23 | General Dredging Co____.__............-.| Dragline. tS 
18 | Thurman & Wright dredge No. 4_....--...| Cosumnes River___._-.-.------.--]-----d0----.._.---------- 7} Thurman & Wright__._.....__......_....-| Dredge. p> 
19 | Lancha Plana dredge No. 5......----------| Butte Creek_.___........-.---...-| Butte_-.--...--..----- 80 | Lancha Plana Gold Dredging Co_..._..-.-. Do. ps 
20 | Mount Gaines___..........--....---.----..| Humter Valley-..-.--.-----.----.--] Mariposa._.--_------- 19 | Mount Gaines Mining Co__......-....-...| Gold ore. to 
21 | Ancho and Erie groups........-..-------.--| Washington_.._._._.:....-........| Nevada......------.-- 13 | Ancho-Erie Mining Co_....-.-.-.-...-.---| © Do... © 
22 | Tropico, Cactus Queen, Trailer Wheel.....| Mojave.--..-----.-----------------| Kern_-_.-_.---.-.----- 20 | Burton Bros.____...--...---.-.----------- Do. © 
23 | Yreka gold dredge___....-.....--.-...------| Klamath River (Seiad)_......-.-.| Siskiyou---_-.----.--- 24 | Yreka Gold Dredging Co__...__......-...| Dredge. — A 
24 | Lancha Plana dredge No. 4.___.--.---....-] Folsom___._....__...-..-----.-.-.-] Sacramento_..----.--- 22 | Lancha Plana Gold Dredging Co-_-_.-._-.-- Do. | 
25 | Brush Creek___...........-...-..----------| Downieville__..-.---..------------] Sierra_...-..---------- 21 | Alfred L. Merritt......._.................-| Gold ore. fok 
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Ten leading silver-producing mines in California in 1948, in order of output | NS 
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Rank 
Rank Mine District County in 1947 Operator Source of silver 

1 | Darwin group.....-.--..---..---| Cos0....._-..--.--------------| Imyo__..._---.--.----- 1 | Anaconda Copper Mining Co._...........| Zinc-lead and lead ores. 
2 Shoshone group (Columbia No. | Resting Springs...._.........-|_..-.d0......-.--..-.-.. 3 }-----d0_.-_.-_--.-------------------------.-]| Gold-silver and lead ores. 

| 8 | Defense. ._...........-..-..--...| Modoc._........-....-----.-.-|.----0............-.-..]. 21 | Foreman & Skinner___._......_......--...| Lead ore. 
41 Pine Creek_._........-.-.....--.| Bishop Creek__.-_._.-..-..-..|---..d0._.- 0-2-2. 18 | United States Vanadium Corp_..__.......| Tungsten ore. 
& | Santa Rosa.......-...-.....-..-.] Cerro Gordo. ._....-_-----.-.-|---.-d0-. 2 7 Santa Rosa Mining Co. and Louis Warn- | Lead ore. 

en, Jr. , 
6 | Mohawk.._.._..:_..........----| Clark Mountain._.___........| San Bernardino. -_..._- 14 | Mohawk Mines, Inc. __......-..---.2.--.-- Do. - * . 
7 New , Brunswick-Idaho Mary- | Grass Valley-Nevada City....; Nevada.__......-..._- 10 | Idaho Maryland Mines, Corp.__..__......| Gold ore. 

and. . 
8 | Kelly_._._..._....-.............] Randsburg.___.................| Sam Bernardino___._.- 4] F. W. Royer_.._....-...-.......-..-.--.-.| Gold-silver ore. B 
9 Empire-Star group........-...--| Grass Valley-Nevada City....}| Nevada......-...--.-- 12 | Empire Star Mines, Ltd................--] Gold ore. 

10 | Carbonate King Zinc......_.....| Clark Mountain_.............] San Bernardino. _.__- 6 | Crystal Cave Mining Co, and J. Q. Little.| Zinc ore. rm 
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CALIFORNIA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1425 © 

Mine production of gold, silver, copper, lead, and zinc in California in 1948, 
—_ by months, in terms of recovered metals : 

Mont Geld (ane |siver ne Copper Heed, (hort| zine (shor 
January eee 40, 752 68, 921 40 842 85 . 
February ...-..---_------------------------ 39, 074 65, 315 42 708 95 
March... -_--.-----.----------------------- 35, 467 64, 112 41 822 70 
April___-..-------------------------------- 32, 213 69, 021 21 S71 | 100 
May...----------------o--- one eee eee 36, 377 48, 285 19 663 348 
June......------------2--------e- eee 35, 164 60, 706 50 802 523 
July___.-.---------------------------------| © 33, 850 49, 186 52 624 547 
August_...----.-..------------------------ 37, 165 61, 007 30 832 687 
September-...-.....--.-.------------------- 34, 689 45, 380 — 404 545 " 533 
October. _.--.----------------------------- 33, 042 48, 285 32 673 596 
November_......----------------.--------- 33, 567 64, 112 42 723 806 
December--.......-..--.----.-------------- 30, 113 80, 441 72 1, 010 935 

Total: 1948_.-..._.-----2--...------- 421, 473 724, 771 . 481 |. 9, 110 5, 325 
| 1947__----.---------.-------- 431,415 | 1, 597, 442 2, 407 10, 080 5, 415 

; Copper.—The copper produced in California in 1948 was largely 
a byproduct of ores mined primarily for other metals. Output for 
the year was 80 percent below the 1947 production. The leading 
producers of copper in the State were the United States Vanadium 
Corp., Pine Creek mine, Bishop Creek district, Inyo County (tungsten 
ore); Anaconda Copper Mining Co., Darwin group, Coso district, 

. Inyo County (zinc-lead and lead ores); and Coronado Copper & Zinc 
Co., Afterthought mine, Cow Creek district, Shasta County (zinc — 
ore)... | : | | | 

Lead.—Lead continued to be the second most valuable of the five 
metals in California in 1948, although the output was 1,940,000 
pounds (10 percent) below 1947. Maximum monthly output for 
lead—1,010 tons—was attained in December, and the monthly lead- 
production figures given in the accompanying table follow a trend 
which is allied to the two leading lead-producing mines in the State— , 
the Anaconda Copper Mining Co., Darwin and Shoshone properties, 
Inyo County, respectively m the Coso district and the Resting 

_ Springs district. Other important producers of lead in California, 
in order of output, were Foreman & Skinner, Defense mine, Modoc 
district, Inyo County; Mohawk Mines, Inc., Altana Corp., and 
Huston Mining Co., operators of the Mohawk group (including the 
Wilshire mine), Clark Mountain district, San Bernardino County; 
and Santa Rosa Mining Co., and Louis Warnken, Jr., lessee, Santa 
Rosa mine, Cerro Gordo district, Inyo County. | 

Zine.—Zinc output of 10,650,000 pounds in 1948 was only 2 percent 
below the 1947 yield, despite continued suspension of operations by 
the State’s two leading zinc-producing mines of the previous year. 
The year’s lowest monthly output of 85 tons in January was followed 
throughout the remainder of the year by progressively greater pro-
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duction, which reached the 1948 maximum monthly yield (935 tons) 
| in December—improved metallurgical methods at existing mills in 

the State were a factor. The four leading producers of zinc in the 
State (which in 1948 supplied 99 percent of the total output) were: 
The Darwin group of mines, Coso district, Inyo County (Anaconda 
Copper Mining Co.); the Afterthought mine, Cow Creek district, 
‘Shasta County (Coronado Copper & Zinc Co.); the Carbonate King 
Zinc mine, Clark Mountain district, San Bernardino County (J. Q. 
Little under contract from Crystal Cave Mining Co.); and the Sho- 
shone group, Resting Springs district, Inyo County (Anaconda 

| Copper Mining Co.). | 

~ MINE PRODUCTION BY COUNTIES 

‘Mine production of gold, silver, copper, lead, and zinc in California in 1948, by 
counties, in terms of recovered metals 

a Gold 
Mines produc- |. 

a ing } } 
County Lode dor Placer Total 

Fine Fine Fine 
| | Lode | Placer ounces Value ounces Value ounces | Value 

Alpine._...-..-.-.----- 2 |_----.-- 8 $280 |.-----.-..].----_..--- 8 $280 
Amador......-.---.--- 8 6| 8,309| 188,965 | 1,215) $42,525 | 6,614 | 231, 490 
Butte.....-..---.----. 1 15 1 35 | 26,136 | 914,760 | 26,137| 914,795 
Calaveras.....--..---. 18 5 1,017 35, 595 179 6, 265 1, 196 41, 860 
Colusa. ....-...---..-. 1 j-..-.--- 2 70 |.---.-----}--.---.---- 2 70 
El Dorado and Hum- 

boldt 2...........----] 10 6] 1,006 35,210 | 1,660} 58,100] 2,666] 93,310 
Imperial___-..-...--.-- SS 171 5,985 |.-..--.---}----.------ 171 5, 985 
Inyo and Fresno 2. .__- 36 3 1, 771 61, 985 284 9, 940 2, 058 71, 925 
Kern.....----------| 32 4} 5,661| 198,135 515 | 18,025] 6,176| 216, 160 
Lassen.......-...--.-. 2 |-------- 121 4,235 |_-.--.--._]-------_--- 121 4, 235 
Los Angeles_.._..-__.- 1 2 9 315 206 7, 210 215 7, 525 
Madera and Merced 2. 1 5 |-----.----}------------] 19, 279 674,765 | 19,279 674, 765 
Mariposa.......-..-.-- 16 5 5, 470 191, 450 2, 055 71, 925 7, 525 263, 375 
Modoc...--....--..-.- 1 |... 141 4,935 |......----|----------| 141 4, 935 
Mono......----------- 6 |-------- 63 2,205 }_-----.---|]_--_----.-- 63 2, 205 
Monterey...--------.- 2 |.--.---- 24 840 |_---.-----|------.--.- 24 840 
Napa......--.---.--.-- nn 2 70 |.---------|----------- 2 70 
Nevada...--..----.--} 3B 19 | 100,451 | 3,515,785 | 1,360 | 47,600 | 101,811 | 3,563,385 
Placer....--.----.--.-- 7 17 436 15, 260 894 31, 290 1, 330 46, 550 
Plumas......-.-..-.--. 3 13 77| 2695 622] 21,770 699 | 24, 465 
Riverside_....-.-..---- 3 |-------- 4 140 |_---.---_-]--.---.-__- 4 140 
Sacramento......-..-.|------.. 12 |-_.-..----|------------| 118,152 | 4,135,320 | 118, 152 | 4, 135, 320 
San Bernardino and 
"San Joaquin ?......-.| 28 4| 1,356 47,460 | 2,091] 73,185 | 3,447{ 120, 645 
San Diego_.....-..-_-- 3 {.------- 8 280 |_-------_-]---.--.---- 8 280 
Shasta and  Stanis- 
Jaus?__..-.----.----- 9 8 796 27,860 | 24,142 | 44,970 | 24,938 | 872, 830 

Sierra.....--.-.----- 6 14| 9,687 | 339,045 743 | 26,005 | 10,430} 365,050 
Siskiyou__.........-_-- 11;  ~—30 221 7, 735 21, 005 735,175 | 21, 226 742, 910 
Trinity..-.--.--.--...- 3 19 722 25,270 | 7,208] 252980 | 7,930 | 2777 550 
Tuolumne......--.-...} 12 21 1,285 44, 975 29 1,015 | 1,314] — 45,990 
Yuba.........-.--s-2- 1 6 8 280 | 57,781 | 2,022,335 | 57,789 | 2,022, 615 

- Total: 1948..__-- 241 195 | 135,917 | 4,757,095 285, 556 | 9,994, 460 | 421, 473 |14, 751, 555 
1947..__.- 210 210 118, 877 4, 160, 695 312, 538 |10, 938, 830 | 431, 415 |15, 099, 525 

See footnotes at end of table.
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Mine production of gold, silver, copper, lead, and zinc in California in 1948, by 
counties, in terms of recovered metals—Continued 

Silver . 

County Lode Placer Total : 

Fine ounces} Value |Fineounces| Value |Fine ounces} Value 

Alpine._........-------------- 2 $2 j_--.--_----_|------------ 21 $2 
Amador_-----..--.--.-------- 2, 085 1, 887 167 $151 2, 252 2, 038 
Butte_.....--.....---..--.-...|----.-------|---.-------- 1, 990 1, 801 1, 990 1, 801 
Calaveras_......--.---..------ 617 558 23 21 640 579 
Colusa..._......-------------- 1 1 jiu elle 1]. 1 
El Dorado and Humboldt 2..- 1, 203 1, 089 201 182 1, 404 1,271 
Imperial..........---.-----.-- 93 84 J. eee 93 | G4 
Inyo and Fresno ?_...-------- 573, 282 518, 849 47 43 573, 329 518, 892 
Kern__._-..---.----.----.----- 13, 419 12, 145 90 81 13, 509 12, 226 
Lassen_.._......-.--...--.--.- 102 92 |_--.--- 2} le 102 ' - 92 
Los Angeles__.....-.---.----- 3 3 33 30 36 33 
Madera and Merced 2..._._--- 42 38 1, 852 1, 676 1,894; 1,714 
Mariposa._.....-------------- 1, 741 1,576 425 384 2, 166 -. 1,960 
Modoc.......-.--------------- 73 66 |_.-.-.-----_]---------..- 73 66 
Mono_-__.-----------.--------- 783 713. |_.2--.------}- eee 788 | i (as 78 
Monterey.....-.-------------- 6 —6§ fae fee 6 «6 
Napa_.........--.------------ 29 26 |_---.- 2} 29 26 
Nevada. ...---..------------..} 29,583 | 26,774 161 146 29, 744 -' 26, 920 
Placer.......--.----.--------.- 1, 362 1, 233 | 141 127 1, 503 . 1,360 
Plumas._.._----.-----------.- 12 11 54 49 — 66]. . . 60: 
Riverside__...-.....---------- 101 91 [ww p eee 101 91 
Sacramento__.....--------.-.-|------------|------------] 6, 491 5, 875 6, 491 ' §,875 
San Bernardino and San Joa- 

quin 2_........--.----------- 57, 514 . §2, 053 226 205 57, 740 52, 258 
San Diego_.......---.-------- 3 3 |------------|------------ 3 3 
Shasta and Stanislaus ?_._-~-- 17, 601 15, 980 2, 350 2, 127 19, 951 18, 057 
Sierra.....-....-----..-------- 2, 316 2, 096 89 81 2, 405° - 2,177 
Siskiyou_.-...--------------- 53 48 2, 704 2, 447 2, 757 |. 2, 495 
Trinity.....--..--.----.--.--- 149 135 862 780 © 1,011 915 
Tuolumne...--.-..-.------.-- 1, 108 1, 003 5 4 1, 113 . 1,007 
Yuba_.._.-......----.----.--- 1 1 3, 571 3, 232 3, 572 3, 233 

Total: 1948_...-..-...-.. 703, 289 636, 512 21, 482 19, 442 724, 771 655, 954 
1947__......-....| 1, 578, 428 1, 423, 952 24, 014 21, 733 1, 597, 442 1, 445, 685 

. Copper . Lead Zinc County ——Sopper __-|_Sea’ _|__@* _| total 
Pounds | Value Pounds Value Pounds Value 

Alpine. ____.-....----.---.--. 6, 000 $1, 302 |..-..-..---_]----------].--..------]--.---.-_- $1, 584 
Amador.....--..----.-..-----|----------|----------|----------- |---| 288, 528 
Butte._.....-...-.------.----|----------]----------|-----------[--------2-[---- eee |eee 2] 916, 596 | 
Calaveras...-.....--..-------]----------]---------- 2, 000 $358 |..---.-----]--.------- 42, 797 
Colusa.._.-...--.----------.--_|----------]----------|-----------|----- eee [eee eee] 71 
El] Dorado and Humboldt ?_- 72, 000 15, 624 {__-.-----_}-.. |---| -----e---- 110, 205 
Imperial. ...-.....--.--------|----------|--------.-]-----------]--------.-]-----~-----|---------- 6, 069 
Inyo and Fresno 3.._._.......| 598,000 | 129, 766 |17, 240, 000 1/3, 085, 960 | 9,320,000 [$1,239,560 |. 5, 046, 103 
Kern._...--_--..----.-------.]----------|----------]-----------|----------|-----------]-.--------] 228, 386 
Lassen___.........-.-----.-.-|---.------|----------|----.------|------- fee fee 4,327 
Los Angeles_...............-.|----.-----]----. -----]---..------|----------|-------~---[---------- 7, 558 
Madera and Merced 2_..-....| 10,000 2,170 |_---..-----]-------- fej --------] 678, 648 
Mariposa. .._..--.-------..--]----------]----------|-----------]----------|-----------]----------| 265, 335 
Modoc....-.....-------------|----------|----------]-----------|----------]----------- [e+e 5, 001 
Mono-_-__---.------------.----|----------|---------- 4,000 716 {_----.---.-|---.------ 3, 634 
Monterey...-..--------------|----------|----------|-----------]------~---|----.------|---------- 845 
Napa__-__------.----.-----..-}----------}------ =e} ee] fe eee 96 
Nevada_-_...----.---:--------|------ .---]----------|-----------|------ +--+ |---| -------| 8, 590, 305 
Placer.......-....---.--------]----. ----]----------]-----------|----------]------ ++] eee 47,910 
Plumas. .....-..-.--.-------.|---. .-----|----------|-----------|----- +--+} ------ee ]ee eee 24, 525 
Riverside. ._.....---.-------.|-------.--]---------- 2, 000 358 |.--.-.-----}]---------- 589 
Sacramento. .............-..-|----------|----------|-----------|----------|-----------|----------]} 4, 141, 195 
San Bernardino and San Joa- 

quin ?___........--..--.....}] 118, 000 25, 606 838,000 | 150,002 438, 000 58, 254 406, 765 
San Diego_...........-.--....|----------|----------|-----------|----------]-----------]---------- 283 
Shasta and Stanislaus 3.......} 156, 000 33, 852 106, 000 18, 974 892,000 | 118, 636 | 1, 062, 349 
Sierra........-.---2--.---..-- 2, 000 434 28, 000 5,012 j_-...--..-.]--.....---| 372, 673 
Siskiyou. ._...........-....-.]-.--------|----.-----]-----------|----------|----.------|----------| 745, 405 
Trinity ..........--..---.---]----------|-.-----.--|-----------|----------}---- +--+ 278, 465 
Tuolumne. _......-.-..--.---|-----.---}_--------- |---| |e] - 46, 997 
Yuba._..-..-.-.-.-.-.--..---|----------|----------]------.----]----------|---------+--|----------| 2, 025, 848 

Total: 1948.............| 962,000 | 208, 754 |18, 220,000 {3, 261,380 {10, 650, 000 {1, 416, 450 {20, 294, 093 
1947.__......_... |4, 814, 000 {1, 010, 940 |20, 160, 000 |2, 903, 040 |10, 830, 000 {1, 310, 430 |21, 769, 620 

1 Bxcudes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. : 

2 Combined to avoid disclosure of individual output.
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oo MINING INDUSTRY 

The tonnage of material from lode mines in California treated in 7 
1948 decreased 19 percent compared with 1947, and the yardage at 
placer mines decreased 4 percent. The output of lode gold advanced 
14 percent; but the gold from this source comprised only 32 percent 
of the State total, whereas production from placer mines decreased 
9 percent and represented 68 percent of the total. The drop in gold- 
ore output was less than the decrease in base-metal ore production. 
The average recoverable gold content of gravel decreased 6 percent. 

Dredges of the bucket-line type washed 96 percent of the total 
gravel mined in the State in 1948 and recovered 90 percent of the total 
placergold. Dragline dredging declined in 1948; equipment of this type 
(used at 27 properties) washed 3 percent of the total gravel handled 
and recovered 6 percent of the placer gold. Six suction dredges 
operated in 1948. A greater number of hydraulic mines were operated 
in 1948 compared with 1947, and 49 percent more gold was recovered 
in 1948 than in the previous year. More drift mines were operated in 
1948 than in 1947; however, the larger quantity of gravel yielded only 
2 percent more gold than in 1947. | 

| | | ORE CLASSIFICATION 

Of the 526,776 tons of ore (including 10,883 tons of old tailings) sold 
or treated in 1948, more than 76 percent was gold ore and old tailings, 
14 percent zinc-lead ore, 4 percent lead ore and old tailings, 3 percent 

| gold-silver ore, 1 percent zinc ore, 1 percent silver ore and old tailings, 
and less than 1 percent copper ore. Details of ore classification are 
given in the Gold and Silver chapter of this volume. 

Ore and old tailings sold or treated in California in 1948, with content in terms of 
recovered metals _ 

Material sold or 
treated 

| | ——————-| Gold | Silver . 
Copper Lead Zine Source Ore |, Old owners) ones.) (pounds) | (pounds) | (pounds) 

(short tailings 
tons) tons) 

Dry and siliceous gold ore_.| 395,640} 7,220) 133,927 61, 854 218, 000 30, 800)_.-..-.---- 
Dry and siliceous gold- 

silver ore_-....--.------.-| 16, 680|__._-__- 680| 45, 788 3,800| 1,278,700 102,300 
Dry and siliceous silver ore. 1,074| 3,613 103 25, 521 7,200; 331, 300}---_.------ 

413, 394; 10,833}; 134, 710 133, 163 229,000) 1,640,800 102, 300 
Copper ore..--------------- 1152)__-.--__- 3461 3 4 34, 616} 2 3 4 443, 700|._-----------|----------- 

| Lead ore...-.--------------| 21,955, 50 837| 201,399 97,400} 6, 720,300| 383, 600 
Zine ore...-.--.------------| 5, 283/-----__- 66 23, 330 91,000! 125,200} 1, 320, 300 
Zine-lead ore.-..-----------| 75, 159)__..-_.- 243} 310,781} 100, 900| 9, 733, 700| 8, 843, 800 

__ Total lode mines-.-.-| 1 515,803] 10, 883/3 4 135,917} 3 4 703, 289] 2 3 4 962,000! 18, 220, 000) 10, 650, 000 
f Jacers.__.-.---------------|------~---|--------] 285, 556 21, 482|.-_-._--_---|------------|----------- 

Total: 1948...--------} ! 515, 893] 10, 883 34 421,473} 34 724,771) 23 4 962,000} 18, 220,000] 10, 650, 000 
1947____------~| 1 628, 224] 20, 565)3 4 431, 415) 4 1, 597, 442/3 4 4,814,000/3 4 20,160,000] 10,830,000 

1 Excludes tungsten ore. _. 
2 Includes 52,000 pounds from precipitates. 
3 Includes metal recovered from pyritic ore (residue). 
‘ Includes metal recovered from tungsten ore.
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METALLURGIC INDUSTRY — 

During 1948, 93 percent of the total ore and old tailings handled 
was treated at mills, and 7 percent was shipped for direct smelting. 
Of the 22,156 tons of concentrates received by smelters, more than 53 
percent was lead concentrate, nearly 38 percent zinc and zinc-lead- | 
copper together, nearly 6 percent copper, and about 3 percent gold 
concentrate. A negligible quantity of gold-silver concentrate was 
shipped. The tonnage of crude ore and old tailings smelted decreased 
55 percent, whereas the quantity of ore and old tailings milled de- 
creased 14 percent. _ 

Companies producing most of California’s lode gold in 1948 owned 
and operated their own metallurgical plants. Included with the few 
mills that did receive custom ore were: Burton Bros., Inc., Rosamond 
(treatment by cyanidation), and Butte Lode Mining Co., Randsburg 
(cyanidation and amalgamation), both in Kern County. The Empire 
Star Mines Co., Ltd., Grass Valley, Nevada County, cyanided some _ 
lots of concentrates. The lead plant of the American Smelting & 
Refining Co. at Selby, Contra Costa County—the State’s only 
smelter treating principally nonferrous primary material—operated 
throughout the year. 

Mine production of metals in California in 1948, by methods of recovery, in 
| | terms of recovered metals 

Material . 
Gold Silver : treated Cc Lead Z 

mee NT hort oungss) ounces) (pounds) (pounds) (pounds) 

Ore and old tailings amalgamated __.| 307, 280 73, 921 13, 304 |-.---._---.-[------ ede 
Ore, old tailings and concentrates 

cyanided....--..-..-..-..........| 80,276 | 52,572} 36,632 |.....-..----|.---.---_--|-- ee 
Concentrates smelted: 

Flotation............-....--.-.-| 22,046 | 5,045 | 385,634 | 688, 100 | 10,946,700 | 9, 748, 300 
Gravity...-.--..--.---..2----_- 110 404 174 |__----_-----]------2----- Jeo 

Ore and old tailings smelted____.___| 35, 371 3,975 | 267, 645 272,900 | 7, 273, 200 901, 700 

Total lode Pes 135, 917 708, 289 962, 000 = 10, 650, 000 
Placers....-..----------------------|----------| 285, 556 21, 482 |_-.-..----.-|.---.-----2-J2.------ 2 

Total: 1948.._.-.........--..|.......-..| 421,473 | 724,771 | 962,000 | 18, 220,000 | 10, 650, 000 
1947.2 22227 TTT |TTITTTT7) 431} 415 |, 597, 442 | 4,814; 000 | 20, 160,000 | 10; 830, 000
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Mine production of metals from mills in. California in 1948, by counties and 
_ classes of concentrates smelted, in terms of recovered metals 

tenn re 
SSD 

: Material Recovered m Concentrates smelted and recovered metal ? 

. . Concen- 

| Ore! nie Gold | Silver | *@teS | Gold | Silver 
| 7 (short | ings | (fine | (fine duced (fine | (fine Conese) woends) ( zing 

| tons) | (short | ounces |ounces) (short ounces) |ounces) pounds) 

. tons) ~ tons) 
. 

BY COUNTIES 
a 

Alpine_.._...--- 20|..--.-- 8 Ql. -|-u-----|-------- [eee eee e |e eee [eee eee 
Amador..__--.-.| 14,722] 4, 524 4, 444 1, 897 49 365 72|-.--..----|..---.~----|--------- 

~Butte._..-.----- 1]------- I}... }_-e- eee --|-------- |---| --- | -- +--+ 
Calaveras...--..| 7,405]------- 708 253 71 288 351}_---.-..-- 2, 000)--------. 

. Colusa_..__.--.. - 18}. 22 --- 2 Jj|_.----__]--------]--------|-.-----.--]----+-----]}--------- 

El Dorado--_----} 18, 183}------- 484 89 359 512} 1,107 72, 000|-------.-.|--------- 

Imperial. ___--.-- 41)_.----- 19 36).-------|--------|--------|----------]|----------|--------- 

_ Inyo and Shasta3_| 95, 078) -.-----. 576 912} 21,105 732| 382, 321 614, 100/10, 916, 700)9, 748, 300 

Kern.__.-_-.----| 18, 366 445 5,610} 18, 406/--------|--------|--------|----------]----------|--------- 

Lassen..-..-.---}| 9, 002/------- 100 86|__--.---|..---.--]--..----|----------]----------|--------- 

Los Angeles--..- 10}------- 9 3|_-------]--------]--------|----------|----------|--------- 

Mariposa.-_..---| 12, 296}-------| 3,376 983 214; 2,092 758|_.-.---.--|----------]--------- 

Mono....------- 359}------- 58 87|_.------|_-..-.--|--------|----------]----------|--------- 

Monterey------- 4)__ ee 22 6|_.------|--------|--------|----------|----------]--------- 

Nevada. ._------|276, 854|_....--/4100, 417] 4 29, 548 2 12 7|_---------|----------}--------- 

Placer__..-..----| 2, 008]------- 365 685 44 56 308|]_.--.----_|_.--------|--------. 

Plumas--..------ 92}__-.-__. V7 1Z)_.--.--_]_-..---|-----.--}----------|----------]---- eee 

Riverside. - ----- 1j__----- J|_------.|--.-----]--------|--------|----------|----------|--------- 

San Bernardino- 158] _------- 161 65|..------}--------|.-------|----------|----------|--------- 

San Diego------- 58]------- 8} 3]_----.--|--------]--------|----------]----------|--------- 

Sierra......-.---| 27, 199 150; 9,015} 1,600 147 668 715 2, 000 28, 000|_....---- 

Siskiyou_....---| 7, 365)-.----- 221 53|_---.---|--------]--------]----------|-.--------]------2-- 

Trinity__.------ 891}..----- 62 13 79 574 J13}__.-----|-------e-}e ee 

Tuolumne_..---| 1,174 31 749 96 86 150 56]_---------|-.----.---|--------- 

Total: 1948_|486, 255| 5, 150|4126, 493] 4 49, 886; 22, 156 5, 449} 385, 808 688, 100/10, 946, 700/9, 748, 300 
1947_|569, 117 558 4 103, 235] 4 36, 765| 22,159| 11,063) 376, 716] 2, 551, 100} 5, 279, 750/6, 608, 800 

a 
BY CLASSES OF CONCENTRATES 
a OO 

Dry gold__......--------------------------------- 632| 4,087; 1, a 2, 000].-------. 
Dry gold-silver.-..-.--.-..------------------------ 13 11 298)... fe] 

Copper_-----------------------------------------| 1, 294 345} 35,403) 496, 300)_---.---.-|--------- 

Lead__....---_------------------------------------| 11, 879 917} 316, 761 66, 500/10, 392, 200]1, 223, 400 

Zine and zinc-lead-copper 3_.......---------------| . 8,338 89/ 31,729) 125,300) 552, 500/8, 524, 900 

Total 1948.......---------------------------] 22,156) 5, 449 385, 808} 688, 100/10, 946, 700/9, 748, 300 

ap TE 
a LN  ——————_—__——s 

; 1 Figures under “ore” include both raw ore and concentrates amalgamated or cyanided. 
2 Includes concentrates and gold, silver, and copper from tungsten ore not included with material treated. 
3 Combined to avoid disclosure of individual output. 
4 Includes gold and silver recovered and sold as “natural gold.” 

Gross metal content of concentrates produced from ores mined in California in 
1948, by classes of concentrates 

eRe LL ——————————————————— 

Gross metal content 
Concen- |. 
trates 

Class of concentrates (short Gold Silver Copper Lead zine 

tons) onions) ounoss) (pounds) | (pounds) | (pounds) 

Dry gold_._..-.-------------------- 632 4, 087 1, 620 759 3, 889 |...--------- 

Dry gold-silver-.------------------- 13 11 295 67 |_-----------]------------ 

Copper...-------------------------- 1, 294 | | 345 35, 403 507, 739 |-.----------]_----------- 

Lead_..._----_-_-------------------] 11,879 917 | 316,761 78, 684 | 10, 577, 163 1, 700, 844 

Zine and zine-lead copper !...------- 8, 338 89 31, 729 139, 170 596, 225 8, 729, 461 

Total: 1948_._..--------------| 22,156 5,449 | 385,808 726, 419 | 11,177,277 | 10, 430, 305 
1947____-.---_---------| 22,159 11,063 | 376,716 | 2,640,498 | 5, 544, 361 7, 033, 463 

meses nce rc A SS  ———aEee
 

1 Combined to avoid disclosure of individual output.
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Gross metal content of California crude ore and old tailings shipped to smelters 
in 1948, by classes of material | 

AS SSS SSS SSS SSS SS i SSS SSS 

| Material shipped Gross metal content ! 

Class of ore Old tail- : 
et ings Cane ee Copper Lead zine 

tons) (Short ounces) | ounces) | (Pounds) | (pounds) | (pounds) 

Dry gold__...---..-----| 4,305 2,070 2, 752 6, 517 81, 250 1,453 |.--.-.------ 
Dry gold-silver....----- 1,051 |-..--.---- 284 14, 665 76 |.-.-.----.--]-------__-.- 
Dry silver._..---------- 852 3, 613 46 22, 589 8, 398 340,150 |--.-----__.. 
Copper !_..------------ 152 |_.--.---_- 41 5, 513 291, 543 222 |_------_-_. 
Lead._....-------------}| 21,955 50 837 201, 399 120,475 | 6,885, 678 692, 327 
Zine.....-------------- 783 |---------- 8 12,016 |------------ 21, 255 599, 465 
Zinc-lead...-..--------- 540 |...---.--- 7 4, 946 7, 098 203, 655 118, 261 = 

Total: 1948.......| 29,638 | 5,733|  3,975| 267,645 | 2308,840| 7,452,413 | 1,410,053, 
1947__....-- 59, 107 20, 007 4,579 | 1,159, 947 | 3 2,392, 693 | 15, 195, 937 5, 826, 860 

ee a a a 

t Content of copper ore includes gold, silver, and copper from pyritic ore%(residue) not included with 
material treated. 

2 Includes 53,072 pounds contained in precipitates. 
3 Includes 8,959 pounds contained in precipitates. . 

‘Mine production of metals from California crude ore and old tailings shipped 
to smelters in 1948, in terms of recovered metals. 

Material 
: shipped 

, Gold | Silver . 
1 Copper Lead Zine 

Ore pie owness) ones) (pounds) | (pounds) | (pounds) 
| (short | ings 

. tons) | (short 
tons) 

BY COUNTIES 

Alpine. _._..-.-...-----------..-. 87 |_..--.--|--------|----..---- 6,000 j-.----2 22 f el 
Amador........----.---.----.---.| @) [...--.--| 90 116 |._--...-.-2.| 2 ee fee 
Calaveras. .-.-.------------------ 18 |...-..-- 21 13 )------------]------------}---- eee 
El Dorado. -..-.----.---..-.----- 1 {_..---.. 10 7 |--------.---|---.--------]------ 2 
Imperial_.....---.---------------]| 472 |i... 152 57 |.-----------]-------.----]----- 2 
Inyo_......--.-.-.--...-.-.-.....| 19,855 | 3, 663 845 | 201, 764 74, 900 | 6, 427, 600 459, 100 
Kern. ......-.--------------------|  (@) Jese- eee 51 13 |_-.--.---..-]------------ fee. eee. 
Lassen ........-------------.----- 3 |-------- 21 16 |_.-.---..---]------------|-------.-- 
Madera. ......-------.---.------- 28 |...--.--|-------- 42 10, 000 |_---------2 fee 
Mariposa..--.------------------- 1 j-.------ 2 |..--------|---------.--|----- +++ -- | -eaeee 
Modoc...-..--------.-----~------ ll j...-2 2. 141 73 |...-.-------|------- ee] 
Mono......-.---.---.--.--------- 54 [-.--...- 5 701 |..---------- 4,000 j-.-.....-. 
Monterey........-.--.----------- 7 2 |.---------]------------]------------]---------- 
Napa_-_....-.---.------------.--- 13 [----22.- 2 29 |---| eee [eee eee 
Nevada.......-.-.--..--.---- ++. 49 j_..--_.- 22 28 |...-.-.-----|---2.-------|--- 2 ee 
Placer.........-.-.---..-.-------. 37 |..--.--- 15 369 |..--...-----|-.--2--- fee 

Riverside__..............--.- +2. 6 |.-.----- 3 101 j-.-------- 2,000 |... 2-2 
San Bernardino._................| 8,840 |_..--..-| 1,195 57, 449 118, 000 838, 000 438, 000 
Shasta 3_..0. 22222 2- eee 62 |_...-... 414 5, 886 3 65, 000 1, 700 ' 4,600 
Sierra..........-...-.-----------.- 1 j-.---2.- 4 1 j-~-- ee] eee ee 
Trinity__...-..-...--..-..------- 13 |...--..- 86 23 |i ..----a-- |---| 
Tuolumne_-__.....--....-..-.---- 76 | 2,070 386 956 |... |e 
Yuba... 22-2222 +2. 9 j------.- 8 1 joe 

Total: 1948............-..--| 29,638 | 5,733 | 3,975 | 267, 645 3 273,900 | 7, 273, 300 901, 700 
1947_.........-....-.| 59,107 | 20,007 | 4,579 |1, 159, 947 | 4 2, 262, 900 | 14, 880, 250 | 4,221, 200 

See footnotes at end of table. |
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| Mine production of metals from California crude ore and old tailings shipped to 

| smelters in 1948, in terms of recovered metals—Continued ae 

Cn 
atta Dann Sanna 

Material . | 
shipped . 

. 71 Gold | Silver | Cop Lead - Zi 

Ore tail = ounces) (pounds) (pounds) (pounds) 
(short | ings 
tons) | (short 

tons) 

| BY CLASSES OF MATERIAL | 

Dry gold___.-----.---------------| 4,305 | 2,070 | 2, 752 6, 517 79, 000 800 |---------- | 
Dry gold-silver.....-.------------| 1,051 |--.-.--- 284 14, 665 |_.------.---|------------|---------- 

Dry silver.....------------------- 852 | 3,613 46 22, 589 7, 200- 331, 300 |..-------- 

Copper 3. ._-..--.---------------- 152 |...----- 41 5, 512 8 84,400 |_.-..-------|---------- 

Lead..--..-.--.-2.22--2----------| 21, 955 50 | 837 | 201,399 97, 400 | 6,720,300 | 383, 600 
Zine... -.---seeseese------| 783 |-------- 8| “12,016 |...-........| | 20,900 | 432, 900 
Zine-lead...-.....-.....----------|_ 840 |-------- 7| 4,946 6,900 | 200,000 | 85, 200 

Total = 29, 638 5, 733 3, 975 267, 645 3 273, 900 7, 213, 901, 700: 
pc SL SL 

1 Clean-up. 
2 Content of copper ore from Shasta County includes gold, silver, and copper from pyritic ore (residue) 

not included with material treated. oe 

3 Includes 52,000 pounds contained in precipitates. 

4 Includes 8,800 pounds contained in precipitates. | 

REVIEW BY COUNTIES AND DISTRICTS | 

| - AMADOR COUNTY | 

East Belt District—Belden Amador Mines, Inc., worked the Belden | 

mine throughout 1948. A substantial tonnage of gold ore was amalga- 

mated, and flotation concentrate was shipped to a custom cyanide mill 

for treatment. Earnest L. Lally operated a dragline dredge (with 2% 

cubic-yard bucket) on the Cosumnes River 7 miles northwest from 

Plymouth from March 17 to November 15, 1948. 
Mother Lode District —The Central Eureka Mining Co. resumed 

operation of the Old Eureka mine in 1948 (inactive except for mainte- 

nance work since late in 1942); the gold ore treated by amalgamation 

and cyanidation in the company 200-ton mill yielded a substantial 

quantity of gold and some silver. The Alpine Gravel Plant operated a 

dragline dredge from June to December 1948 on the middle fork and 

north fork of Jackson Creek, and McDonald, Ordway & McDonald 

washed gravel with similar equipment during May 1948 on Dry Creek. 

F. L. Shevlin and Frank Fuller treated the Kennedy mine tailings 

during 1948; flotation concentrate, yielding gold and some silver, was 
shipped to a smelter.



Mine production of gold, silver, copper, lead, and zinc in California in 1948, by counties and districts, in terms of recovered metals ! 
a a gS GS STS SS cr i Ss fr ae a Se a i I a iy eS ff AEs SC SS 

¥ Mines produc- 
69 ing ? 6 Gold 4 Silver a O 
he} _ reand | Ci‘(eSC ode an : > 

County and district ! old tailings placer)3 poppe, roads) (poanais) Total value 
I Lod Pl (short tons) Lode (fine Figen Total (fine vine = 

ode acer ne ounces . 
ounces) ounces) ounces) S 

I a a re me mene I 
© Alpine County: Monitor. _..._......_-.__.___.__. 2 |__---8_e 107 8 [Lowell 8 2 6,000 |-..-.-------]------------ $1,584 > 

Amador County: | 
Camanche #__.._...2.2022 eee - ee |e e ee 8 |_-----------|------------ 127 127 13 |------ 2-2-2} eee 4, 457 
Fast Belt §....-0 2-22 3 (8) 2, 702 2, 602 (8) 7 2, 602 71,469 j-------- Jee} 792,400 
Jone. ....----2 eee eee (8) eee e ne enn | ene een eee 39 39 8 |----------_--_-|------------f--e- ee 1,372 O 
Mother Lode °__.._._-...-.--.-.------------ 5} (8) 16, 544 2, 797 (8) 7 2,797 7616 |--------------|------------|------- ee 798,452 

Butte County: oO 
Bangor.-..-.....----------------------------|----- eee | (8) [eee |e eee 10 10 {-.-.-- ee | e-- ef e ee} eeee 350 
Butte Creek. ____-__-.-_--___-2 tee 5 a 5, 226 5, 226 466 |.--.----_--- |---| ieee 183,332 @™ 
Cherokee___---....---.----------------------|--------| (8) [eee tee eel 33 33 5 |---| eee eee fee eee ee 1, 160 EI 
Enterprise. .......-.-.--_--22- eee 1 fee. 1 : eee 1 jee feet | eee eee 35 et 
Magalia_......._..--------------------------|e-- eee 1 |------------]------------ 26 26 3 |--------------]------------}------------ 9130 og 
Oroville.........---- 2 eee |e ----- 7 |_.----------|------------ 20, 800 20, 800 1, 508 |---.-.------__|----- Jee 729, 360 bo 
Yankee Hill__-.-_.222 2-222 |eeeee-ee| (Jee eee |------- eee (®) (8) (8) wanna ence ene |e eee eee ee] eee eee (8) - 

Calaveras County: 
Camanche ‘..._____.-..-....-----.---------- |e eee 1 |_..-.-------|---------e-- 10 10 1 |_--.-----.----|----------_-|------- eee 351 Q 
Copperopolis.—......-.-.----------_____- 2 | ieee. 560 85 {lee 85 49 |... 2 ei |-e- |e 3, 019 ry 
East Belt §......202222 202-2 10 3 6, 492 751 110 861 428 |... ie 2,000 |------_-_--- 30, 881 | 
Jenny Lind... 2 -e__e. 1 {eile l ee 298 125 j__- ee 125 147 |---| eee} 4,508 Eg 
Mother Lode 9___--2 ee 5 1 73 56 59 115 15 |--.----- ee} eee 4,038 by 

Colusa County: Willow Springs____.__._________ 1 j_----_-- 18 2 | - eee 2 1 Joe. |e- eee eee 71 ~ 
El Dorado County: 

East Belt §...........---.-----.---.--.------. 3 1 512 298 215 513 189 |.......--..-__|..------.---|-.----- ee 18, 126 E 
Mother Lode 9... 22 7 3 17, 622 708 432 1, 140 1, 099 72,000 |_.---..----__|-------- eee 56, 519 > 
West Belt_-....._-.--.-.--2- 22 eee | e--- eee 1 |i fee 939 939 1038 |-----..-------|------ ee fee 32,958 

Fresno County: Friant__.......-....-----2--_2-_|--------| (> |ee-e eee |e (8) (8) (8) pence eee ee fee eee eee ef eee eee eee (8) ~ 
‘Humboldt County: Orleans. ___.-.---_-.---_ 2 |---| fee} eee eee. (8) (8) (8) waneee ee eenee [eee eee} eee eee (8) 
Imperial County: | B 

Cargo Muchacho. .-.__-....---_-.--__.--.-.- 3 j-------- 481 155 |_---..---- 155 58 |....----.---_-]-----------_}]------------ 5, 477 
Mesquite Diggings............_....-.-_-_.__- 1 |_------- 32 16 |-_-----_8- 16 35 |-.-.--.---.--.|------------ |. eee. 592 © 

Inyo County: 
Big Pine_...-...----.-..-----.---------------|--------|  ® [eee eee |---| (6) (8) weet eee eee e ee [eee eee ee eee |eeeee eee neee (8) N 
Bishop Creek_.-.-..---------.--------.--.---| @) [eneeeee-| [lane (8) On 6) viet ee fesereeef B 
Cerro Gordo._....-..2-- 22 - eee Yr 5, 707 93 |. Le 93 23, 251 26, 000 580,900 |.-------.--- 133,921 «a 
Chidago 0-2. V joel 38 65 j-.2-----Le 65 20 |..------.-----]------- |e eee 2, 293 
Chloride Cliff....-..-.---202- ee J joi. eee. 2 1 jeu eee Le 1 2 |..-----_-.~--..|---.--------]-2 eee 37 
Cos0__...--.------------ eee eee eee een eee 8 }-_--__-- 84, 279 a 488 |. 393,761. 118, 800 | 12,155,800 | 8, 994, 100 8,771,337  b— Fish Springs........._.-..-.---------------- 5 luo 55 20 |e. wae 20 983 | 15, 600 |_..-..------ 3, 703 e 
See footnotes at end of table. . OQ
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Mine production of gold, silver, copper, lead, and zinc in California in 1948, by counties and districts, in terms of recovered metals '—Con. Ps 
nee 

. . . , ae 

Mines produc- ; 
ing 2 0 a Gold (Gleend 

re an ode an: : but > saa —_———_———__——-, nr _es Copper Lead Zinc . 
County and district ! old tailings placer)’ Total value 

Lod ) (short tons) Lode (fine Placer Total (fine (fine (pounds) (pounds) (pounds) 

ode | Placer ounces) | , A ne. ounces) ounces) 

Inyo County—Continued 
Le Moyne. .....-...------------------------- 1 |_-.-...- 3 |.--------~--|----------|- eee nee 19 |_.--.-..-.---- 2,700 |.....---.... $500 
Modoc....-._.------.--- eee eee 4 |__--.-.. 5, 435 64 |_-.-.----. 64 61, 194 8,300 | 2,121,300 |-....-.....- 439, 138 
Resting Springs.........-...-.---.------.---- 4 |__..22.- 17, 753 740 |.-.-..-.-- 740 53, 088 17,000 | 2,192,300 271, 400 506, 154 
Slate Range._........-----.----.------------- ) 109 21 |_..-2-.- 21 486 300 19, 400 11, 300 6, 216 
South Park.._........--------------.-------- 1 j_.---.-- 7 19 }...-..-.-- 19 16 |_..----2---.--|---------.--]---- 8 679 
Ubehebe........-.--------- eee 2 |-.-..--- 277 3 |..----.... 3 1, 667 900 114, 000 43, 200 27,961 rd 
Union... .........--------------------- eee ee 1 j-------. 193 149 |.....-.... 149 5, 083 2, 400 38,000 |..-..-.--.-- 17, 138 E 
Wild Rose........-..---_----.--------------e 2 |--..---- 64 49 |_....-.... 49 40 |..--..--------|------------|---- eee eee 1, 751 

Kern County: | wa 
Clear Creek..........-..---------------------| @) fii. (8) (8) wee eeen nee (8) (8) ween nen e enn n penne nen nnn [eee n eee eens (8) Kd 
Green Mountain.......-----.....------------ 1 ji-i__--- 150 23 |.---.--.-- 23 12 |__.--------.--|------------|-------- 816 bef 
Keyes (Pioneer). ......---.-.--.------.------ 3 (8) 27 3 (6) 73 12 |.------------- |---| eee eee eee 7107 S 
Mojave__.....---.--.------------ ene eee 1 1 12, 084 5, 207 2 5, 209 13, 258 |..----..----.-|-----.------|---.-----ee- 194, 314 by 
Randsburg!!_______________-------.--------- a) 1, 517 426 (8) 7 496 7118 |__.-----------|------------|--.--------- 715,017 

Lassen County: Hayden Hill._.....-.-_--..--.-- 2 |-------- 9, 005 121 {.-.-.--.-- 121 102 |..-.---.-~----|------------ | -- eee 4,327 6 
Los Angeles County: o) 

Cedar......--..----- ee ee eee 1 j----.--- 10 9 j.-.---..-- 9 3 |.------------- |---| ene 318 by 
San Gabriel........-.-------.-------- ee |e ---ee 2 |_-.--------. |-------- nee 206 206 33 |...-.---------|------------|--------- ea 7,240 < 

Madera County: 
Daulton......-.------.-------- eee 1 jee... 28 |.---.-------|----------|------------ 42 10,000 |-..-..------|_--.--..---- 2,208 '* 
Dennis... .._.-...--.--------------- ae eee eee eee ee 1 joe. eee} ene e eee ee 290 290 85 |_-.----------- |---| eee 10,227 © 
Raymond......_-.-----.--------------+------fe-eeeee-| eee eee fee (8) (8) (8) wwe ene nee eee [ene [eee eee eee OM 6 : 

Mariposa County: 
East Belt §_.......-..---_-------- a. -.-ee eee 6 j_-----.. 202 155 |--.-.----- 155 22 |.-------------|--------- fee eee 475 
Hunter Valley_...._-.-..-..----.------------- 1 (8) 10, 382 4, 975 (6) 7 4,975 | 71,637 |.-.-.-.--.----|-----.------|---. eon 1 175, 607 . 
Mother Lode 9____..-..._.------------------ 10 3 1, 7138 340 274 614 19 j_-.-- eee |e fet 26, 567 

Merced County: 
Chowchilla River...........-..----.--.------]--..-.-- 1 |...---------|------------ 311 311 30 |.--.---.---.--]------------ |e 10, 912 
Snelling....._..._.--.-.------- eee eee fone eee} (Jee |e - (8) (8) (8) ween ene c en |p eee ene eee | eee eee (6) 

Modoc County: Hi Grade_.....--.--.----.------ 2 11 - 141 [.-L- Lee... 141 73 |.-------------|------------|-------- eee 5, 001 
Mono County: , . 

Bodie__._.....-.-.--.-.--..------------------ 1 [_------- 1 Cs 10 45 |... ----.------|----- ee fee 391 
Chidago 18___oe eee eee 2 |.------- 47 i 5 442 |__.-..---.---- 1,900 j_---.-----2e _ 915 
Homer.......--------------------------------| (9) | -------- (8) (8) wane neen ee (8) (8) wee ene eee e ne fen ene ne eee pene ee eee (8) 
Masonic. ._._...--...-...- 2-22 ----- eee e ee a 30 18 |.--------- 18 35 |_o 2] eee Je eee 662 
West Walker River_........-...-----------.- 1 |..------ . 7 |e -- |---| eee eee 259 |.-_-..-.---.-- 2,100 |_-..-.._-..- 610 

Monterey County: Los Burros. ........-.-..---- 2 |.------- 6 24 |__.-.----- 24 6 j..2--- |e |e 845 
Napa County: Calistoga.......-......----------- 1 pele. 13 Yi nn 2 © 29 Jee eee 96



Nevada County: { 
French CorraJ_....-..--...-..--------------- 1 (8) 10 9 (8) | 79 72 eee nen nee nen | nee eee eee 1317 

Graniteville__....-.-....-.--...-.------------ 1 3 25 16 22 38 . WW foe Jue} eee ee 1, 340 

Grass Valley-Nevada City..............----- 8 5 244, 741 94, 112 286 94, 398 28, 388 |__-..---.----|-.----------|--------e---| 8, 329, 577 

North Bloomfleld._..............-..---.-----|-------- § |....-.------|--.--------- 679 | 679 §2 |e e |e eee en ene 23,812 - 

Washington. _........--..--.------------- ee 3 j.-.---| | 32,127 6, 314 |_..-----.- 6, 314 1,285 |---| ef eee ene 222,158 © 
You Bet._....-...---- 0 ene een eee {ene n eee 4 |... ..--- ene eee 173 173 96 | enn | ewe eee ne ne ene nee een ee 6,079 & 

Placer County: a 
AUDUIN. 00 occ cece ee ceeecencecececceceea{enceeee-| (fcc feet (6) (8) {ef eee eee efenee eee] == tS 
Blue Canyon... 0-2. een fen eee ne 1 |_| eee 1 1}... 00 eee eee eee eee 35 Oo 

Dutch Flat... 2-2 eee. j 4 100 8 159 167 92 |e eee | nee ee ee eee ef eee ee ee 5,865 = bg 

Forest Hill......._-...--2-- eee 2 4 280 48 47 95 D1 luo nee ne ee ee we en |e ee eee 3, 344 

Towa Hill... 2 eee 3 3 1, 174 38 52 90 47 |e |e -----e 3, 825 

Last Chance........_..-...--.....-.---.-----|-------- 2 )_...-------|-----n-n---- 10 10 |_..-- ween] eee eee] eee eee eee 350 

Lineo]n._....-..2-..- 02 --- eee ene nee ee | eee eee Lio eee 133 133 99 | ene lee ne eee nen [een ee nen 4, 675: 

PODIY DD. a panwsnconaencnnecnnncnnsnsenetnntnes 1 Jiw--u--e 491 342 |___--__.-. 342 604 [Leff eee eee 12, 517 

Plumas County: oO 

Crescent Mills......-.....-..--..--..--.----- 1 |o.- eee. 5 1 Joo. eee 11... | ele eee ee eee 85 

Genesee... 12. ene eee 1 1 1 2 72) - 74 6 |_...-.-----.--|------------|--- eee nee 2, 594 yw 

La Porte...-...-..------ we eee | pe ene eee 6 jue eae n}enee nen eee 458 458 43 |... |e eee eee eee 16,069 

Paradise.......-.-.-.--.---- eee ene wen | een J jicw eee fee eee 6 6 |___.u |e ele ee eee [ee eee eee 210 wy 

Quincy. ..--..~- 2-2. ne nee een nen ene |e eee 1 tio ef eee 31 31 1 |i. --..------|------------ | --- + -eee- 1,086 4 
Rich.......-2 2-2 eee ee eee 8 |.o.0.-------|eenneee ene ne 43 43 4 | ool en eee eee 1,509 - 

Sawpit Flat.........---..--..--.-------------|-------- 1 tio ee eee eee eee 2 2) a ef ee eee ee wen ee eee nee eee $70 =< 

SeneCCA... ee ee eee eee een fee eeeee-}) (fee |e eee 10 10 1 liu eee} Jee een eee 361 =f 

Virgilia....---2. eee 1 |_------- 86 74 |_u.-- eee 74 12 |_..0-- we} nee ee] eee eee 2, 601 a 

Riverside County: 
Desert Center.......---.--------.----------- 1 |.------- 1 1 |--.------- 1 |. ..-------|---~------ eo] eee enn nee eee ee 35 
Eagle Mountain. _........-...-.-.----.------ ys 6 3 |.---.----- 3 101 |..-...-.------ 2,000 |.--.-------- 654 6 

Sacramento County: ty 
. Cosumnes River__.......--.-..-------.-------|-------- 3 |_..---.---.-]-.-.--------| 18, 956 13, 956 1,068 |.--.---.-..---|.-----------]------ +e 489,427 by. 

Folsom... -.--- 2 eee eee ne | ene 9 j_.----.---.-f---.-.---~.-| 104, 196 104, 196 §, 423 |---| ee ee ee ee ee een eee 8, 651,768 © 

San Bernardino County: a 

Buckeye.......--.0--------------- eee eee ee 1 fe... 3, 532 821 {_-.-.---.. 821 5, 055 78,000 |. 2 enn e ne] nen ene n ene 50, 236 , 
Calico. ...-.--~-.------ ae eee nee eee nee 2 |---.---- 11 12 |.---..--.- 12 10 100 |..---.---~--|------------ 451 ta 
Clark Mountain........-.-2-..2-2-------eee- 7 | .--- 4,070 61 {.---.----- 61 30, 313 38, 400 825, 800 432, 900 243,207 By 
Dale... 2 3 |_-----_. 6 8 |_-.-.----- 8 7 |e ef nn ee eee [ee nee eee 286 

Holeomb Valley......-.---_---.-------------|-------- 1 |olu twee bee eee 4 41 oo beeen fee eee eee ne [nen een eee 140 w& 

Ivanpah_....-.2.---2 2. eee nen ene enn 1 fee ee 30 5 |..--..---- 5 70 |. eee | ee eee epee eee eee 238 ~ 

-» Kingston. ...-------- eee eee een ene 1 |----ee. 34 |... --.--|..---- eee | eee eee eee 54 |__.-2 oe 6, 600 5, 100 1, 908 

New York Mountain._.....2..-.--------- nee ee 35 26 |... eee 26 67 . 300 800 }.---.-----.- 1,179 B 

Randsburg Mee eee eee eee eee 2 1 984 268 158 426 13,871 |..---.---.----|--.---------|------------ 27, 464 X 

Shadow Mountain.___-_..._....._...._.----- ) i ne 33 1 foie lle 1 397 |_.--..-.----.- 4,300 |..---..----- 1, 164 

Silurian....-......--..-.-.-------------- ee 1 {i--..-.- 145 ee 1 7,625 600 "600 |_.---------- 7,156 ow 
Slate Range.......-.---.---.-------e-e-e-e---} 0 sidsfee eee 5 18 |_....-.--- 78 93 |. ee een e een -|en- eee ne ee ne 2, 751 Bb 

Bolo... ee ee eee eee eee 3 |_.--_--- 97 62 |_..-.-.--- 62 $1 |... -.--.----|_------ ee |e eee eee 2, 198 
Whipple Mountain.........-.-..-...----.---| . # [-------- 16 1 ne 13 15 600 |... |e -- een eee 599 QQ 

8an Diego County: 
El Cajon... one eee nee eee | OD fees 8 1 {o.-.-2-2. 1 |icw- eee ene fen ee ne eee ee [ee een [omen een ween 35 ay 

. Julian... eee OO fee (8) (8) weeeencnce (8) 0 pete cece een n en [eee eee nce en [ewe ween enenn & is 

San Joaquin County: Camanche ‘._...-.-...----1.-------] (8) Leelee (8) (8) 6 pee eee nce penne ewe eee fe nen e ene e ee ) OO 

See footnotes at end of table. Or
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ne eee a 

Mines produc- 
ing ? Ore and Gold 4 Silver a 

re an ___________| Mode an : 
County and district ! old tailings placer)? ones (ponds) (pounds) Total value 

(short tons) Lode (fine Placer Total (fine (fine 
Lode | Placer . ounces) (fine ounces) ounces) 

ounces) * 

Shasta County: 
Buckeye__-...--..-.--2 2-20-22 e ene ee J jen 10 16 jie. 16 1 ja--- ee ee) ene eee $561 
Cow Creek....2-2--2 02-2 eee eee nen eeee-| (8) Le (8) (8) weweeeenee (8) (6) (8) (8) (¢) (6) Flat Creek 0000 ee eee eee eee} 8) FL (8) (8) wonneeene- (8) (8) (8) wee e nee e edn |enceeene aces (8) 
French Guich...........-.------------------- 2| (8) 180 22 99 121 13 |... ene ee |e een [eee eee 4, 247 
Igo... 2-2 en eee ee eee eee eee 2 ju--.---- 67 875 |. 2... 375 392 |.-.---.------ 100 j....-.--2-. 13,498 | Redding. ._.._-.-2--2---2 22 2--eeeee eee 1 4 16 4 7, 752 7, 756 844 {2.22 nee |e ee [pene 272,224 Shasta_.......22022-2 2-0-2 ---e ee wenn een neem ee ene 1 |. eeel{-w--------] 2, 891 2, 891 48] |..------------|------- eee n fee eee 101, 620 > 

Sierra County: wh 
Alleghany. —.-.--2-2- 0-2 - eee eee ----| (8) 5 (8) (8) 339 339 13 32 |.--------------|----- ee [eee eee 13 11, 894 
American Hill.....-22222- 2 TV feel 150 7 [eee 7 1 {el lee Jenene eee 246 ; 
Downieville.. 222.0 2 4 11, 996 3, 504 182 3, 686 1, 257 2, 000 28,000 |--.-.-.-.--- 135, 593 a 
Forest. .-..0.-- 222 - ene 1 1 1 4 17 21 4 | open en eee e eee enfe eee eee 239 Pike_.__-.-.- 2 = 2 eee eee eee eee eee 1 1 120 21 10 31 12 | ooo eee fee eee [eee 1,096 5 Poker Flat__.._-.-2-2 2-2. eee eee eee eee eee 2 |---| eee eee 19} 191 25 |--..-.---~-.--|------- eee eee 6,708 bb 
Sierra City... 2-22-22 - ee eee eee ee eee eee fee nee] (BY fee f ee (8) (6) were eens nee nen een fee ee eee [een eee eee (8) oO 

Siskiyou County: 
© Callahan. -. 22-222 eee en ene eee eee fence eee} (8) fete eel} eee (6) (5) (8) ween ene een fae eee ween en [eee e eee eee (8) | 

Cottonwood... ..-.-2--.--- eee eeee eee ne 2 |-o.-...- 3, O01 13 j-.-------- 13 2 |--------------|----- eee} ee eee 457 ~ 
Deadwood. -...--.-.--.--------- eee ne eee nen 1 fee f eee = eee 6,651 | . 6, 651 903 |---------.----|.----- en [ee eee 233,602 44 
Green Horn... 2-- eee ee] enw ene 1 }_o +--+ Joe eee 47 47 7 jee een eee nnn [eee eee ee a] cee ne 1,651 6 Humbug... ..-...--22------ 2-2-2 -- en nen 4 2 44 44 47 91 17 | oo. eee een een elon ene eee feeeeeeee 3,200 
Klamath River....--.-..---2----.-- oe. eee} eee 10 | --.- ee f ene 5, 033 5, 033 684 |-.----- +L} eee fee 176,774 a9 
Liberty... _.-2.-.-.-2-2--- eee eee 2 8 300 70 205 275 46 |--- 2-2-8 [eee fee 9, 666 
Salmon River._.-.---.-.----.------------e- ee} eee eee 4 |_.-------~-|------------ 68 68 § |-- ~---.---2--]----2-- 2 eee | eee eee 2, 385 
Scott Bar_......---2-2 222 eee eee. 3 (8) 4, 020 94 3 97 26 |---.----------|---- 2 wee feel 3, 419 
Yreka. -----.- 2 ene ee lee eee 2 |_----- ee ee fee enn 3 3 {-.--------~-|--- 3 - nef eee eee fee eee nee 105 

Stanislaus County: La Grange.__....-.-2--2-2--|e-eeee ee} (tele tone (8) (8) (8) wane ence nnn ene faee enn nee n [eee seen e eee (8) 
Trinity County: 

Big Bar_...._.---- 22-2 eee ee eee fen ene ee LD flee fee anne 6 6 V jee. eee} fee eee 211 
Cinnabar. .-..-.-.-.-----2----- eee eee] en eee ee Tf .-ee fee eee eens 18 18 [-.--------- |---| eee fee eee ee 630 
Coffee Creek... . 22. f eee eee 2 |e eee [een eee nee 1, 897 1, 897 310 }----- 2 --- |e ene fee 66, 676 
Hayfork.._.-.---2------ ----- 2-22 ene een 2 |--~----- 109 153 |....--.--- 153 36 |-~.-----------|---- ne een 5, 388 . 
Junction City... 2-222. eee fen een ene § j_.----- 2 |e eee nee 3, 316 3, 316 322 |_..--.--------|.--- eee lee eee ee 116, 351 
DLewiston..--.-.-.--.------------------e--ee-| feel. (8) (8) wmnenenen- (8) (8) Leen ene eens lene e few eee eee (8) 
Minersville. ....2.2222 02 ene eee ee nee 1 jie e eee fee ee 7 7 1 ji. wwe fee ee | eee 246 
New River. -.---.--.----.---------- een nee f{eeeeeee-] (8) fee elfen (8) (8) (8) ween ween cnn [ee en ne eee [eee eee eee (8) 
Salyer... 22-2. eee ef eee 2 j_.--.-------]----------e- 1, 404 1, 404 174 |. feee ee |e 49, 297 
Weaverville. ....--.---2- eee eee eee eee 6 foto 555 555 53 lo... {e-- eee eee |e eee 19, 473



Tuolumne County: 
East Belt 5._........------------------ eee 9 |----__-- 307 633 |_..2 22-28 633 147 |__..---.------|-.---- 2 --- [ee eee 22, 288 
Mother Lode 9__...--.-...----.-----.-------- 3 2 3, 044 652 29 681 966 |.-_.-.---.---_|-------- we} eee eee 24, 709 

Yuba County: . 
Camptonville....-----.---.------------------]-------- 3 |.-----------|------------ 86 86 16 |....---.------|------------|------- eee 3, 024 
Dobbins.._.....-.---.------------- eee eee 1 (8) 9 8 16 24 2 |---| eee eee 842 
Smartville.........-----.--------------------|--------|  @)  [--- eee |- eee (5) (8) (8) ween nee nnn enn | pn en ee nen | eee (8) O 
Strawberry Valley_.-....--------------------]-------- 1 |-.-.--------|------.----- 103 103 9 |---| eee |e eee 3, 613 ~ 
Yuba River......-..-.----.-------.---------{--------] (8) |e fee (8) (8) (6) wwe enn nen none ee eee [ene eee eee (8) be 

Other districts !3__...2.- 022-22. 11 32 20, 752 7,197 104, 974 112, 171 61, 234 580, 300 105, 900 892, 000 4, 244, 922 o 

Total California.._........20.--.2-.---2- 8. 241 195 14 526, 776 [1516 135,917 | 285, 556 {15 16 421, 473 {15 16724, 771 |15 16 17 962, 000 | 18, 220,000 | 10,650,000 | 20, 294, 093 3 

1 Only those districts shown separately for which Bureau of Mines is at liberty to pub- 11 Randsburg district lies in Kern and San Bernardino Counties. > 
lish figures; other producing districts listed in footnote 13 and their output grouped as 122 Exclusive of lode output which is included with ‘Other districts.”’ 
‘‘Other districts.” 13 Includes following: East Belt § and Mother Lode ® districts in Amador County: | 

2 Excludes itinerant prospectors, snipers, high-graders, and others whogavenoevidence Yankee Hillin Butte County; Friant in Fresno County; Orleansin Humboldt County; © 
of legal right to property. Big Pine and Bishop Creek in Inyo County; Clear Creek, Keyes (Pioneer), and Rands- © 

8 Sources of total silver as follows: 703,289 from lode mines and 21,482 ounces from placer burg! in Kern County; Raymond in Madera County; Hunter Valley in Mariposa tt 
mines, County; Snelling in Merced County; Homer in Mono County; French Corralin Nevada ©& 

4 Camanche district lies in Amador, Calaveras, and San Joaquin Counties. County; Auburn in Placer County: Camanche‘ in San Joaquin County; Julian in ~ 
5 East Belt district lies in Amador, Calaveras, E] Dorado, Mariposa, and Tuolumne San Diego County; Cow Creek and Flat Creek in Shasta County; Alleghany and Sierra @ 

Counties. City in Sierra County; Callahan in Siskiyou County; La Grange in Stanislaus County; & 
6 Included with ‘Other districts.’’ Lewistonand New River in Trinity County; Smartvilleand Yuba Riverin Yuba County. a 
7 Exclusive of placer output which is included with ‘‘Other districts.’’ 14 Excludes tungsten ore. tr} 
§ From property not classed as a mine. 15 Includes metal recovered from tungsten ore. bg 
§ Mother Lode district lies in Amador, Calaveras, E] Dorado, Mariposa, and Tuo- 16 Includes metal recovered from pyritic ore (residue). . S 

lumne Counties, 17 Includes 52,000 pounds contained in precipitates. 
19 Chidago district lies in Inyo and Mono Counties. 2 
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BUTTE COUNTY | | 

Butte Creek District—Lancha Plana Gold Dredging Co. operated 
its bucket-line dredge No. 5 (with 65 4% cubic-foot buckets, electrically 
powered) 8 miles southeast of Chico for 363} days of 1948. Shawnee 
Mines worked the Shawnee drift mine throughout 1948; 53 ounces of 
gold and 7 ounces of silver were recovered. | 

Oroville District—Yuba Consolidated Gold Fields, Butte unit, 
operated two bucket-line dredges (Biggs No. 1 and Biggs No. 3) on 
land adjoining the Feather River throughout 1948; both dredges were 
of the Yuba type and electrically powered, one having 84 and the 
other 87 9-cubic-foot buckets. The Gold Hill Dredging Co. worked 
its Kister dredge on the east side of the Feather River about 7 miles 
south of Oroville throughout the year; the electrically powered, 
bucket-line dredge has 72 9-cubic-foot buckets. _ 

CALAVERAS COUNTY 

Copperopolis District—Sky Rocket Mine and J. E. Boland worked 
the Sky Rocket mine during 1948 amalgamating gold ore. A small 
quantity of concentrate was shipped to a smelter for treatment. 

East Belt District—Blackstone Mine (L. A. Sanchez), operating 
the Blackstone mine throughout 1948, treated 5,421 tons of gold ore 
by amalgamation at the company 30-ton mill; flotation concentrate 
and slimes were shipped to a smelter. Other lode-gold mines worked 

| during 1948 included the Best, Louise Margaret, Dubois, and Robert 
A. mines; Centennial (New Champion); Fine Gold; Lockwood; 

| Mexican; and Never Sweat. John O. Cleveland operated a dragline 
and trommel at the Ohio mine for 97 days of 1948; 31 ounces of gold 
and 2 ounces of silver were recovered from 2,207 cubic yards of gravel 
andled. 
Jenny Lind District—Allen W. Doe (deceased) and Jose Paltor, 

lessees, treated gold ore from the Royal mine by amalgamation and 
flotation during 1948; concentrate was shipped to a smelter. 

EL DORADO COUNTY | 
East Belt District—Cosumnes Mines, Inc., operated the Cosumnes 

mine from January 1 to December 1, 1948, and treated gold ore in a 
60-ton flotation mill; concentrate was shipped to a smelter. 

Mother Lode District—The Morning Star Mining Corp. worked 
the Pioneer-Lilyama mine in 1948; flotation copper concentrate from 
gold ore treated was shipped toa smelter. Volo Mining Co., operating 
the Shaw mine during 1948, recovered gold and silver by amalgama- 
tion. Knight Placer Mining Co. operated a dragline dredge on the 
Baldwin and Burks properties during 2 months of 1948. 

West Belt District—El Dorado Placer Mining Corp. operated a 
Northwest Diesel dragline excavator (with 2-cubic-yard bucket) and 
a Bodinson washing plant on the north fork of the American River 
from August 16 to November 20, 1948; 150,000 cubic yards of gravel 
washed yielded 939 ounces of gold and 103 ounces of silver. 

FRESNO COUNTY 

Friant District—Gold and some silver was recovered in 1948 as 
byproducts from commercial sand and gravel operations by Pacific 
Coast Aggregates, Inc., from its Rockfield plant.
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| HUMBOLDT COUNTY : 

Orleans District—The Pearch hydraulic mine was operated from 
January 1 to June 1, 1948, by Pearch Mine. 

IMPERIAL COUNTY . 

_ Cargo Muchacho District—Holmestake Mining Co. worked the 
Padre and Madre mine during 1948, shipping gold ore to a smelter. 

: INYO COUNTY 

Bishop Creek District.—The United States Vanadium Corp. pro- 
duced, by flotation, a copper concentrate containing a substantial 
quantity of silver and some gold as a byproduct from ore treated 
primarily for tungsten. 

Cerro Gordo District.—Santa Rosa Mining Co., operating the Santa 
Rosa mine, and Louis Warnken, Jr., under lease agreement, working 
the Santa Rosa dump together, shipped lead ore and dump material 
(5,539 tons containing 93 ounces of gold, 21,678 ounces of silver, 
25,900 pounds of copper, and 541,100 pounds of lead) to smelters in 
1948. C. W. James operated the Old Timer mine from January to 

| April 1948, shipping lead ore to a smelter. 
Coso District—The Darwin group of mines (the largest. producer 

of silver, lead, and zinc in the State) was operated by the Anaconda 
Copper Mining Co. throughout 1948. The 300-ton mill (enlarged 
from a 140-ton plant) was equipped to treat sulfide zinc-lead ore by 
differential flotation and has provisions for alteration with oxide treat- 
ment. The lead concentrate and zinc concentrate produced were 
shipped to smelters. In addition, lead ore was shipped direct to a 
smelter for treatment. Joe-McCulley, operating the Empress group 
under lease and bond, shipped 136 tons of zinc-lead ore containing 2 
ounces of gold, 2,824 ounces of silver, 5,000 pounds of copper, 61,300 
pounds of lead, and 16,000 pounds of zinc to a smelter. LL. D. Fore- 
man & Co. shipped to smelters silver ore, containing substantial 
quantities of lead, from the Custer, Lane-Eagle, and Last Chance 
mines. 

Modoe District—Foreman & Skinner operated the Defense mine , 
(third-largest producer of silver and lead in California) during 1948, 
shipping lead ore to a smelter. Finley & Vignich operated the Minni- 
etta mine from January 15 to December 31, 1948, and shipped lead _ 
ore (1,020 tons containing 5 ounces of gold, 5,086 ounces of silver, 
1,000 pounds of copper, and 256,800 pounds of lead) to smelters. Foss 
& Osborne shipped lead ore, containing values in gold, silver, and 
copper, to smelters from the Surprise mine in 1948. 

Resting Springs District—Anaconda Copper Mining Co. worked 
the Shoshone group of mines (second-largest producer of silver and 
lead in the State) the entire year. Gold-silver ore (including dump | 
material) containing substantial quantities of lead and zinc and some 
copper was shipped direct to a smelter. Lead ore treated at the 
company 90-ton flotation mill yielded a lead concentrate (with some 
values in gold, silver, copper, and zinc), which was shipped to a 
smelter. 

Ubehebe District—Ubehebe Mines, Inc., Ralph Liole, lessee, 
operated the Ubehebe mine during 1948 and shipped zinc-lead ore to a
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smelter. George Lippincott worked the Lippincott mine in 1948 and 
shipped lead and zinc-lead ores to smelters. 

KERN COUNTY 

Mojave District.—Burton Bros., Inc., operated its cyanide mill on 
ore from the Cactus Queen, Tropico, and Trailer Wheel mines and, in 
addition, treated ores from other mines in the Mojave district (includ- 

_ ing the Standard, Whitmore, Hilltop, Elephant-Eagle, and Bob Tail) 
and outlying districts on a custom basis. 

Randsburg District—Butte Lode Mining Co. operated the Butte 
Lode mine in 1948 and treated gold ore and old tailmgs by amalgama- 
tion and cyanidation in the company mill, which also handled small 
tonnages of custom ore from neighboring mines, including the Double 
13 (Milmax Mining Co.), G. B. (M. J. Edsall), and Minnesota (Harris 
Hall Quick). Hatton & Lamley operated the K. C. N. claim from 
January 1 to March 31, 1948; 212 tons of gold ore treated at the 
‘Butte Lode Mining Co. mill yielded 127 ounces of gold and 31 ounces 
of silver. Foley Bros., Inc., operated a dragline excavator and floating 
washing plant at Kern Placers from January 1 to August 7, 1948. 

| LASSEN COUNTY 
Hayden Hill District—The Lassen Eagle Co. operated the Hayden 

Hill mine from January 1 to August 25, 1948; 9,002 tons of dump ore 
eyanided at the company 25-ton plant and 1 ton of slag shipped to a 
smelter together yielded 105 ounces of gold and 92 ounces of silver. 

| LOS ANGELES COUNTY 

San Gabriel District—Consolidated Rock Products Co. recovered 
151 ounces of gold and 26 ounces of silver as byproducts of its com- 
mercial sand and gravel plant on the San Gabriel River. The Azusa 
Rock & Sand Co. similarly recovered 53 ounces of gold and 7 ounces 
of silver. 

MADERA COUNTY 

Raymond District.—Howell Bros. operated a suction dredge on the 
Chowchilla River from November 20 to December 31, 1948. 

MARIPOSA COUNTY 

East Belt District——Schroeder Mines worked the Schroeder group 
throughout 1948; 52 tons of ore treated by amalgamation yielded 142 
ounces of gold and 19 ounces of silver. 

Hunter Valley District—Mount Gaines Mining Co. operated the 
Mount Gaines mine the entire year and amalgamated 10,382 tons of 
gold ore, from which were recovered bullion (contaiming 2,883 ounces 
of gold and 879 ounces of silver) and 214 tons of flotation concentrate 
(including a small quantity of table concentrate) contaming 2,092 
ounces of gold and 758 ounces of silver. Thurman & Wright operated 
Dredge No. 3 (an electrically powered Bucyrus-Hrie dragline excavator 
aud Bodinson floating washing plant) on Burns Creek from March 19 
to August 18, 1948.
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Mother Lode District—James H. Henry worked the Upper Bear 
Creek mine from April 26 to June 16, 1948, using Diesel dragline 
dredging equipment. Gold ore from a number of mines worked in 
the district durmg 1948 (mcluding the Texas Gulch, Speciman, 
Malone, Lonesome Pine, French, and Diltz Oro Grande) was treated 
by amalgamation. | 

MERCED COUNTY 

Chowchilla River District—Midstate Equipment & Dredging Co. 
operated a dragline dredge on Mariposa Creek from January to July 
1948. 

Snelling District.—Merced Dredging Co. operated its dredge No. 1 
(electrically powered and equipped with 60 9%-cubic-foot buckets) on 
the Merced River bottom % mile from Snelling throughout 1948. 
The Snelling Gold Dredging Co. operated its two Yuba-type, electric, 

_ bucket-line dredges (each with 7-cubic-foot buckets) the entire year. 

MODOC COUNTY 

Hi-Grade District—Wellman M. Smith and J. H. Causten, lessee 
(deceased), worked the Moonlight mine during 1948 and shipped to 
a smelter 11 tons of gold ore which yielded 141 ounces of gold and 
73 ounces of silver. 

| MONO COUNTY 

West Walker River District—Topaz Lead-Silver Mines operated 
the Topaz Lead-Silver mine during January 1948; 7 tons of antimonial 
lead ore shipped to a smelter yielded 259 ounces of silver and 2,100 
pounds of lead. 

NEVADA COUNTY | 

Grass Valley-Nevada City District—The Idaho-Maryland Mines 
_ Corp. worked the New Brunswick-Idaho-Maryland property through- 

out 1948; 196,232 tons of ore treated by amalgamation, followed by 
cyanidation of concentrates, yielded 49,024 ounces of gold and 14,212 

- ounces of silver. The Empire Star Mines Co., Ltd., operated the 
company 500-ton mill and cyanide plant the entire year treating ore 
from the Empire, North Star, and Pennsylvania mines at Grass Valley 
and the company properties at Browns Valley in Yuba County by 
amalgamation and cyanidation; concentrates from several neighboring 
mines also were treated at the plant. Other mines worked in the 
district included the Aetna, Baltic, Spring Hill, Gates-Stockton Hill, 
and Sugarloaf. 

North Bloomfield District.— Mellott & Mellott, lessees, hydraulicked 
the Waukashau mine from February 15 to June 15, 1948; 8,000 cubic 
yards of material washed yielded 88 ounces of gold and 8 ounces of 
silver. Landburg, Massera, and Swazey hydraulicked the Relief 
Hill mine 72 days of 1948 under lease from Western Gold Co. 

Washington District—The Ancho Erie Mining Co. operated the 
Ancho and Erie groups throughout 1948. A substantial tonnage of 
gold ore was treated at the company 200-ton flotation mill and 6-ton 
cyanide plant. Tonopah Divide Mining Co. worked the Gaston 
mine from January 1 to October 25, 1948, amalgamating gold ore and 
shipping concentrate to a custom-cyanide mill for treatment.
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PLACER COUNTY 

Auburn District.—Virginia Town Placer Mine operated a dragline 
dredge in Auburn Ravine from May to November 1948. 

Penryn District—Mary Len Mine (a partnership) worked the Mary 
Len mine throughout 1948; 491 tons of ore amalgamated and a small 

| quantity of concentrate cyanided at a custom mill together yielded 342 
ounces of gold and 604 ounces of silver. 

| PLUMAS COUNTY 

: | La Porte District —R. & M. Mining Co. operated a dragline dredge 
at the First Chance mine on Slate Creek from June to December 1948. 

Virgilia District—Klau Mine, Inc., (R. S. Croxen, lessee) worked 
the Virgilia mine intermittently in 1948; 86 tons of ore amalgamated 
yielded 74 ounces of gold and 12 ounces of silver. . 

| | SACRAMENTO COUNTY 

Cosumnes River District—Thurman & Wright operated dredge No. 
4 (electrically powered, bucket-line, equipped with 86 6-cubic-foot 
buckets) 3 miles southeast of Sloughhouse from January 1 to Decem- 
ber 24, 1948. Mountain Gold Dredging Co. worked the Van Veck 
property at Michigan Bar, using dragline dredging equipment, during. 
9 months of 1948; 160,000 cubic yards of gravel washed yielded 655 
ounces of gold and 66 ounces of silver. The Cosumnes Gold Dredging 
Co. operated its bucket-line dredge near Sloughhouse during 1948. 

Folsom District.—Capital Dredging Co. operated its Yuba electric 
bucket-line dredges No. 4 and No. 3 south of Folsom. Dredge No. 4 
was worked the entire year, and dredge No. 3, shut down since October 
14, 1942, operated from May 15 to December 31, 1948. Dredge No. 
4 of the Lancha Plana Gold Dredging Co. worked for 364 days of 
1948 on the American River 5 miles south of Folsom; the dredge has 
84 6-cubic-foot buckets. The General Dredging Co. operated its 
3-cubic-yard Diesel dragline excavator and electrically powered 
Bodinson floating washing plant on the south side of the American 
River intermittently during 1948. The Natomas Co., leading Calli- 
fornia gold producer in 1948, operated seven bucket-line dredges 
(six units the full year and one unit 2 months) in 1948 on property 
near the American River. The Fair Oaks Gravel Co. recovered as a 
byproduct of gravel-washing operations 144 ounces of gold and 11 
ounces of silver from 52,620 cubic yards of material handled. 

SAN BERNARDINO COUNTY 

Buckeye District.—Donald F. Love shipped gold ore containing 
substantial quantities of gold, silver, and copper from the Bagdad- 
Chase mine to a smelter during 1948. , 

Clark Mountain District—The Carbonate King Zinc mine was 
operated in 1948 by J. Q. Little under contract from the Crystal Cave 
Mining Co.; zinc ore containing some gold, silver, and lead was 
shipped to a smelter. Mohawk Mines, Inc., worked the Mohawk 
mine throughout the year; 1,951 tons of lead ore shipped to a smelter 
yielded 19 ounces of gold, 14,170 ounces of silver, 27,500 pounds of
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copper, and 489,900 pounds of lead. Huston Mining Co. and the 
Altana Corp., operating the Wilshire claim of the Mohawk group from 
April 1 to December 31, 1948, together shipped to smelters 1,087 tons 
of lead ore from which was recovered 7 ounces of gold, 3,447 ounces 
of silver, 6,200 pounds of copper, and 244,300 pounds of lead. 

Randsburg District—Frank W. Royer operated the Kelly mine 
during 1948 and shipped gold-silver ore to smelters. Surcease Mining 
Co. recovered 158 ounces of gold and 24 ounces of silver from 125,686 
cubic yards of gravel, handled chiefly for scheelite, at the Spud Patch 
mine by dryland dredging throughout 1948. 

SAN JOAQUIN COUNTY | 

Camanche District—The Gold Hill Dredging Co., working on low 
benches along the Mokelumne River, operated its Lower Camanche | 
bucket-line dredge (with 76 8%-cubic-foot buckets) from January 
through April and its Upper Camanche dredge (with 64 7%-cubic-foot 
buckets) approximately 2 months of 1948. 

SHASTA COUNTY 

Cow Creek District—The Coronado Copper & Zinc Co., second _ 
largest producer of zinc in the State, operated the Afterthought mine | 
from October through December 1948. Zinc concentrate and zinc- 
lead-copper concentrate produced from the complex zinc ore milled 
at the company plant were shipped to smelters for treatment. 

Flat Creek District—The Mountain Copper Co., Ltd., made final , 
clean-up at the Iron Mountain mine cyanide plant which yielded gold 
and silver. Some gold, silver, and copper were recovered from 
smelting cinder derived from burning pyrites in sulfuric acid plants; 
the pyrites was produced at the Hornet-Richmond mine. 

Redding District—The Thurman Gold Dredging Co. operated its 
bucket-line dredge (with 72 9-cubic-foot buckets) on Clear Creek 
throughout 1948. Roy S. Olson worked the Williamson property on 
Newton Creek, using dragline dredging equipment, from January 5 
to May 1, 1948. | 

Shasta District—The Lincoln Gold Dredging Co. operated its 
2-cubic-yard Diesel dragline excavator and floating washing plant 
on Clear Creek from January 1 to October 6, 1948; 338,733 cubic yards 
of gravel washed yielded 2,841 ounces of gold and 476 ounces of silver. 

SIERRA COUNTY 

Alleghany District—The Original Sixteen to One Mine, Inc., 
operated its Original Sixteen to One mine throughout 1948, recovering 
a substantial quantity of gold and some silver by amalgamation and 
from gold concentrate shipped to a smelter. . 

Downieville District—Best Mines Co. worked the Gold Point mine 
from January 1 to December 27, 1948, when its option was canceled. 
Gold and silver was produced from concentrate shipped to a smelter, 
and a small quantity of bullion was recovered by amalgamation of 
ore. Alfred L. Merritt operated the Brush Creek mine in 1948 and 
treated a substantial tonnage of gold ore by amalgamation.
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SISKIYOU COUNTY 

Callahan District—Yuba Consolidated Gold Fields (Siskiyou unit) 
operated its Callahan dredge (Yuba electric bucket-line, equipped 
with 72 9-cubic-foot buckets) throughout the year on Scott River. 

Deadwood District—The French Gulch Dredging Co. operated 
its Washington Iron Works electric bucket-line dredge throughout 

| 1948; 1,227,632 cubic yards of gravel handled yielded 6,651 ounces of 
gold and 903 ounces of silver. 

Klamath River District—Reeves Ranch Dredging Co. operated 
its bucket-line dredge (equipped with 68 4-cubic-foot buckets) on the 
Klamath River 1 mile east of Happy Camp from July 25 through 
December 1948. Scandia Mines operated a Diesel dragline dredge 
on Horse Creek during January 1948; 80,000 cubic yards of gravel 
treated yielded 328 ounces of gold and 55 ounces of silver. Yreka 
Gold Dredging Co. operated its Johnson electric bucket-line dredge 
(with 67 6-cubic-foot buckets) in Seiad Valley from January 1 to 
September 1, 1948. 

Liberty District—Hydraulicking was carried on during 1948 at the 
Boulder Gulch group by Vest Mining Co. and Alfred W. Peeler and 
at the Joubert mine by Alex Markon, lessee. 

Scott Bar District—R. B. McGinnis and the Quartz Hill Mining 
Co. worked the Quartz Hill open-pit mine sporadically in 1948, 
treating gold ore by amalgamation. | 

STANISLAUS COUNTY 

La Grange District—The La Grange Gold Dredging Co. operated 
its bucket-line dredge No. 4 (with 62 10-cubic-foot buckets) on the 
Tuolumne River bottom throughout 1948. The Tuolumne Gold 
Dredging Corp. operated its bucket-line dredge throughout the year; 
the dredge is equipped with 100 12-cubic-foot buckets. | 

TRINITY COUNTY 

Coffee Creek District—Arthur B. Ferl recovered 30 ounces of gold 
and 2 ounces of silver from 2,600 cubic yards of gravel handled by 
dragline dredging on Buckeye Creek during November 1948. 

Hayfork District—The Thomas Kelly Co. worked the Kelly mine 
intermittently in 1948; gold and silver were recovered by amalgamat- 
ing the high-grade ore and from concentrate shipped to a smelter. 

Junction City District—The Goldfield Consolidated Mines Co. 
hydraulicked the Northern California Mines Co. placer claims at 
Junction City throughout 1948. The Junction City Mining Co. 
operated its bucket-line dredge on the same property in 1948. 

Lewiston District—Brown Bear Gold Mines, Inc., worked the 
Brown Bear mine during 1948, recovering a substantial quantity of 
gold and some silver from concentrate shipped to a smelter. 

Salyer District—Thomson Divide Mining Co. operated the Long 
Bar mine, using dragline dredging equipment, in 1948. Salyer Syndi- 
cate hydraulicked the Swanson mine during the year and recovered a 
moderate quantity of gold and some silver.
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Weaverville District—Perry T. Bennett hydraulicked the Rex ) 
mine from January 4 to June 20, 1948; 7,000 cubic yards of gravel 
washed yielded 146 ounces of gold and 13 ounces of silver. Other 
properties hydraulicked during the year included the Browns Creek 
(C. O. Arbuckle), Democrat Gulch (A. V. Tindell), and Dry Placer | 
(Indian Creek Industries, Inc., and 8S. L. Kimball). 

TUOLUMNE COUNTY | 

East Belt District—Tapley & Tapley, lessees, worked the Ford 
Pocket mine throughout 1948 and recovered 169 ounces of gold and 
9 ounces of silver, reducing the ore by hand mortar. Gibson & Keenan 
operated the Hidden Treasure mine from January 4 to December 30, 
1948; a small tonnage of ore amalgamated and approximately 1 ton 
of tailing shipped to a smelter together yielded 342 ounces of gold | 
and 81 ounces of silver. Several other lode mines (mostly pocket 
mines) were worked on a small scale during 1948, including the | 
Eureka, Fidelity, Golden Star, Indian Girl, Lucky Strike, and Wind 
Wheel; most of the gold from each property was recovered by 
amalgamation. 

Mother Lode District—Louis Warnken, Jr., worked the Eagle- 
Shawmut mill tailings during 1948, recovering gold and silver from 
material shipped to a smelter. Transierra Gold Mining Co. operated 
the North Star-Laura mine and Mohawk claim the first 6 months of 
1948; flotation concentrate was shipped to a smelter. 

YUBA COUNTY 

Camptonville District—J. E. Clark, lessee, operated a dragline ~ 
dredge on Willow Creek during 4 months of 1948; 5,000 cubic yards 
of gravel washed yielded 46 ounces of gold and 9 ounces of silver. 

Smartville District—Rose Bar Development Co. hydraulicked the | 
Blue Point mine from July 1 to December 31, 1948. 

Yuba River District—Yuba Consolidated Gold Fields (Yuba unit) 
operated dredges Nos. 14, 15, 17, 19, and 20 in the Yuba River Basin 
throughout 1948. The dredges are of the Yuba type, electrically 
operated, and had the following number and capacity of buckets: 
Two with 100 18-cubic-foot buckets; 1 with 87.18-cubic-foot buckets; 
with 126 18-cubic-foot buckets; and 1 with 135 18-cubic-foot 
uckets.
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GENERAL SUMMARY 

NDER stimulus of the highest yearly average price on record 
for lead and the second highest for zinc, the Colorado output 
of these metals rose sharply in 1948. The value of the lead , 

output was higher than in any previous year and exceeded that of 
gold for the first time since 1891. The value of the zinc was the 

| highest since 1917. There were large increases in production of lead 
and zinc in Summit and San Miguel Counties and smaller increases 
in most of the other producing counties. The State output of gold 
decreased, owing mainly to lower output from lode mines in the 
Cripple Creek, Animas, and Sneffels districts and placer mines in 
Park County, which more than offset substantial increases in Lake, 
Eagle, and Clear Creek Counties. Silver production was the highest 
since 1942 but was still only slightly more than half the annual average 
for the 10-year period, 1932-41. The copper output, largely a by- 

: product or accessory product of the mining of other metals, increased 
, 7 percent over 1947. The total value of the 1948 output of the five 

metals was $30,155,337—a 26-percent increase over 1947 and the 
highest since 1918. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. a | 

The value of the metal production herein reported has been cal- 
culated at the following prices. | 

Prices of gold, silver, copper, lead, and zinc, 1944-48 . 

Gold Silver 2 C as zine 8 vos ‘ECE no pe 
1944.0 eee eee eeeeeeeneee| $35.00 | $0. 711-4] 0.135 | $0. 080 $0. 114 
1945... ....--.2--2-------n-2-------nnn- a= 35, 00 {71+ 1135 086 1115 
1946.22 35, 00 808 "162 109 1122 
1947_.----.--..-220-2s2-ses2----sn2nnnn nee 35.00 905 210 1144 1121 
1948. ___...--.--.------2--2---=---n-- === 35. 00 :905-+ 1217 1179 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-++ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: Price includes 
bonus payments by Office of Metals Reserve for overquota production. 

1446
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Colorado ranked second among the States in total production of | 
both gold and silver from the time of first recorded output through 
1948; California ranked first in gold and Montana first in silver. | : 

Mine production of gold, silver, copper, lead, and zinc in Colorado, 1944-48, and 
total, 1858-1948, in terms of recovered metals 

Mines producing Ore sold or Gold (ode and placer) | Silver (lode and placer) 

Year __ | treated 

Lode | Placer |(bort tons)!ming ounces| Value {Fine ounces| Value 

1944... 196 13 | 1,550,422 | 111,455 | $3,900,925 | 2,248,830 | $1, 599, 168 
1945__.-..-.....----- 195| 41] 1,357,551 | 100,935 | “3,532,725 | 2,296,780 | 1, 583, 488 
1946_.--..--...------ 235 98 | 1,463,496 | 142,613 | 4991455 | 2240151 | 1,810,042 
1947__...---..-..0---- 290 33 | 1,544,604] 168,279 | 5,889,765 | 2,557,653 | 2,314,676 , 
1948.--..--..-.-.----- 271 23 | 1,438119| 154,802 | 5,418,070| 3,011,011 | 2,725,117 
1858-1948.......-.-...|----------|----------| @ _ | 39, 381, 024 (872, 212, 804 |735, 995, 342 | 572,609,918 

Copper Lead Zine 

. Year PP PS ES Total value 

Short Value Short Value Short Value 

1944..................| 1,048 | $282,960 | 17, 698 | $2,831,680 | 39,955 | $9,109,740 | $17, 724, 473 
1945___.-------------- 1, 485 400, 950 17, 044 |. 2, 931, 568 35, 773 8, 227, 790 16, 676, 521 
1946__.---.---2-- 2. 1, 754 568, 296 17,036 | 3, 718, 848 36, 147 8, 819, 868 19, 903, 509 
1947... eee 2, 150 903, 000 18,696 | 5, 384, 448 38, 745 9, 376, 290 23, 868, 179 
1948__.....--- 22-2. 2, 298 997, 332 25,143 | 9, 001, 194 45,164 | 12, 013, 624 30, 155, 337 

1858-1948_........-..-] 255, 159 | 68, 185, 701 |2, 505, 721 253, 297, 505° 1, 423, 107 | 224, 650, 302 |1, 990, 956, 230 

1Figure not available. 

Gold.—The mine production of gold in Colorado was 154,802 fine 
ounces in 1948 compared with 168,279 in 1947. The output in 1948 
came largely from the Cripple. Creek, Upper San Miguel, California 
(Leadville), Animas, and Fairplay districts. Dry gold and silver ores 
yielded 66 percent of the State total gold, placers 9 percent, zinc-lead 
ore 15 percent, and other classes of ore 10 percent. The leading 
gold-producing properties, in order of rank, were: The Smuggler Union 
group (Telluride Mines, Inc.) at Telluride; Cresson mine at Cripple 
Creek; United Gold Mines Co. Portland-Vindicator group, Cripple 
Creek; Resurrection Mining Co. group at Leadville; and Golden Cycle 
Corp. Ajax mine, Cripple Creek. 

Silver.—Colorado mines produced 3,011,011 fine ounces of silver in 
1948—an increase of 453,358 ounces over 1947. The yearly average 
output during the five prewar years 1937-41 was 7,940,336 ounces. 
In 1948 dry gold and silver ores yielded 41 percent of the State total 
silver, zinc-lead ore 33 percent, lead ore 6 percent, and other classes 
of base-metal ores and placers 20 percent. The leading producers of 
silver were the Eagle mine at Gilman; Idarado Mining Co. Treasury 
Tunnel-Black Bear group, San Miguel County; Shenandoah-Dives 
group near Silverton; Emperius group at Creede; and Kokomo unit 
of the American Smelting & Refining Co., Summit County.
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Gold and silver produced at placer mines in Colorado, 1944-48, in fine ounces. 
| in terms of recovered metals | 

Gravel mechanically handled 

7 Smallscale | aanie |nn)) drt 
an ydraulic . ota 

Year methods! Nee Dragline Bucket-line 
plant g 2 dredges dredges 

Gold | Silver | Gold | Silver} Gold | Silver | Gold | Silver | Gold | Silver | Geld | Silver 

1944... __| 66 8 28 | 8]. 249 74 |._-----|-------]--------|--------] _ 248 90 
1945.......| 147| 235] 49{| a] 409] 72 )--._---|-- "|" 7,296 | 1,277 | 7,901 | 1,395 
146. -| 89] 45 |_------[-----..| 1,047} 169] @ | @) [319,036 | 33,514 | 20,172 | 3,698 
1947...--.| 243| 52 /_....--|----.--| 930] 156] (2) | (3) [316,400 | 33,243 | 17,573 | 3,451 
1948..----| 106 | 29 |-.. ..-|----.--| 662] 103] (3) | (3) {312,479 | 39) 680 | 13,247] 2,812 

1 Includes all operations in which hand labor is principal factor in delivoringjgravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. ; 

2 Includes all placer operations using power excavatorjand washing plant,’both’on dry !and; when washing 
piant is movable, outfit is termed “‘dry-land dredge.” 

3 Production by dragline dredges included with that by bucket-line dredges; Bureau of Mines not at 
liberty to publish separately. 

Copper.—The Colorado output of copper in 1948 was recovered : 
largely as a byproduct or accessory product of the mining of lead, zinc, 
and precious metals; the quantity recovered was 2,298 short tons 
compared with 2,150 tons in 1947. Only 8 percent of the State total 
was derived from copper ore. The only: substantial producer of 
copper in the State was the Idarado Mining Co., which makes a copper 
concentrate from its complex gold-silver-copper-lead-zinc ore mined 
in San Miguel County. 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zine and total value of gold, silver, copper, 
lead, and zine in Colorado, 1870-1948. The value of copper has been less than $2,000,000 annually, except 
in a few years. ‘ 

Lead.—The price of lead, which was 15 cents a pound (New York) 
January 1, 1948, advanced to 17.5 cents April 5, to 19.5 cents July 
28, and to 21.5 cents November 1. Each advance set a new high price 
record. With the assistance of high market prices, the State output 
of recoverable lead rose to 25,143 short tons (largest since 1928) from
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18,696 tons in 1947. Production in Summit County increased 197 
‘percent over 1947 and represented 19 percent of the State total. 
Other large producing counties included Lake (19 percent), San 
Miguel (15 percent), San Juan (12 percent), and Dolores (10 percent). 
Zinc-lead ore yielded 63 percent of the State total lead; dry gold and 
silver ores 15 percent; lead, lead-copper, and zinc-lead-copper ores 17 
percent; and copper and zinc ores 5 percent. The larger lead-pro- 
ducing mines, in order of rank, were: American Smelting & Refining 
Co. Kokomo unit; Resurrection group at Leadville; Rico Argentine at 
Rico; Smuggler Union group at Telluride; and Callahan Zinc-Lead Co. 
Akron-Erie group, White Pine. | 

Zince.—During 1948 the market price of zinc rose by stages from 
10.5 cents a pound (East St. Louis) January 1 to 17.5 cents November : 
13 and averaged 13.3 cents; in 1947 the average price (including 
Federal premiums paid to mine operators until June 30) was 12.1 
cents. The advances in price stimulated production, and the State 
output of zinc increased from 38,745 short tons in 1947 to 45,164 tons 
in 1948. The principal producing counties, in order of output, were 
Eagle, Summit, Lake, San Miguel, Dolores, Gunnison, San Juan, and 
Ouray. Zinc and zinc-lead ores yielded 91 percent of the State total 
zinc. The leading zinc-producing mines, in order of rank, were: 
Eagle mine at Red Cliff, American Smelting & Refining Co. Kokomo 
unit, Resurrection group at Leadville, Rico Argentine group at Rico, 
and Idarado Mining Co. Treasury Tunnel-Black Bear group, San 

| Miguel County. : | ee 

| MINE PRODUCTION BY COUNTIES 

Mine production of gold, silver, copper, lead, and zinc in Colorado in 1948 by 
counties, in terms of recovered metals 

a 
| Mines producing | Gold (ode and placer) | Silver (ode and placer) 

County ooo OT 
Lode Placer |Fine ounces; Value /Fine ounces| Value 

Adams.........-.------------eee- [ence 3 480 | $16, 800 75 $68 
Boulder....--..-..--------.------- 17 |_...------ 1,377 48, 195 21, 232 19, 216 
Chaffee.....-.....--.------------- 8 i 275 9, 625 1) 243 1, 125 
Clear Creek....._..-.------------- 32 1 3,646 | 127,610 | 127,162 115, 088 

Custer......-.--.---.-----2------- ae 16 560 9,047 8, 188 
Dolores.....----..---------------- 5 |---------- 108 3, 780 132, 312 119, 749 
Douglas--.---.--------------------}---------- 1 3 105 |____..----.--]------------ 
Eagle.._...----------------------- 3 |e 3,298 | 115,430 | 416,032 376, 530 
Fremont--.----------------------- 3 |.--------- 11 385 1, 074 972 
Gilpin... 6 5 83 2, 905 716 648 
Gunnison....-...----------------- 10 j.--------- 162 5, 670 78, 863 71, 375 
Hinsdale__........--.------------- 2 |.---.-.---|--.---------|------------ 284 257 
Jefferson_..__-..------------------ 1 2 7 245 63 57 
Lake........-.-------------------- 29 1 20,881 | 730,835 | 214,450 194, 088 
La Plata...._.....--.-----------_- 5 |... 176 6, 160 537 486 
Mineral_....-..-..--------.------- 6 j_--.-.----- 247 8, 645 297, 926 269, 638 
Montrose-_--_..-.------------------|---------- 1 4 140 2 2 
Ouray...-.----------------------- 18 |_-...----- 2, 466 86,310 | 172, 713 156, 314 

Park....--------0--02-2nnoenee ene 11 5 9,120 | 319, 200 7, 867 7, 120 
Pitkin.._..-..-------------------- 5 |_--------- 9 | 315 35, 618 32, 236 
Saguache........--.-------------- 10 |--2.2 60 2, 100 19, 473 17, 624 
San Juan.__.....--..-.---.------- 30 |.....--..-| 16,471] 576,485 | 842, 490 490, 981 

| San Miguel._.._---.------------- 8 2 39,689 | 1,388,415 | 582, 266 526, 980 
Summit....-..-..--.-----.------- 31 1 2) 664 93,240 | 344, 427 311, 724 
Teller........--.-.---------------- 98 |..........| 53,569 | 1,874, 915 5, 139 4, 651 

Total: 1948. ._........------ 271 23 | 154,802 | 5,418,070 | 3,011,011 } 2,725,117 
1947-222 on ennn ene 290 33 | 168,279 | 5,889,765 | 2,557,653 | 2,314, 676 

883326—50——92
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Mine production of gold, silver, ‘copper, lead, and zinc in Colorado in 1948 by 
counties, in terms of recovered metals—Continued | 
a 

Copper Lead Zine 

—— > <—___——_———| Tota County 
Short Short Short value 
tons Value tons Value tons Value 

Adams..._.....-2---22-| eee ence | ee peeenee[eeee eee eee|--e-eeeeeeeafecceeeene-[------------] $16, 868 Boulder....-....----..... 4 |” "$1,736 93 | $33,204 [--7-7 TPT J99% 44 
Chaffee_._........-.--...]_.------_-|.--------- 50 17, 900 1 $266 28, 916 
Clear Creek_...._----..-- 13 | 5,642 749 | 268,149 283 75, 278 591, 760 Custer......--.--...-.--.|----------|-----.---- 59 21, 122 41 10, 906 40,776 Dolores.-----.-.......... 74| 32,116 | 2,430/ 869,940] 3,180] 345,880] 1,871,465 
Douglas__.__-._.--...---.|--..--..--]-----L----]|----------|------------]---- Le 105 Fagle..__................ 222 | 96,348 | 1,120 | 400,960 | 16,355 | 4,350,430 | 5, 389, 698 Fremont_.-.----.-.-.-... 18| 7,812 7 2) 506 |. 63 16, 758 28, 433 
Gilpin. oe ui 3, 938 1 266 7, 757 
Gunnison....__.-__.--._- 13} 5,642] 1,797] 643,326] 1,991]  529,606| 1,255,619 Hinsdale__.._._..-....... 1 434 5 1, 790 1 266 2, 747 
Jefferson ............_.-.- 3 1,302 {----------} eee fe 1, 604 Lake............--....... 104 | 45,136 | 4,753 | 1,701,574 | 5,726 | 1,523,116 | 4,194, 749 
La Plata.......------.---|_.2- | 1 358 |....-.----]_-_--_--_-__- 7,004 Mineral_..-.......-.....- ig | "7; 812 451 | 161,458 88 33, 408 470, 961 
Montrose_..-....--.-----|-.....-.-_|---------.]-.-----_. |---| 142 Ouray_...........-....... 167 | 72,478 | 1,472 | 626,976 | 1,260 | 338,160 | 1,177,238 Park.....____............ 1 434 52 18, 616 140 37, 240 382, 610 | Pitkin 109 39; 022 30 7,980 79, 553 Saguache......-..-...... 9 | 3,906 331 | 118, 498 241 64, 106 206, 234 San Juan.....-........... 327 | 141,918| 3,002 | 1,074,716 | 1,666) ° 443,156 | 2, 7277256 San Miguel..-...--------] 1,269 | 550,746 | 3,892 | 1,393,336] 3,486] 927,276 | 4,786,753 Summit.................. 55 | 23,870] 4,759 | 1,703,722] 10,611 | 2,822,596 | 4,955,082 
Teller__..---.--.--.-...-.|.---------|--------_]2-2-----_|-----e--_- [eo 1, 879, 566 

Total: 1948.........] | 2,298 | 997,332 | 25,143 | 9,001,194 | 45,164 | 12,013,624 | 30,155, 337 
1947.........| 2,150 | 903,000 | 18,696 | 5,384,448 | 38,745 | 9,376,200 | 23,868,179 

| 

Mine production of gold, silver, copper, lead, and zinc in Colorado in 1948, by 
months, and in terms of recovered metals 

Gold Silver Copper Lead Zine 
Month (fine (fine (short (short (short 

ounces) ounces) tons) tons) tons) 

January......--.-------------------e------| 18,425 | -249, 206 196 1, 964 3, 460 
February.-.-.-.----------.----.22-2-0-2---] —-1,845 | —-219, 650 _ 179 1,777 3, 858 
March.._........----..-...----.------2---.| «12,516 | 258, 939 190 1,819 4,098 
April. -_-_.0.1.--.----2-s--eseeeeee-] 14383] 248" 165 205 1, 844 3, 874 | 
May_.....---0-----22s2s-e-s-e-a---------} ~~ -10,613 | 218° 750 171 1974 3,741 
June... ..-..--..---2--2n2n-snsensessee-| 18,367 | 283, 879 165 1,906 3) 443 
July....-.------.-----2-2sssssesueeseeeeee} 193198 | 938) 997 176 2, 147 3) 524 
August. ....-..----2 eee 13, 243 289, 336 200 2, 447 3, 981 
September....-..-------------..-.---------| -'13,520 | 279, 492 192 2, 291 3, 954 
October. ......--.--.-...--------.-- 2-2-8 13, 782 279, 506 221 2, 332 3, 902 
November......-..-..-.-.--.--.------_---- 13, 262 263, 146 206 2, 326 3, 750 
December...-.----------c---c-s--e-eee----} = «19,721 | 282,715 197 2 316 3, 579 

Total: 1948........-...-..-----------| 154,802 | 3,011,011 2, 298 25, 143 45, 164 
1947__._.-.--.-.-----2-2.20-.-| 168,279 | 2, 557, 653 2, 150 18, 696 38, 745 
LL SS 

SSS i si SSS 

New activity in mining and exploration in Colorado in 1948 centered 
mainly in the districts producing base metals along with gold and 
silver. Interest in straight gold mining waned because of the high 
cost of labor and materials compared with the fixed price of gold. The 
quantity of gold ore mined, including that from dumps in the Cripple 

reek district, decreased from 804,673 tons in 1947 to 430,178 tons 
in 1948. The total for other classes of ore increased from 740,021 tons 
in 1947 to 1,007,941 tons in 1948. Individual mines averaging more
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than 500 tons of ore daily (6 days a week) comprised the Smuggler 

Union, Shenandoah-Dives, and Eagle mine groups. Placer gravel 

washed (excluding minor quantities handled at small operations for 

which figures were not reported) totaled 4,560,000 cubic yards, a 17- 

percent decrease from 1947. . | 

The Bureau of Mines and Geological Survey continued to investigate 

sources of strategic minerals. The work done on copper, lead, and 

zine included exploratory drilling in the Aspen (Pitkin County), 

Monarch: (Chaffee County), and Kokomo (Summit County) districts; | 

road work preparatory to drilling in the Ross Basin area (San Juan 

County); field examinations in these and other counties; and metallur- | 

gical tests. 
~ ORE CLASSIFICATION 

Details of ore classification are given in the Gold and Silver chapter 

of this volume. 

Ore sold or treated in Colorado in 1948, with content in terms of recovered metals 

a 
Mines +| Gold Silver . 

Source ee OFfons) one) | omnes) (pounds) | (pounds) | (pounds) 

Dry goldore......-----------] 70] 430,178 | 5,769 | 190,704 | 166,620 | 3,848,190 | 1, 887, 550 
Dry gold-silver ore._-.-..---- 8 | 215,023 | 16,829 605, 048 404,814 | 2, 587, 265 614, 145 

Dry silver ore.............| = 22 | 88,842] 365] 424,082 | 37,223 | © 988,130 | 178, 272 

Total.....-------------| 100 | 684,043 | 102, 963 | 1,220, 734 | 608,657 |_7, 423, 585 | _2, 674, 967 

Copper ore....-.------------- 3 5, 831 538 123, 877 364, 748 36, 107 262 

Lead fe. TT] | 69,601 | 2,467 | 181,857 | 73,257 | 4,673,081 | 241, 214 
Lead-copper ore.......--.--.- 2 15 1 686 1, 909 2, 781 |...--.----- 

Zine ore......---------------- 14] 168, 365 1, 948 131, 800 79,108 | 2,453,090 | 34, 885, 593 

Zinc-lead ore._--------------- 74| 363,179 | 22.977] 988,184 | 992,445 | 31,772, 322 | 47,316, 042 
Zinc-lead-copper ore.-_.--.--- 5 | 147,085 | 10,661 361, 061 | 2,475,876 | 3,925,034 | 5, 209, 922 

Total .....-..---------- 171 | 754,076 | 38,592 | 1, 787, 465 | 3,987,343 | 42, 862, 415 87, 653, 033 

Total lode mines..--..-| 1271 |1, 438,119 | 141, 555 | 3,008, 199 | 4, 596, 000 50, 286, 000 | 90, 328, 000 

Placers..........-.----------- 23 |....-.----| 18, 247 2,812 |.-..-------]------------|----------- 

Total: 1948..........---| 294 |1,438, 119 | 154, 802 | 3,011, 011 | 4, 596,000 | 50, 286,000 | 90, 328, 000 
3947. -TTCTITT-] 828, BAA, 004 | 168, 270 | 2 557,058 4,300,000 | 37,392, 000 | 77,490,000 

1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 

METALLURGIC INDUSTRY 

Thirty-seven mills, with daily capacities ranging from 25 to 1,500 | 

tons and averaging 200 tons, operated in Colorado all or part of 1948 

on ores of gold, silver, copper, lead, and zinc. Ore treated in these 

mills totaled 1,416,321 tons, mostly complex ores treated by flotation 

to produce a lead and @ zinc concentrate and in some mills a copper or 

an iron concentrate also, all carrying gold and silver. Some Colorado 

ore was milled in Utah. A number of the Colorado mills used supple-
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mentary gravity concentration, including small jigs in the ball mill- 
classifier circuit, to recover gold for amalgamation and shipment 
direct to the mint. The Camp Bird mill (Ouray County) continued 
to amalgamate ore on plates before flotation. The 1,500-ton Golden 
Cycle custom mill, handling largely Cripple Creek sulfotelluride gold 
ore, treated average-grade crude ore by the roast-amalgamation- 
cyanidation process and flotation concentrates produced from low- 
grade ore. : 

Because in the early days of mining a large proportion of the ore 
was treated in straight amalgamation or amalgamation-cyanidation 
mills, reports of this series in Mineral Resources and Minerals Year- 

| book from 1909 through 1947 contained tables showing ore treated in 
these mills separate from that treated in straight concentrating mills. 
As amalgamation and cyanidation mills now generally have con- 
centrating equipment and many concentrating mills recover part of 
the gold by amalgamating high-erade jig concentrates, the distinctive 
features of the two types of mills have largely disappeared. There- 
fore, beginning with 1948, a consolidated table showing production 
of metals from all mills has replaced the separate tables giving output 
by types of mills. 

The Arkansas Valley smelter at Leadville purchases most of the 
State gold-silver and lead concentrates and silver, lead-copper, and 
lead ores shipped to smelters. The Golden ‘Cycle mill at Colorado 
Springs offered a market for gold ores shipped for treatment. This 
mill is to be dismantled in 1949 and a new mill built in the Cripple 
Creek district. Smelters and custom mills in the Salt Lake Valley, 
Utah, are important as a market for Colorado zinc-lead ores and 
concentrates. Amarillo and Dumas, Tex.; Depue, IIL; Palmerton, 
Pa.; and Anaconda and Great Falls, Mont., offer markets for zinc 
concentrates. 

Mine production of metals in Colorado in 1948, by methods of recovery, in terms 
| of recovered metals 
eee 

Material! qoiq Silver ‘ 

Method of recovery Gia ofits, ote, : ttt omy 
Ore and concentrates amalgamated !_| 208, 277 33, 665 10,177 |-..----2-2 |---| Sands and slimes cyanided__..______ 229, 074 41, 087 5, 286 |_-_-..---2 |e de Concentrates smelted_....2..2-.-.._] 168,025 | 62, 492 | 2, 534, 908 |" 4 137,078 | 47,721, 254 | 80,960,765 Ore smelted..----.---22222222222..-| 21,798 | 4,311 |” 457,828 | ” 458,922 | 2 564,746 | 358° 938 Placer. _..-.-------------2---------_|-- 13, 247 2,812 |__--_--_--_[--2- fe 

Total: 1948. -_..........------|-----.----] 154,802 | 3,011,011 | 4, 596, 000 | 50,286, 000 | 90, 328, 000 1947. --_.2.------------|----------| 168,279 | 2, 557, 653 4, 300, 000 | 37,392,000 | 77, 490, 000 

1 Includes estimates for gold jig concentrates amalgamated at some mills, for which complete data are Not available.
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Mine production of metals from Colorado ore milled in 1948, in terms of recovered 
metals 

Recovered in |. 
bullion Concentrates smelted and recovered metal 

Ore . 
treated Con- 

short . : tons) Gold | Silver | trates | Gold | Silver Copper Lead Zine 

ounces)| ounces)| duced | ounces)| ounces) |SPOUNGS)| (pounds, | (pounds 
(short 
tons) 

BY COUNTIES 

Boulder_-...........-] 6, 801 1, 292 472 , 240 54; 20,361 7, 757 182, 332)__...----. 
Chaffee_.__..._.-.__- 18j)_-------}-_----- be 18}__..____e 889 2, 000 
Clear Creek..._.-_..- 30, 970 I, 687 478 2, 823 1,902; 124, 653 24, 573; 1, 443, 685 566, 000 
Custer..___..-__-_--- 752). dee 171 i1 4, 764)___-___- 62, 812 82, 000 
Dolores__.-...-.-----} 34, 782}__._-.___{..------| 10, 045 95; 125,467; 145, 294) 4, 492, 465) 6, 360, 000 
Eagle...........-.---| 151, 656}_...._--]-.------] 39, 123 350; 108, 184 36, 000} 2, 148, 588/32, 710, 000 
Fremont._._-.__.---- 3, 050) _-..---.|-------- 227 10 918 35, 893 8, 110 117, 000 
Gilpin...----.-.---.- 399 ne 33 23 $27]. ---- ee 11, 979 2, 000 
Gunnison... -.._-.--- 18, 680 Tone e- 6, 959 111 78, 682} 26,000] 3, 589, 192) 3, 982, 000 
Hinsdale__.._.__----- 21). ne _je eee 10]/_-._-__- 243 1, 934 5, 693 2, 000 
Jefferson_...-...-..-- 80)_--...-_]-.------ 15 4 63 6, 000)-----_-_--_].-------_- 
Lake__-....--_..---_.| 158, 658 6,086; 3,305} 25, 243! 10,304) 189,861) 207, 943| 8, 884, 872/11, 452, 000 
Mineral_.-.___...-_--- 27, 719|_....--.]-------- 2, 374 230} 265, 577 34, 104 841, 068 176, 000 
Ouray.._.----------- 44, 347 930 268 5, 420 1, 528; 166,820) 333, 846] 2, 670, 395} 2, 520, 000 
‘Park_..._.---_-------- 2, 082 12 585 375 569 3, 058/._._.__.- 39, 322 280, 000 
Pitkin-.__-__-_-----_- 5, 107|_.-.----|-----.-- 327 1 34, 015)._.-.-- - 167, 617 52, 468 
Saguache_...__.--_-- 3, LU1)_---_---]-------- 1, 273 58 16, 757 6, 065 625, 163 482, 000 
San Juan___._..-.-.-] 225, 417}_..._.-_}--.----- 9,927; 16,308] 490,796} 625, 858} 5,443, 520; 2, 990, 297 
San Miguel___...._.-} 358,396} 11, 156 5,215] 31, 512} 28,482) 576, 866/2, 537, 464) 7, 779, 259| 6, 972, 000 
Summit_....-.-.._.-] 118,531 5 1) 31,926) 2,502; 327,528) 108,347) 9,324, 293/21, 222, 000 
Teller__............-_] 225, 749] 53, 569 5, 189]...._--_]--------]----.----]---------]----------]---------- 

Tota): 1948_.__.]1, 416,321] 74,752} 15, 463] 168,025) 62, 492/2, 534, 908/4, 137, 078/47, 721, 254 89, 969, 765 
1947 ____|1, 507, 729| 80,969] 16,315] 146, 366] 66, 451/2, 188, 742/83, 412, 617/85, 436, 379|77, 399, 865 

BY CLASSES OF ORE TREATED 

Dry gold_....-.....-.| 429,918} 63,481] 10,023) 18,525) 21,928] 180,099) 166, 185) 3, 845, 669] 1, 887, 550 
Dry gold-silver....--| 212, 661 12 585} 5,065} 14,385} 418,992; 342, 814) 2, 532, 333 614, 145 
Dry silver.....---..- 37, 571|_--------]-------- 2, 606 264) 374,089 35, 327 917, 007 173, 272 
Copper..-----.------ 177|_-------|-------- 34 4 223 13, 480 215 262 
Lead__..------ 22 ee 58, 404 212 108! 3,977 1, 469 95, 149 51, 931) 2, 496, 839 241, 214 
Zine.-..-.--.-..-----| 168,365}]...-----|--------| 42, 129 1, 948} 181, 800 79, 108) 2, 453, 090/34, 885, 593 
Zinc-lead_..........-.| 362, 140 6, 547) 3,380} 82,487) 16,333) 974,862] 972, 407/31, 551, 067/46, 957, 807 
Zinc-lead-copper....-| 147,085 4, 500 1, 367| 18, 202 6,161} 359, 694/2, 475, 876] 3, 925, 034| 5, 209, 922 

Total 1948. ._-_]1, 416,321] 74,752) 15, 463 168,025} 62, 492/2, 534, 908/4, 137, 078/47, 721, 254/89, 969, 765 

a



1454 MINERALS YEARBOOK, 1948 

Mine production of metals from Colorado ore milled in 1948, in terms of recovered 
metals—Continued 

Concentrates smelted and recovered metal . 

Contes’ | Goa | gi ates 0 ver . 
Copper Lead Zinc 

produced one omnes) (pounds) | (pounds) | (pounds) 
tons) 

BY CLASSES OF CONCENTRATES SMELTED 

Dry gold__.._.....------------------------ 66 196 1, 188|_-__..-_-- 2, 830|_..------- 
Dry silver__..._....-..-.-------------.---- 7 7 1, 270|_.-.-.-.--- 156]---.------ 
Copper......---...-----.----------------- 4, 554 3,515} — 108,057; 2,117,774) 211, 535 9, 607 
Lead_....2--.-------.------------eee- §1, 341 34, 596) 1, 424,342} 465, 879/35, 744, 308 5, 255 
Lead-copper...-.-------------------------| 10,875] 14,273] 743,793] 989, 065] 9,062,010} 242, 291 
Dry iron }___-____------------------ ee 984 4,363} 32, 852 7,375| 660, 868 2, 231 

Total to copper and lead plants-___-- 67, 827 57, 450} 2,311, 502 3, 530, 093/45, 681,707} 259, 384 

Zine. .-----.--------.---------- 94, 986 4,908} 195,508} 563,091] 1, 411, 311/85, 286, 232 
-Zince-lead....-..--.-.-------.-------------- 5, 212 134 27, 898 43,894; 628,236] 4, 424, 149 

Total to zinc plants.......----------| 100,198 5,042} 223,406] 606, 985| 2, 039, 547/89, 710, 381 

Total 1948. ..._....-.---.--.--------| 168,025} 62, 492! 2, 534, 908] 4, 137, 078/47, 721, 254189, 969, 765 

1 From zinc-lead, lead, silver, and gold-silver ores. 

Gross metal content of concentrates produced from ores mined in Colorado in 
1948, by classes of concentrates smelted 

Concen- . Gross metal content 

Cl f trat oat d ass of concentrates produce . : 
(short ones ever Copper Lead Zine 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry gold_....-.--------------- a 66 196 1, 188 89 2,948 |._.....- 2. 
Dry silver.....-.....-----...------- 7 7 1, 270 |__.-----_-- 163 |.-.-.----_- 
Copper...--------.-.-.---.---...-.-| 4, 554 3, 515 108, 057 | 2,179, 454 346, 838 513, 987 

- Yead.....--.--2- 2 51, 341 34, 596 | 1, 424, 342 590, 752 | 37, 231, 631 4, 539, 752 
Lead-copper....-.-..----.--..---.-.- 10, 875 14, 273 743, 793 | 1,189,485 | 9, 406, 623 1, 083, 320 
Dry iron}... ee 984 4, 863 32, 852 9, 373 689, 688 67, 922 

Total to copper and lead 
plants......-........--.-..-| 67,827 | 57, 450 | 2,311,502 | 3,969, 103 | 47,677,891 | 6, 204, 981 

SS OES) o _—=SaEaaaESeee | sE_a—=EeEeeeeee eS, oO Eee 

Zine......-..-.--------------------- 94, 986 6, 825 258, 887 672, 827 |} 2,089,452 | 95,021, 203 
Zine-lead_..------.-------------- 5, 212 154 36, 968 51, 652 949, 970 5, 014, 780 

Total to zinc plants_._......._| 100, 198 6, 979 295, 855 724, 479 | 3,039, 422 | 100,035, 983 

Total: 1948...............-...] 168,025 64, 429 | 2, 607, 357 | 4,693, 582 | 50,717,313 | 106, 240, 964 
1947_....-.-....-..----| 146,366 .67, 928 | 2,255, 183 | 3,982,169 | 37,406,872 | 92, 652,971 

1 From zinc-lead, lead, silver, and gold-silver ores.
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Gross metal content of Colorado crude ore shipped to smelters in 1948, by classes 
| | of ore 

a 

Gross metal content 

Cl f (Gaet | ass of ore shor : 
tons) Geld ao Copper Lead ' Zine 

ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry gold ore._.._..-.------------------- 260 360 582 931 2,970 |-..------- 
Dry gold-silver ore.........------------- 2, 362 2,482 | 185, 471 77, 510 57, 221 |.---..--_- 
Dry silver ore......--.------------------ 1, 271 101 50, 893 3, 982 74, 921 16, 829 
Copper ore.....-...--------------------- 5, 654 534 | 123,654 | 378,016 53, 862 |_-._-____- . 
Lead ore.__..-.--....---.--------------- 11, 197 786 86, 600 27,991 | 2,269, 046 28, 326 
Lead-copper ore.......------------------ 15 1 686 2, 297 2,897 |...------- 

Total to copper and lead plants._-| 20, 759 4,214 | 447,886 | 490,727 | 2,460,917 45, 155 
Zinc-lead ore to zinc plants.........-..-- 1, 039 97 9, 942 23, 574 225, 081 494, 994 

Total: 1948......-.-.------.------ 21, 798 4,311 457,828 | 514,301 2, 685, 998 540, 149 
1947__.-.------------------| 36, 965 3,286 | 349,145 11,006,654 | 2,052,684] 153, 315 

Mine production of metals from Colorado crude ore shipped to smelters in 1948, 
in terms of recovered metals 

| Ore Gold Silver | - ‘ Copper Lead Zinc 
ey owners) ouness) sas (pounds) ti 

BY COUNTIES 

Boulder._..........-_---.-----.--------- 60 31 399 243 3, 668 |.-.------- 
Chaffee___._..._.---..- ~~~ eee 362 133 1,205 j...------- 99,111 j_---.-.-.- 
Clear Creek._........-..-.--.----------- 145 53 2, 030 1, 427 54,315 |_-.-.--.- 
Custer..........--_--.-_----_----------- 315 5 4,283 |_-..-..--- 55, 188 |_-.-.-...- 
Dolores.........-.-----------.---.------ 560 13 6, 845 2, 706 367, 535 |....------ 
Fagle._.....-.--.-.-.2 ee 7, 931 2,948 | 307,898 | 408,000 91, 412 |... -_.. 
Fremont..._..-...--------.--------.---- 69 1 156 107 5, 890 _ 9,000 
Gilpin._---- 22 -e 33 19 ~ B81 fie eel 10,021 j_..-_-.-.- 
Gunnison__.._..-.----_----------.------ 14 44 181 |_...---2-- 4,808 |_.-......- . 
Hinsdale............-------.------------ re 41 66 4,307 |...------- 
Lake..........-.-..------_---- +e ee 5, 954 442 20, 127 57 621, 128 |_.----._... 
La Plata........-..-..-_------_--------- 44 176 §37 |_..------- 2,000 |_----- 2. 
Mineral_....._.__..__.-_-.--_-_------ ee 895 17 32, 349 1, 896 60, 932 |_..-.---2. 
Ouray ......---------- eee 544 8 5, 625 154 273, 605 |_...----.. 
Park......2----_- ee 337 39 2, 686 2,000 64, 678 }|_....----- 
Pitkin .....0- 2-2-2 eee 210 8 1,603 |_..-.-.-.. 50, 383 7, 532 
Saguache....-...---.-...----.2..------e 255 2 2, 716 11, 935 36, 837 |_.---.---- 
San Juan.....-_..-....--.--.-----_..--- 2, 969 163 51, 694 28, 142 560, 480 341, 703 
San Miguel........-..--------.---.---- 24 58 176 536 4,741 |.-...-...- 
Summit.......-..-- ee 1,070 _ 151 16, 896 1, 653 193, 707 |.--------- 

Total: 1948........-..------.-.--- 21, 798 4,311 | 457,828 | 458,922 | 2, 564, 746 358, 235 
1947_22..--- 2 36, 965 3,286 | 849,145 | 887,383 1, 955, 621 90, 135 

BY CLASSES OF ORE . 

Dry gold ore...._......--------..-------] | 260 360 582 485 2, 621 |.-...---.- 
Dry gold-silver ore.........-.----------- 2, 362 2,482 | 185,471 62, 000 54, 982 |.....-...- 
Dry silver ore................-----...--- 1, 271 101 50, 893 1, 896 71, 123 j...-----.- 
Copper ore.......--......---.-.---.-.--- 5, 654 534 | 123,654 | 351, 268 35, 892 |_..----..- 
Lead ore._.-.-.--.-- ee 11, 197 786 86, 600 21,326 | 2,176,242 |........-- 
Lead-copper ore..........-...-..--..---- 15 1 686 1, 909 2,781 |...-.----- 

Total to copper and lead plants... 20, 759 4,214 | 447,886 | 488,884 | 2,343,491 |_..__-.... 
Zinc-lead ore to zinc plants.......-.-.--- 1,039 97 9, 942 20, 038 221, 255 358, 235 

Total 1948._......-...---.---.----- 21, 798 4,311 | 457,828 | 458,922 | 2, 564,746 358, 235 

een
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| REVIEW BY COUNTIES AND DISTRICTS | 

ADAMS COUNTY | 

In 1948 gold and silver were recovered by Kerkling & Slensker as 
byproducts from the Brannan Sand & Gravel Co. washing plants Nos. 
8 and 10 and the Superior Sand & Gravel Co. pit, all on gravel bars 
of Clear Creek northwest of Denver. 

BOULDER COUNTY 

_ Central (Jamestown) District—A car of high-grade gold ore from 
the John Jay-Last Chance group and a ton of gold ore from the 
Kicking Horse mine were shipped to the Golden Cycle mill at Colorado 
Springs. Harrison S. Cobb shipped several cars of gold-silver ore 
from an old millsite. The Ozark-Mahoning Co. mill at Jamestown 
recovered lead-silver-gold-copper concentrates as a byproduct in the 
beneficiation of fluorspar. | a 

Gold Hill District—Shippers of ore to the Golden Cycle mill in 1948 
included Harrison S. Cobb (Ingram mine), James Pastore (American), 
Henna Mines, Inc. (Cash), Fred Magor (Great Britain), and Ross L. 
Benson (Parker No. 1). " 

Grand Island District—The Consolidated Caribou Silver Mines, 
Inc., continued developing the Caribou mine and milled several 
thousand tons of dump ore for testing. The mill product was silver- 
lead-gold concentrates, shipped to the Leadville smelter. In Decem- 
ber the company announced that a vein containing pitchblende was 
encountered on the bottom or 1,040-foot level of the mine. The Red 
Wing and Straight Flush claims produced some silver-lead ore. 

Magnolia District.—A 3-ton lot of gold ore was shipped from the 
Keystone mine in 1948. | 

| Sugar Loaf District—Gold ore was shipped from the Melvina, 
Poorman, and Wood Mountain mines to the Golden Cycle mill. 

CHAFFEE COUNTY 

Chalk Creek District—Small tonnages of lead-silver-zine ore were 
shipped from the Stonewall group and Polly No. 4 claim. . 

Granite District.—The Gold Basin placer was operated by the Good 
Hope Mining Co., Ltd., from June 1 to September 23; the equipment 
used included a power shovel, bulldozer, and sluices. 

Monarch District.—S. E. & W. E. Burleson continued development 
at the Garfield mine and shipped 292 tons of ore containing 133 ounces 
of gold, 864 ounces of silver, 86,563 pounds of lead, 11,854 pounds of 
zinc, and 317 pounds of copper. The Lilly and Fraction mines were 
worked under lease by C. C. Carathers part of 1948 and yielded lead- 
silver ore. Some ore was shipped from the Neglected claim and 
another property. 

CLEAR CREEK COUNTY : 

Alice District—Lombard Mines, Inc., operated the Lombard mine 
and 100-ton flotation mill most of 1948. The mill product was gold- 
silver-lead-copper concentrates, shipped to the Leadville smelter.



Mine production of gold, silver, copper, lead, and zinc in Colorado in 1948, by counties and districts, in terms of recovered metals | 
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TL 

 —— 

Mines p ro- ears. Gold (fine ounces) Silver (fine ounces) 

County and district treated Copper Lead Zine Total CQ 
y ——7———|_ “short {OSS —————_— | (pounds) | (pounds) (pounds) value 2 

Lode | Placer tons) Lode Placer | Total Lode Placer Total oO 

| | eu 

Adams County._..........---------.----|-------- 8 |....------|---------- 480 480 |_.-.-.-..- 75 75 |... -.----|------------|--------- eee $16,868 OU 

Boulder County: 
© 

Central (Jamestown). _.......---.-- 4 }___uieee 193 405 |_.--..-- 405 §, 467 |....---- 5, 467 7, 000 168, 000 |_-...----.-. 50, 714 | 

Gold Hill__.._-.....-----.-----.----- 6 |_..----- 2, 209 481 |_...---- 481 398 |_....--- 398 |__-..--._--_-|---.-----__-|---------.--- 17, 195 

Grand Island_.__._..---.-.-..------ 3 |__..---- 3, 634 35 |.-.----- 35 | 15,364 |_.___.-- 15, 364 1, 000 18, 000 |-...-------- 18, 569 a3 

Magnolia........----.-------------- 1 ji... 3 14 jew. 14 1 j__.---- 1 |_--.-.#_----|---.-------.|------------ 491 ot 

Sugar Loaf._...--.-.--.------------ 3 |.------- 822 442 |__.----- 442 2 |_.------ 2 |_----------|-- eee  eeeeeee 15, 472 yy 

Chaffee County: 
~ 

Chalk Creek__.._..---------------- 2 |_------- 32 |_...-----_|_-------|---.------ 72 |_.------ 72 |v .------- 6, 000 2, 000 1, 405 

Granite.........-.-.----------------|-------- 1 |_-.-.-----|-.--------| 142 142 |_.-.------ 20 20 |......-.----|--.---------|------------ 4,988 
Monareh_.-_-___-------.-------.------ 6 |__-.---- 343 133 |_------- 133 1,151 |_--.-.-- 1,151 |.--.-.-.-.-- 94,000 |__-.-.-----. 22,523 ft 

Clear Creek County: 
<4 

Alice. ___....--.---.---------------- 2 9, 079 506 |...----- 506 1, 044 |_._._..- 1, 044 2, 000 33, 000 |_----------- 24,996 te 

Argentine. .___..._----------------- 2 | 2+ 6, 854 361 |.-..--- 361 13,479 |---.---- 13, 479 13, 000 784, 000 70, 000 177,301 ‘bd 

Cascade and Ute Creek_.....-...--- 2 |___.---- 170 10 |_.------ 10 441 |____.-.- 441 |_....2.--.-- 2,000 |_..-..-.-.-- 1,107. * 

Dailey and Atlantic. _._.....------- 1 j__------ 60 |...-------|--------|--.------- 40 |___.-_-- 40 |_--2 tiie 1,000 |.--.-------- 215 «4 

Empire_.....--.-.----.------------- 3 |__..---- 760 192 |_-_.___. 192 168 j____..-- 168 1,000 |....--.-----]---.-------- 7,089 6 

Griffith_.........-..-..------.------ 6 |__-.---- 6, 826 76 |__.-.-- 76 94,947 |_...-.-- 94, 947 5, 000 376, 000 328, 000 200,605 ky 

Idaho Springs. ..-.-.....-.--------- 11 1 5, 705 2, 285 4 2, 289 10, 279 1 10, 280 3, 000 174, 000 129, 000 138,373 kg 

Montana.._....--------------------- 2 542 2 |_-_----- 2 1,445 |_-_----- 1,445 |_.--.------- 10, 000 17, 000 5,429 th 

Trail Creek__.....-.---.------------ 3 |_.------ 1, 119 210 |_-.----- 210 5, 318 |_..----- 5, 318 2, 000 118, 000 22, 000 36,645 Wd 

Custer County: Hardscrabble.......-.- 3 |____---- 1, 067 16 j.------- 16 9, 047 |.._.---- 9, 047 |___.-_..---- 118, 000 82, 000 40,776 ~ 

Dolores County: Pioneer.._.......----- 5 | __------ 35, 342 108 |.---__-- 108 | 182,312 |.____--- 132, 312 148,000 | 4,860,000 | 6,360, 000 1, 871, 465 tt 

Douglas County: Newlin Gulch-_..-..__|-------.- 1 |_-.._.__--|.-----.--- 3 3 |_..-.-----|--------|------------|------------|------------ |-------- 22 105 By 

Eagle County: Red Cliff._.........---- 3 |__..----| 159, 587 3,298 |_...----| 3,298 | 416,032 |_.._-.-.| 416, 032 444 000 | 2, 240, 000 | 32,710,000 | 5,339,698 > 

Fremont County__.._....-.-.---------- 3 |_..----- 3, 119 11 |__------ 11 1, 074 |.--_---- 1, 074 36, 000 14, 000 126, 000 28,4338 tg 

Gilpin County: - 

Southern.__........---..----------- 4 5 196 26 33 59 380 8 388 j__..-------- 6, 000 |..-.-_---__- 3, 490 

Northern..._....-..-_---------.---- 2 |..------ 236 24 | le 24 328 |__------ 328 |_.--_------- 16, 000 2, 000 4, 267 B 

Gunnison County: 
J 

Elk Mountain....__--.----...------ 3 {___.__-- 74 7 |_------- 7 1, 325 |_...---- 1, 325 |... ee 2,000 |_..._.-.---- 1, 802 

Gold Brick.__...-..-.__..---------- 3 |_.------ 410 85 |______-- 85 539 |__-___-- 539 |_-.-.-.----- 12, 000 |......------ 5,611 wy 

Quartz CreeK.............---------- 1 |_____--- 21 |__.--..--_|_--------|---------- 273 |_-.----- 273 |__.--------- 3, 000 5, 000 1, 449 

Rock Creek..._.--._--.------------ | rn 26 |_..--.----|_---..--|..-.------ 87 |___ Le. 87 |.-_._-------_|-.---.-.~---- 11, 000 1, 542 DB 

Taylor Park..._....--.------------- | § |_.-..-----]_------.|-.-------- 61 |_-_----- 61 |_..---_-_--- 1, 000 1, 000 367. QQ 

Tomichi_._.__.__..----.-.---------- 1 [___L eee 18, 158 70 |_..-_.-- 70 76, 578 |___.---- 76, 578 26,000 | 3,576,000 | 3, 965, 000 1, 244, 848 

Hinsdale County: Galena...--_.--.---- 2 |_____---| 28 |____---___|_-.-----|---------- 284 |.___---- 284 2, 000 10, 000 2, 000 2, 747 

Jefferson County._....----------------- 1 2 80 4 3 7 + 63 6,000 |. eee 1,604 pam 

> 
Or 
~]



force, 

Mine production of gold, silver, copper, lead, and zine in Colorado in 1948, by counties and districts, in terms of recovered metals—Con. A TT A 

Mines pro- sores. Gold (fine ounces) Silver (fine ounces) . 
County and district treated Copper Lead Zine Total ya s ~ | | (short, [OOOO |:C (Ponds) | (pounds) | (pounds) value 

. Lode | Placer | tons) Lode Placer | Total Lode Placer Total 

Lake County: 
Box Creek........----.-2-.--------- |. eee 1 |.---------|----.-..-.| 4,049 4,049 |..........] 1,157 1,157 |. oe |e $142, 762 California (Leadville)!__......._____ 28 |....----| 164, 510 16, 831 |_.___._- 16, 831 213, 208 |-._.___- 213, 208 208, 000 | 9, 490,000 | 11, 452, 000 4, 049, 011- Weston Pass_____._._.__....._.___. 1 J.-L ____e 102 1 fii iio. 1 85 |. 2. 85 |... 8 16, 000 |-.---...-_- 2, 976 La Plata County: California_.._._____. 5B Jo ee ee 44 176 |__ 2 __ 176 537 |... ee oY A 2,000 |.-.--._- ee 7, 004 Mineral County: Creede_____...._____. 6 |i l ee 28, 614 247 |_o_ 8 247 | 297,926 |___..._- 297, 926 36, 000 902, 000 176, 000 470, 961 Montrose County: San Miguel River__|_.______ I fe vee ele} ee le 4 ee 2 2 |e. |e |e 142 ky Ouray County: 

ky , Red Mountain.._.--.-- 22222. 8 | ie 4, 358 92 |_-_---_ 92 13, 988 |__-____.- 13, 988 81, 000 429, 000 343, 000 155, 867 Sneffels.......------ i 31, 032 2, 261 |_-__-__. 2, 261 101, 683 |.______. 101, 683 217, 000 1, 511, 000 1, 630, 000 705, 511 Pi Uncompahgre..._--.--.-... 8. 2 ee 9, 501 113 [oe 113 57, 042 |. 57, 042 36,000 | 1, 004, 000 547, 000 315, 860 %& Park County: 
Alma Placers-Fairplay_._........__|.____..- 4 |i --}i.-----| 8, 489 8, 489 |...---....] 1, 635 1, 535 |---| |e 298, 504 = ke Beaver Creek.__.....2-----2-_2-- |e 1 |eeeee ee} een eee 1l V1 jewel 3 3 {---.-------- 2-2] 3888 Ey Buckskin__._-..- 222 6 |i 2, 038 654 |__-_._ 654 4,458 {__..___. 4, 458 2, 000 66, 000 254, 000 69,455 p> Consolidated Montgomery_.______- 2 |__-- ee 87 _ 20 |_-_-__-- 20 609 |___-._.-. 609 j_-.-- 2d 1,251 Horseshoe_._..--.-.--....------_--- a. 179 5 3 1,033 |_....__- 1,033 |_.--....._-- 36,000 |-..--______- 7,484 Mosquito_.......------ eee 1 jiu le 115 43 |... LL. 43 229 |... Le 229 |----.------- 2, 000 26, 000 5,528 © Pitkin County: : : | © : Independence..._.....-...----.-_-- 1 |. 2 7 |_.------ 7 12 |____o_. 12 |...-.- oo 2. |e |-eee ee 256 OW Roaring Fork____._--_-20 22222 4 {Ll 5, 315 a ne 2 35, 606 |_--.-..- 35, 606 |----.-_-_-___ 218, 000 60, 000 79,297 ~ Saguache County: Kerber Creek_.__._. 10 |... -.2- 3, 366 60 }_.-- We 60 19, 473 |____._.- 19, 473 18, 000 662, 000 482, 000 206,234 pus San Juan County: 

. © Animas.__......02..-.-------------- 17 |_....-..| 200, 066 13, 428 |__......| 18,428 | 417,887 |_...._-. 417, 887 412,000 | 3,771,000 | 1, 495, 000 1,811,487 ws Eureka. _......------------- neon 12 | --2L_e 28, 181 3,033 |..--__._ 3,033 | 123,465 |_--____- 123, 465 241,000 | 2,214,000 1, 826, 000 909,358 oo Ice Lake Basin__.__....-_--.--_ oo. 1 [eile 139 10 j-...--2- 10 1,138 |__...__- 1, 138 1, 000 19, 000 11, 000 6, 461 San Miguel County: 
Tron Springs__...........--.-.-.-_.- 2 j-------.| 27, 894 1, 464 j_..___ 1, 464 55, 483 |... 2 55, 483 48,000 | 175,000 |___-.--_.... 148, 196 Lower San Miguel___.......__..____ 1 1 4 1 16 17 33 8 41 [ioe 1,000 j---..._-__.. 811 Upper San Miguel__._.-_-....____. 5 1 330, 522 38, 181 7 38,188 | 626, 741 1 526,742 | 2,490,000 | 7,608,000 | 6, 972, 000 4, 642, 746. Summit County: 
Breckenridge_.........-_.--.-__.... 10 1 2, 209 116 6 122 4, 475 2 4, 477 2, 000 290, 000 341, 000 106, 019. . Green Mountain______..-___..______ | re 409 89 j_--2 Le 89 14, 765 |}. ee 14, 765 |_.-- 2 __ 22, 000 28, 000 24, 140 Montezuma._._---.--- 13 |__| 6, 739 26 |_..---.- 26 53, 241 {---____- 53, 241 8, 000 853, 000 177, 000 227, 060 Ten Mile.._--...- 2-2. 7 [-----.--| 110, 244 2,427 |... 2,427 | 271,944 |_______- 271, 944 100, 000 | 8, 353,000 | 20, 676, 000 4, 597, 863. Teller County: Cripple Creek__..______ 28 |---.-.--| 225, 749 53, 569 }----___- 53, 569 5,189 j---.. 2. 5,189 [22-22 |e 1, 879, 566 — 
Total Colorado. _..____..--22.2.2- 271 23 }1, 438, 119 141, 555 | 13, 247 154, 802 |3, 008, 199 2, 812 3, 011, 011 4, 696,000 | 50, 286, 000 | 90, 328, 000 30, 155, 337 

a NN 
1 Includes St. Kevin district.
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Argentine District—The Grizzly Gulch mine, operated by the 
Lupton Mining Co. throughout 1948, was the principal producer of 
lead in Clear Creek County. The ore, which also carries gold, silver, 
zinc, and copper, was treated in the company mill near Georgetown. 
Some ore was shipped from the Hamill Tunnel, and some development | 
was done on the Stephens group. 

Cascade District—Ore was shipped from the Tyone prospect and 
the Kitty Emmet mine in 1948. 

Dailey and Atlantic: District—A truckload of silver-lead ore was 
shipped from the Doctor Lode. 

Empire District—The Conqueror mine, operated by Chas. T. 
_ Worthington from January 1 to April 6, 1948, shipped 650 tons of 

gold-silver ore to a custom mill. Other small producers were the 
Gold Fissure and Minnesota groups. 

Griffith District—The Smuggler mine (C. O. Parker, agent) operated 
throughout 1948 and was again the principal silver producer in Clear 
Creek County, as well as a substantial producer of lead and zinc. 
The ore was treated in the nearby Silver Leaf mill. The old Terrible- | 
Dunderberg group, under rehabilitation and development since 1945, 
was put in steady operation in August 1948 by Gold Mines Consoli- 
dated, Inc. The ore, containing silver, lead, and zinc as the prin- 
cipal metals, was concentrated in the Silver Spruce mill at Idaho 
Springs. Small lots of direct-smelting ore were shipped from the 
Anglo Saxon, Capital Prize, and Teagarden groups. Some ore from 
the Zero dump was treated in the John A. Smith mill. 

Idaho Springs District—The Dixie mine of LeRoy Giles & Co. was 
again the leading gold producer in Clear Creek County. During 1948 : 
the company acquired and remodeled the Idaho Springs custom mill 
(renamed the Dixie mill) on Clear Creek east of Idaho Springs. An 
unusually rich pocket of ore encountered during the year raised the 
output above that in 1947. The Franklin Mining Co., operating the 
Mary F.-Oro Fino-Franklin group, shipped 2,483 tons of lead-zinc- 
silver-gold ore to custom mills. Other small producers included the 
Consolidated Park, Lexington, and Oregon mines and the Williams 
dump. Colorado Minerals, Inc., reopened the Black Eagle mine and 
mill late in the year. Arthur Portenier operated the Clear Creek- 
Gilpin mill part of the year, mostly on custom ore. 

Montana District.—Shipments in 1948 included several lots of ore 
from the Bellevue-Hudson mine, small lots of concentrates from the 
Red Elephant property, and clean-up material from the Joe Reynolds 
mine. | 

Trail Creek District.—The Harrison-Croesus Mining Co. continued 
to operate the Ben Harrison mine until May 15, 1948. The ore pro- 
duced was shipped to custom mills at Leadville. The Victoria Min- 
ing Co. worked most of 1948 on reconditioning the Victor Lode group 
but also mined and shipped 730 tons of lead-silver-gold-copper ore. 

CUSTER COUNTY 

Hardscrabble District—Output from this district in 1948 totaled 
1,067 tons of lead-silver-zinc and lead-silver ores, shipped to the smelter 
or custom mills at Leadville. Nearly all the ore came from the De- 
fender and Lady Franklin mines.
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DOLORES COUNTY 

F Pioneer (Rico) District—In 1948 the Rico Argentine Mining Co. 
group of mines continued to be the principal producer of metals in 
Dolores County and one of the major zinc-lead-silver producers in the 
State. Output was approximately the same as in 1947. Mine devel- 
opment during the year totaled 7 feet of shaft, 4,556 feet of drifts, 
1,312 feet of raises, and 6,995 feet of diamond drilling. The mine is 
equipped with a 135-ton selective-flotation mill. Other producers at 
Rico shipped ore to custom mills in Utah; they comprised the Badger 
and Hidden Treasure tunnels, Forest mine, Wellington group, and 
Woods Hole mine. | 

DOUGLAS COUNTY 

Three ounces of gold were recovered from a placer in Newlin Gulch. 

| EAGLE COUNTY 

Red Cliff (Battle Mountain) District—Every year from 1937 through 
1948 the Red Cliff district ranked first among Colorado districts in 
total value of its production of the five metals; the Cripple Creek gold 
district previously ranked first. The Red Cliff output was predomi- 
nantly silver and copper in the first years of the period and zinc and 
lead after 1941. The Eagle mine group of the New Jersey Zinc Co. 
Empire Zinc Division, equipped with a 600-ton underground selective- 
flotation mill, operated continuously in 1948. Some ore from the 

| Gold Park claim was shipped to the Leadville smelter. 

| EL PASO COUNTY 

The Golden Cycle mill at Colorado Springs treated 229,074 tons of 
ore in 1948 compared with 420,026 tons in 1947. The mill feed in 
1948 comprised 225,749 tons of company and custom gold sulfotel- 
luride ore from mines and dumps in the Cripple Creek district (Teller 
County) and 3,325 tons of gold and gold-silver ores from various 
shippers in Boulder, Clear Creek, Gilpin, Park, and Summit Counties. 

During the year the Golden Cycle Corp. decided to transfer its 
milling operations from Colorado Springs to the Cripple Creek district 
and abandon the Midland Terminal Railway, which hauled ore from 
the district to the Golden Cycle mill. The mill continued to receive 
ore over the railroad until February 20, 1949. Work then began on 
dismantling the mill and railroad and constructing a new custom mill 
in the Cripple Creek district. 

FREMONT COUNTY 

The Horseshoe Mining Co. operated its 75-ton flotation mill on the 
Arkansas River at Parkdale 2 months in 1948 on stockpiled ore from 
the Cotopaxi and Horseshoe mines. Other county output included a 
truckload of copper-silver ore from the Guffey property and 69 tons 
of old zinc-lead slag shipped from the former River smelter site at 
Florence.
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GILPIN COUNTY 

Southern (Blackhawk, Central City, Nevadaville, Russell Gulch) 
Districts —The Federal Mining & Milling Co. drove 500 feet of drifts | 
on its Federal-Santiago group and installed more equipment in its mill. 
About 150 tons of dump material put through the mill for testing 
equipment yielded lead-gold-silver concentrates. Small tonnages of 
ore were shipped from the Elesinore (Globe), Central Mining & De- 
velopment Corp., and West Notaway properties. Individuals re- 
covered some placer gold on Clear Creek. Chain O’Mines Operators, 
Inc., nearly completed construction of a 1,000-ton unit of a proposed 
6,000-ton mill, designed to treat low-grade ore from the old “Patch” 
glory hole. 

Northern Districts—vThe Cliff mine, under development during 
1948, produced 188 tons of lead and zinc-lead ores, of which 172 tons 
were milled in the Gold Ridge mill at Central City and 16 tons were 
shipped crude to smelters. Some gold ore was shipped from the We 
Got Em mine. | 

GUNNISON COUNTY 

Elk Mountain District—A 3-ton sample of silver-lead ore was 
shipped from the Red Cloud group, and several tons of silver-gold 
concentrate were shipped from the Forest Queen mill. 

Gold Brick District.—A little ore was shipped from the Climax and 
Gold Links properties, and some gold-silver-lead concentrate was 
shipped from the Raymond group, which is equipped with a mill. 

: Quartz Creek District—Twenty-one tons of zinc-lead-silver ore pre- 
viously stock-piled at the Complex mine were shipped in 1948. | 

Rock Creek District—About a car of zinc-silver ore was shipped 
from the Lead King mine. 

Taylor Park (Tin Cup) District—A truckload of zinc-lead-silver ore 
was shipped from the Thunderbird claim. 

Tomichi District.—The Callahan Zinc-Lead Co. operated its Akron- 
Erie mines at White Pine at an expanded production rate in 1948. 
The company flotation mill, built in 1947, operated continuously. 
Ore treated totaled 18,158 tons yielding 2,511 tons of lead concen- 
trates containing 34 ounces of gold, 60,359 ounces of silver, 9,108 
pounds of copper, 3,235,389 pounds of lead, and 649,278 pounds of 
zinc; and 4,379 tons of zinc concentrates containing 55 ounces of gold, | 
24,953 ounces of silver, 22,360 pounds of copper, 780,904 pounds of 
lead, and 4,504,407 pounds of zinc. Development during 1948 
totaled 1,966 feet of drifts, 610 feet of crosscut, 1,198 feet of raises, 
and 2,724 feet of diamond drilling. | 

HINSDALE COUNTY 

Galena District—At the old Yellow Medicine mine near the Hins- 
dale-Ouray County line J. R. Brown drove 200 feet of drifts in 1948 
and shipped 22 tons of lead-zinc-copper-silver ore. Rowland Ewart 
worked on development at the Independence mine and shipped a 
truckload of lead-silver ore.
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| JEFFERSON COUNTY 

Some copper ore was shipped from the Malachite mine, and 3 
ounces of placer gold were recovered from gravel bars of Clear Creek 
in 1948. 

LAKE COUNTY 

_ _ Box Creek District—The General Gold Corp. operated its Hayden- 
Mount Elbert group of placers during 1948 from April 20 to November 
7, the end of the placer-mining season. Equipment used included 
two dragline dredges and a caterpillar bulldozer. 

California (Leadville) District—In 1948, as in other recent years, 
the Resurrection Mining Co. group was the principal producer of 
metals in the Leadville district. ‘The mine is opened by a 1,323-foot 
vertical shaft, six levels, and a 4-mile tunnel (old Yak) which inter- 
sects the shaft. The company 600-ton flotation mill continued to 
operate largely on company ore but also treated custom ores from 
Lake, Clear Creek, Park, Saguache, and Summit Counties. ) 

The American Smelting & Refining Co. operated the Ibex-Garbutt- 
Cora-Sunday group. Mine development included 2,310 feet of tunnel 
and 3,710 feet of diamond drilling. The ore produced was treated in 
the company 400-ton Leadville milling unit flotation mill. The mill 
also handled ore from the company Kokomo unit in Summit County 
and custom ore from mines in Chaffee, Clear Creek, Custer, Gilpin, 
Gunnison, Lake, Mineral, Saguache, San Juan, and Summit Counties. 

The John Hamm Mining & Milling (Ltd.) mill continued to operate 
on dump ore, mostly from the New Monarch, Henriett, Hibschle, and : 
Fortune dumps, until it was closed in October. The Cloud City mill 
operated part of the year on ore from the Rock & Dome dumps. 

Among the larger shippers of newly mined ore to smelters or custom 
mills were the Dolly B (McCaughan & Co.), Fanny Rawlings (Dahl- 
Shirk Lease), Fortune Mine, New Monarch (New Monarch Lease, 
Triple “J” Lease, Harry Sundstrom), Valley, and Winnie mines. 
Other small-scale mining and dump operations shipped a substantial 
ageregate tonnage of ore. | 

The Arkansas Valley smelter of the American Smelting & Refining 
Co. at Leadville operated throughout 1948. The smelter treats lead, 
lead-copper-gold-silver, and gold and silver ores and concentrates 
purchased from operators in nearly all the active mining districts of 
Colorado, and ores, concentrates, residues from zinc smelters, and 
other material from various States and foreign countries. Receipts 
in 1948 totaled 97,150 tons compared with 113,929 tons in 1947. 

St. Kevin District—The Lakewood mine, operated by Markus 
Thuren during the summer of 1948, shipped gold-silver ore. 

Weston Pass District.—The Little Ruby mine shipped 102 tons of 
ore containing 1 ounce of gold, 85 ounces of silver, and 16,504 pounds 
of lead. 

LA PLATA COUNTY 

California (La Plata, Hesperus) District—The Bessie G. mine, a 
small-scale gold producer each year since 1939, continued to operate 
in 1948. The Muldoon, Neglected, and Nonpariel claims produced 
small lots of gold and silver ores, and the Tip Top shipped a truckload 
of silver-lead ore.
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~ MINERAL COUNTY 

Creede District—The groups of mines operated by the Emperius 
Mining: Co. contributed the bulk of the output of metals from the 
Creede district from 1941 through 1948. Most of the ore was treated 
in the 100-ton flotation mill acquired by Emperius from Creede Mills, 
Inc., September 1, 1940. The producing groups in 1948 included 
the Amethyst, Equinox, Del Monte-Aspen (Volunteer), New York, 
and Commodore. The mill was operated steadily except for a shut- 
down of several weeks required to replace a broken main bearing in 
the Diesel engine. While the mill was shut down ore was shipped 
to a custom mill at Leadville. High-grade ore mined during the 
year was shipped direct to the Leadville smelter. The Ridge mine 
(Mexico group) was under development in 1948 and shipped ore to 
the Leadville smelter late in the year. | 

MONTROSE COUNTY 

Placer miners on San Miguel River produced a little gold in 1948. 

OURAY COUNTY 

Red Mountain District—In 1948 the American Zinc, Lead & Smelt- 
ing Co. operated the Koehler-San Antonio property in Ouray and 
San Juan Counties from January 1 to September 20 and the Mountain 
King in Ouray County from June through December. The ore was 
treated in the company flotation mill at Ouray and yielded zinc-lead- | 
copper, lead-silver, and zine concentrates. Other producers included 
the Beaver-Belfast, Ida L., Lost Day, and Monte Cristo mines. The 
Idarado mill treated ore from the claims of the Treasury Tunnel 
property in San Miguel County. 

Sneffels District—The Camp Bird mine, operated by King Lease, 
Inc., was again the leading producer of the five metals in Ouray | 
County. Development in 1948 included 621 feet of raises, 718 feet 
of drifts, and 1,342 feet of diamond drilling. A new skip cable was 
installed, 2,000 feet of ditch sprags were replaced, and a battery loco- - 
motive and generator set were put on the twelfth level. The ore, 
treated in the company 125-ton amalgamation-flotation mill (changed 
to selective-flotation in 1948), yielded gold-silver bullion, lead-sil- 
ver-gold-copper concentrates, and zinc concentrates. Lessees on the 
Atlas group shipped mine and dump ore. Other small producers 
included the Atomic Silver, Monster Lode, and Tom Patterson 
properties. 

Uncompahgre District—The American Zinc, Lead & Smelting Co. 
operated its custom mill at Ouray and the Bachelor group ofmimes 
throughout 1948. Mine development on the Bachelor, largest indi- 
vidual shipper to the mill, included 761 feet of raises, 47 feet of drifts, 
and 574 feet of diamond drilling. The Mickey Breen mine, operated 
steadily by Southwest Metals, was the second-largest district shipper. 
Other Uncompahgre district shippers to the mill were the Connie and 
Ideal claims. The mill also received ore from mines in San Juan, 
San Miguel, and Hinsdale Counties. The Mineral Farm mine at 
Ouray shipped 74 tons of direct-smelting ore. The Silver Shield
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Mining & Milling Co. acquired the Wanakah group and worked on 
building a 200-ton custom mill near Ouray. 

PARK COUNTY | | 

Alma Placers-Fairplay District—The South Platte Dredging Co. 
operated its electrically powered bucket-line dredge (108 12-cubic- 
foot buckets) on the Black Forest and Gold Pan placers from January 
1 to December 21. Gravel washed totaled more than 3,800,000 yards. 
Charles M. Hambelton washed 20,000 cubic yards of bench gravel in 
a stationary washing plant on the P. & H. placer. Individuals using 
hand methods produced some gold from the Snowstorm placer. 

| Beaver Creek District—Detwiler Bros. recovered small lots of gold 
from the Beaver Creek placer. 

Buckskin District—Operations of the Buckskin Joe Mines, Ltd., on 
the Phillips group of mines in 1948 comprised mostly cleaning up ore 
in old workings and drifting along known veins exploring for other 
commercial ore shoots. The drifting totaled 1,000 feet. The ore 
shipped (1,887 tons) contained gold and zinc as the principal minerals, 
with accessory values in lead and silver. The American Flag, 
Criterion, and Sweet Home mines each shipped small tonnages of ore. 

Consolidated Montgomery District.—The 4H Mine Lease (Star- 
Cresskill group) shipped 80 tons of gold-silver ore to the Golden Cycle 
mill at Colorado Springs for testing. A 7-ton lot of gold-silver ore 
was shipped from the Magnolia mine. 

Horseshoe District—The Leadville Lead Corp. built roads, con- 
structed surface buildings, installed machinery, and reopened and 
examined old lead-silver-zinc mine workings on the Hilltop and other 
properties acquired and consolidated from 1945 to 1948. The. 
company also shipped some ore in 1948. The other district producer 
was the Peerless Maud mine. 

Mosquito District—M. J. Krolicki shipped 115 tons of zinc-gold- 
silver-lead ore from the Orphan Boy mine. The London Butte 
property was under development. 

PITKIN COUNTY 

Independence District—Two tons of gold-silver ore were shipped 
from the Mount Hope property in 1948. 

Roaring Fork (Aspen) District—The Midnight Mining Co. operated 
its Midnight silver-lead mine and 50-ton flotation mill at the same 
daily average ore production rate as in 1947. General mining opera- 
tions were moved from areas below the main tunnel level to the older 
upper workings between the seventh and third levels. The original 
500-foot Midnight shaft extending from the surface to the seventh 
level was rehabilitated and equipped with an electric hoist. The 
Herron Bros. operated its gravity-concentration mill on material 
from the Smuggler dumps, which were bemg sampled by other 
companies. J.C. Bray and F. Swerengen each shipped some silver- 
lead ore. The Bureau of Mines did exploratory drilling near Aspen.
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RIO GRANDE COUNTY | 

Summitville District—In 1948 the Summitville mine and mill were 
idle until September, when Jones & Nylene reopened the flotation | 
section of the mill to treat gold-copper ore from surface outcrops and 
dumps. Some ore was milled but the concentrate produced was not 

~  ghipped in 1948. Underground development was also carried on and 
resulted in finding another good vein of copper ore. 

SAGUACHE COUNTY 

Kerber Creek (Bonanza) District—Mines near Bonanza shipped 
3,366 tons of ore to smelters and custom mills outside the county in 
1948. The largest producer was the Antoro mine, operated by 5S. E. 
& W. E. Burleson, which shipped 1,979 tons of ore containing 41 
ounces of gold, 12,081 ounces of silver, 450,380 pounds of lead, 455,954 
pounds of zinc, and some copper. The Rawley mine (Costello Lease) 
shipped 737 tons of ore containing 11 ounces of gold, 10,408 ounces of 
silver, about 20,000. pounds of copper, 349,596 pounds of lead, and 
186,537 pounds of zinc. Other shippers were the Bonanza mine 
(Nicholas Keserich), Brighton (Earl Wise), Cora group (Walter 
Timney), Superior (P. M. Wallin), Little Jenny (Tom Raymond & 
Sons), Josephine (Marvisa Mining Co.), Silver Creek (John D. Bird), 
and Warwick group (Warwick Mines, Inc.). 

| _ SAN JUAN COUNTY 

Animas District.—Operations of the Shenandoah-Dives Mining Co. 
on the Shenandoah-Dives-Mayflower and Silver Lake groups were 
continuous in 1948. Mine development during the year included 859 
feet of raises, 1,732 feet of drifts, 968 feet of crosscuts, and 663 feet 
of diamond drilling. Ore produced from the two groups and milled 
totaled 165,283 tons yielding 3,317 tons of combined lead-copper, | 
iron, and zinc concentrates containing altogether 11,241 ounces of 
gold, 302,686 ounces of silver, 336,966 pounds of copper, 2,198,225 
pounds of lead, and 829,017 pounds of zinc. Besides company ore, 
the mill (capacity 700 tons daily) treated 17,509 tons of custom ore 
containing 501 ounces of gold, 62,774 ounces of silver, 191,951 pounds 
of copper, 2,122,340 pounds of lead, and 2,215,725 pounds of zinc. 

The Highland Mary mine, equipped with a 100-ton flotation mill, 
was the second-largest district producer of gold and silver and a 
substantial producer of lead. The Osceola mine operated from 
August through December; the ore was trucked to the Lackawana 
mill at Silverton for treatment. The principal Animas district 
shippers of custom ore to the Shenandoah-Dives mill were the Lark 
Lease of the United States Oil & Development Corp., Little Nation 
Lease, and Sterling claim of the Gary Owen group. Other shippers 
included the Little Ida, Silver Ledge, Mighty Monarch, May Day, 
Trilby, Little Fannie, King, Mystery, South Mineral, and Tennyson 
mines. 

Eureka District—The Lead Carbonate mine and 40-ton flotation 
mill operated throughout 1948 except about 6 weeks when heavy 
winter snows and slides interfered. Other important producers (more 
than 1,000 tons of ore) were the Foursome Mining Co. (Columbus and 

883326—50——93 .
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Silver Coin mines), Great Eastern Mining Co. (Great Eastern-Sioux 
City-Klondike group), Koehler-San Antonio group (partly in Ouray 
County), and Harry G. Knapp (Burrows and Caledonian mines). 
The Sunbank Corp., which purchased the Sunnyside properties in 
July, shipped concentrates, ore, and other material obtained in clean- 
ing up the ore bins and dismantling the mill. Other producers in- 
cluded the Hermes, London, Lucky Jacks, Mountain Queen, Queen 
Ann, and Silver Wing mines. , | : 

Ice Lake Basin District—The Esmeralda Lease (Bandora mine) 
shipped 139 tons of ore containing 15 ounces of gold, 1,462 ounces of 
silver, 2,082 pounds of copper, 24,026 pounds of lead, and 19,565 
pounds of zine. . | | | 

. SAN MIGUEL COUNTY = 

_ Iron Springs District.—The Silver Bell Mines Co. operated its Silver 
Bell group and 150-ton flotation mill throughout 1948. The mill 
product was bulk gold-silver-lead-copper concentrates. The mine 
development and exploration program was expanded. A new vein 
(called the Lookout Vein) was discovered by diamond drilling and 
was opened by extending the main tunnel and drifting. Another 
vein was discovered by a short crosscut into the hanging wall. A. A. 
McCluskey shipped several tons of clean-up material containing 
silver, lead, and gold. © _ | | 

Lower San Miguel District—A 4-ton trial shipment of lead-silver- 
gold ore was made from the Champion-Robin Red Breast group near 
Placerville. Some gold and silver were recovered from the Verna 
Lois placer on San Miguel River. | 7 

Upper San Miguel District.—In 1948 the Upper San Miguel district 
again ranked second among Colorado districts in gold production and 
had a large gain in output of silver, copper, lead, and zinc. Much of 
the gain was due to an increase in the output of the Idarado Mining 
Co. Treasury Tunnel-Black Bear group of mines. The portal of the 
tunnel and the Idarado mill are in Ouray County; the ore is hauled 
12,000 feet through the tunnel from mine workings (mostly on the 

| Black Bear vein) in San Miguel County. During the year the 
company completed a 1,100-foot raise on the Black Bear vein and did 
other extensive development work, and enlarged the capacity of the 
mill from 300 tons daily to 500 tons. The mill products were gold- 

_ silver amalgam (recovered mostly from gold jig concentrate), flotation 
copper-gold-silver concentrate, lead-silver-gold-copper concentrate, 
and zinc concentrate. | | 

The Smuggler Union-Montana group and 550-ton mill of Telluride 
Mines, Inc., operated continuously. Work progressed on driving 
and equipping the new mill-level adit from the mill to the Pandora- 
Smuggler Union veins; the adit (about a mile long) tapped the veins 
at an elevation of 9,070 feet, or 1,100 feet below the lowest workings 
of present mining operations. Development during the year totaled 
450 feet of raises, 6,116 feet of drifts, 2,148 feet of tunnel, and 500 feet 
of diamond drilling. Part of the company gold output was recovered 
by amalgamating concentrates from jigs in the ball mill-classifier 
circuit, and part was recovered in iron gravity concentrate and lead- 
copper and zine flotation concentrates shipped to smelters.
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The Alta-St. Louis mine and mill operated from January to June; 
the mill was destroyed by fire in November. The Tomboy Gold 
Mines, Inc., and the Nordlander lease on the Japan Flora mine | 
shipped some zinc-lead-silver-gold ore to the American custom mill 
at Ouray. | 

| - SUMMIT COUNTY | | 

_ Breckenridge District—W. L. Davenport worked the Wellington 
mine and shipped to custom mills at Leadville 1,478 tons of ore aver- 
aging 16.8 percent zinc, 9.16 percent lead, and 3.15 ounces of silver 
and 0.03 ounce of gold per ton. The Monte Cristo mine, producing 
lead ore and operated from July 2 to November 25, was the second 
largest district shipper. Other small producers included the Bowery- 
Chatham, Fredonia, Juno, Laurium, Morning Star, and Mountain 

- Pride lode mines and the B. & B. placer. oe , 
Green Mountain District—Mrs. Frances L. McDaniel worked her 

Big Four mine all of 1948 and shipped zinc-lead-silver-gold ore. — 
Montezuma District—The Florado Mining Co. operated its Pinnicle 

mine and 100-ton flotation mill. Ore treated totaled 4,200 tons 
yielding 430 tons of lead concentrates containing 1 ounce of gold, 

| 42,914 ounces of silver, 6,673 pounds of copper, and 541,853 pounds 
of lead; and 39 tons of zinc concentrates containing 433 ounces of 
silver, 223 pounds of copper, 228 pounds of lead, and 46,294 pounds 
of zinc. The Summit Mining & Milling Co. mill treated 450 tons of 
lead-silver-zinc ore from the Silver King Mine. Substantial tonnages 
of ore were shipped to custom mills at Leadville from the Ida Bell 
(Ulibarri & Jeffrey) and New York (Teller Basin) mines. Small ship- 
pers included the Rose, Bell of California, Cross, Erickson, Mohawk, 

~ Radical, Silver Wing, and Wauneita mines. | 
Ten Mile (Kokomo, Robinson) District—Mining in this district in 

1948 was featured by gains over 1947 of 258 percent in lead production, 
125 percent in zinc, 155 percent in silver, 47 percent in gold, and 116 
percent in copper. Higher output by the Kokomo Unit (Victory- 
Wilson-McKinley group) of the American Smelting & Refining Co. 
led to the exceptionally large gains. This group was among the five 
leading Colorado producers of lead and zinc in both 1947 and 1948 
and of silver in 1948. The ore was trucked to the company Leadville 
milling unit for concentration. The company continued its explora- 
tion and development campaign; the work done during the year in- 
cluded sinking a new 435-foot shaft and extensive diamond drilling 
and drifting. | 

The Wilfley Leasing Co. operated the Wilfley mine throughout 1948 
and shipped to custom mills at Leadville 3,437 tons of ore. averaging 
15.81 percent zinc, 0.86 percent lead, and 2.20 ounces of silver and 
0.027 ! ounce of gold a ton. The company reconditioned the Wilfley 
mill and made test runs on dump ore. The Clark-Mackey Develop- 
ment Co., operating the Michigan-Snowbank group, and lessees on 
the Kimberly and Golonel Sellers mines were substantial shippers of 
zinc-lead-silver-gold ore to custom mills at Leadville. Some ore was 
shipped from the Queen of the West and Silver Cloud properties. 
The Bureau of Mines continued its exploratory drilling project near 
Kokomo. 

1 Owing to a misplaced decimal point, the 1947 report of this series (Minerals Yearbook, 1947, p. 1373) 
gives the gold assay for that year as 0.62 ounce a ton, rather than 0.062 ounce, the correct figure.
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| TELLER COUNTY 7 | : 

Cripple Creek District—The Cripple Creek district contributed 35 
percent of the State total gold output in 1948, the same percentage as 
in 1947 and the prewar years 1940 and 1941. The bulk of the district 
output in 1948 came from the Cresson mine, United Gold Mines Co. 

. _ group (Vindicator and Portland shafts), Golden Cycle Corp. Ajax 
mine, and Markley Mining & Exploration Co. Tenderfoot group. All 
the ore produced from these and other Cripple Creek mines was 
shipped to the Golden Cycle mill for treatment. (See El Paso 
County.) | | oo 

An important event of 1948 affecting the future of mining in the 
Cripple Creek district was the announcement by the Golden Cycle 
Corp. that it would abandon the Midland Terminal Railway and move 
the Golden Cycle mill from Colorado Springs to the Cripple Creek 
district. ‘The reasons for the move and a review of operations in 1948 
are given in the company annual report to stockholders. The follow- 

| ing data are abstracted from the report: 
The Golden Cycle mill was originally built in Colorado Springs in 1905. The 

reason for locating it 50 miles by rail from the ore-production area was that large 
tonnages of coal.and other heavy materials were needed to operate the mill and to 
treat the ore. .It was more economical to transport ore down hill than to trans- 
port coal and other supplies up hill to the Cripple Creek district. Metallurgical | 
changes in the treatment process developed during the past 5 years eliminated the 
need for large quantities of coal and other heavy supplies. 

The new mill will be located midway between Cripple Creek and Victor and 
called the Carlton mill. New types of equipment will be used to obtain maximum 
efficiency and to reduce manual labor to the minimum. The daily capacity will 
be 600 tons; enough space will be provided to increase the capacity to 1,000 tons if 
future conditions warrant. The final product will be goldgbullion, as in our 

, present operation. 
The tonnage and value of ore treated at the Golden Cycle mill during 1948 

were less than in 1946 and 1947 because of a decrease in the quantity of dump 
ore handled. Since it was decided in the early part of 1948 to move the mill to 
the Cripple Creek district, it seemed advisable to save dump ore to treat at a 
later date more economically and efficiently in the new mill. Cripple Creek ore 
handled comprised 129,730 tons of dump ore, with an average per ton gross 
value of $3.45, and 96,019 tons of mine ore, with an average per ton value of 
$16.08. Other Colorado districts shipped to the mill 3,325 tons, with an average 
per ton value of $15.05. Wrecking of the mill began the latter part of 1948 
and should be completed in 1949. 

Ajax Mine.—Company and lessees shipped 22,758 tons of ore, with a total 
gross value of $462,211. A total of 2,310 feet of drifts, crosscuts, and raises was 
completed during 1948, and several ore bodies were opened. Hoisting from the 
Carlton drainage tunnel level began about March 1. 

Anchoria Leland Mine.—This mine operated until May 1, when it was closed 
because of a shortage of split-check lessees. Ore shipped totaled 1,588 tons with 
a total gross value of $15,621. : 

Index Mine.—Lessees shipped 287 tons of dump ore, with a total gross value 
of $1,300. 

During construction of the new Carlton mill all mining operations in the Cripple 
Creek district will be suspended. 

The annual report to stockholders of the Cresson Consolidated 
Gold Mining & Milling Co. for the calendar year 1948 includes the 
following data on mining operations: 

Net gain for the year was $16,548 against a net loss of $37,719 for 1947. 
Experienced and capable miners are still lacking in the Cripple Creek district. 
The company employed about 25 men underground during the year, and 24 sets 
of lessees accounted for an additional 30 to 40 men. The Cresson lateral of the 
Carlton tunnel was driven 1,437 feet during the year.
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Production of Cresson Consolidated Gold Mining & Milling Co., 1903-48 

pm 

sa Dry short | G Freight and a 
Period ye | value tceatirent | Net value | Dividends 

1908-47. -nanennensoecncerenonans 3, 283,325 |$47, 226,216 |$15, 645, 267 |$31, 580, 949 | $13, 564, 673 

Company ore.......--.---------------- 15,986 | 184,004 75,905 | 108,099 |_----------- 
Lessee ore.__.-.----------------------- 34,617 545, 811 196,011 | 2 349,800 |------------ 

1908-48. ....---------------e-e-------------| 3, 333,928 | 47, 956,031 | 15,917,183 | 32,038, 848 | 3 18, 564, 673 

a nS 

1 Settlement value. | 
2 Lessees received $167,149 as their share. 
3 Represents 28.29 percent of gross value and 42.34 percent of net value. 

_ Data abstracted from the annual report of the United Gold Mines 

Co. for the year ended December 31, 1948, follow: 

Net loss for 1948 was $7,127 against a net gain in 1947 of $528. Mining costs 

increased considerably over 1947, owing mainly to higher prices for labor and 

materials. The selling price of gold remains at $35 a fine ounce. It is impossible 

to operate profitably unless we have a large number of lessees working the entire 

area; we had too few lessees in 1948 to make a profit. A lateral was begun on the 

Carlton tunnel level at the Portland shaft heading towards the Vindicator- 

Cycle group of mines and was driven 1,298 feet during the year. About 3,700 

feet remain to be driven to prospect and drain this group. 

Production of properties of United Gold Mines Co. in 1948, and before and after 

. organization of the company (May 15, 1902) to Dec. 31, 1948 ~ 

. ec rr a TS SL ae 

. | : ene Company : ’ 
. Gross Royalties | Lessees 

Mine Net tons value ! ore oe received receipts 

1948: a 
Vindicator: 

Company ore....-.---------------- 122, 382 $413,325 | $62,048 |--..__------|------------ 

Lessee ore. ..---------------------- 10, 956 106, 831 |..-.-.------| $22, 587 $27, 598 
Portland: Lessee ore..--.------------- 2, 422 57, 257 |------------ 22, 850 22, 127 

Rose Nicol: Lessee ore--..------------ 100 1, 743 |------------ 257 870 

Miscellaneous. .....-.----------------- 473 7,377 |--.--------- 971 3, 669 

Total 1948...........-.--------------| 186, 333 586, 538 62,048 | . 46,615 54, 264 

Ore mined before consolidation. ---.---.---- 26, 310 456, 806 (2) (2) (2) 

Production under operation of United 
Gold Mines Co..---...------------------| 3, 166, 710 | 28, 381, 004 (?) (?) (2) 

Total to Dec. 31, 1948..-.--.---------| 3, 193,020 | 28, 837, 810 (2) (2) (2) 
a 

1 Settlement value. 
2 Figure not available. 

The Markley Mining & Exploration Co., operating the Tenderfoot- 

Sangre de Cristo-Mollie Kathleen group, shipped 3,048 tons of ore 

containing 2,597 ounces of gold and 149 ounces of silver; the gross 

value was $87,050; the net value after deductions for freight and 
treatment was $63,232. 

The Free Coinage, Jerry Johnson, El Paso, Elkton, LeClair, and 

Front Range mines were among the other producers. All operations 

on the Stratton estate were suspended in March 1948; the only out- 

put during the year was 40 tons of ore from the Proper mine.



East of the Mississippi River 
Gold, Silver, Copper, Lead, and Zinc 

| (MINE REPORT) 

By SAMUEL A. GUSTAVSON | 

GENERAL SUMMARY 

RODUCTION of gold, silver, copper, lead, and zine was reported 
Prom mines in 11 of the States east of the Mississippi River during 

1948. Virtually all the major producing mines in the region 
reported continuous operations during the year. The cessation of 
operations in the latter part of 1947 and in 1948 caused by the expira-~ 
tion of the Premium Price Plan June 30, 1947, was confined chiefly 
to marginal mines in Northern Illinois and Wisconsin. Demand for 
copper, lead, and zinc was strong throughout 1948, and prices rose 
from opening quotations of 21.2 cents per pound, domestic refinery, 

_ to 23.2 cents for copper; 15.0 cents per pound, New York, to 21.5 
cents for lead; and 10.5 cents per pound to 17.5 cents for zine, estab- 
lishing a record high price for lead, the highest price for copper since 
1918, and the highest price for zinc since 1916. | 

Production of the five metals (recoverable) in the region was 2,479’ 
fine ounces of gold, 101,171 fine ounces of silver, 42,025 tons of copper, 
10,706 tons of lead, and 177,787 tons of zinc, with a total value of 
$69,946,807. ‘The region’s output represented only a minor share of 
the United States production of gold and silver but accounted for 
about 3 percent of the lead, 5 percent of the copper, and 28 percent 
of the zinc. | | | | 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. | 

The value of the metal production herein reported, except that of 
zinc in New Jersey, has been calculated at the prices in the following 
table. The value of the New Jersey output is the total value of the 
zinc recoverable as metal and oxide after freight, haulage, smelting, 
and manufacturing charges are added. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 
wee 

Year Gold! (per Silver 2 (per “ Lead 3 (per Zine 3 (per 
_.| fine ounce) | fine ounce) pound) pound) pound) 

1 $35. 00 $0. 711-4 $0. 135 $0. 080 $0.114 1945__.....--s-.s2sssseessel el 35. 00 71+ 1135 086 "115 1946._..-..---2 22s 2sse2eeessee ee 35. 00 808 162 109 122 1947... --.--. 2020s sseeteeee eee 35. 00 905 210 1144 1121 1948... .-----.-2ss 2s esses sll 35. 00 "905+ 1217 1179 "133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+- ($20.671835) per fine ounce. 
? Treasury buying price for newly mined silver, 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 1947: $0.905; 1948: $0.9050505. 
3Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: Price includes 

bonus payments by Office of Metals Reserve for overquota production. 

1470
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Annual figures for the 5 years ended with 1948 and data showing _ 

the production of gold, silver, copper, lead, and zinc by months in 

terms of recoverable metal are given in the accompanying tables. The 

ficures for tonnage of ore sold or treated do not include magnetite ore 

Mine production of gold, ‘silver, copper, lead, and zine in States east of the 

Mississippi River, 1944-48, in terms of recovered metals 

Mines pro- - Material sold or Gold (ode and . 
ducing treated ! | placer) 2 Silver (lode) ° | 

Year —————— | 
Crude ore |Old tailings! Fine Fine 

Lode | Placer | short tons) | (short tons)| ounces Value | ounces | Value 

1944_..__--.-.---.------- 123 2 | 7, 162,687 3, 256, 812 2, 595 $90, 825 180, 661 |$128, 47C 

1945____-_-...----------- 111 |_--..---] 6, 335, 831 3, 820, 946 1, 857 64, 995 106, 044'| 75, 409 

1946____.._...--..------- 108 5 5, 481, 340 3, 763, S71 1, 432 50, 120 79, 266 64, 047 

1947. ___.__.-..---------- 120 |__..----| 6,293,007 | 3, 411,070 1, 997 69, 895 | 137,780 | 124, 691 

1948. _.__-....--.-------- 110 |_..-.-..| 6, 544, 541 2, 349, 877 | 2,479 86, 765 | 101,171 | 91,565 

Copper | Lead Zine | Total 

of 
ota 

Year value 
Pounds Value Pounds Value Pounds Value 

1944._____..._..-.-|114, 940, 000 /$15, 516, 900 | 19, 644,000 /$1, 571, 520 | 398, 958, 000 |$41, 256, 192 |$58, 563, 907 

1945...___..._.....] 88, 712,000 | 11, 571,120 | 20, 138, 000 | 1, 731, 86 360, 644, 000 | 37, 052, 932 | 50, 496, 324 

1946__.._....------| 69, 026,000 | 11, 182, 212 | 22, 254, 000 | 2, 425, 686 | 323, 752,000 | 35, 472, 314 | 49, 194, 379 

1947_.__....__.....| 78, 750,000 | 15, 487, 500 | 18, 052, 000 | 2, 599, 488 363, 584, 000 | 42,810, 934 | 61, 092, 508 ; 

1948.._____..._-...] 84, 050, 000 | 18, 238, 850 | 21, 412, 000 | 3, 832, 748 | 355, 574,000 | 47, 696, 879 | 69, 946, 807 

nrvnTrnETEnEnEEEEEEn UESUEISE SSO 
I Onn 

1 Excludes magnetite-pyrite-chaleopyrite ore from Pennsylvania. 

2 Includes placer gold as follows: 1944, 5 ounces; 1945, none; 1946, 22 ounces; 1947-48, none. 

3 No placer silver was produced during 1944-48. 

PTT TT] Ll lp 60 

a 
| a . 

a || mm | | 

-! 
. 

° 
a Total value / 

u 40 /\ 7 | \ 
a 

° 30 i i" i 

; W M 
= 

20 . \ /N \ L 

10 ff» Z ! 

“NY ~ avr Copper i 

0 Pert 
1905 1910 1915 1920 1925 i930 1935 1940 ==: 1945 1950 

FIGURE 1.—Value of mine production of zinc and copper and total value of gold, silver, copper, lead, and 

zinc in States east of the Mississippi River, 1906-48.
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| containing pyrite and chalcopyrite, from which copper, gold, and silver 
were recovered as byproducts. Minerals Yearbook, 1947, page 1379, 
contains a historical table showing mine production of gold, silver, 
copper, lead, and zinc in States east of the Mississippi River by years 
for the period 1906 through 1947. The 1947 volume also contains a 
table (p. 1380) showing production of gold, silver, copper, lead, and 
zinc by months for the years 1943 through 1947. Monthly production 
data for earlier years are not available. _ | 

Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River, 1948, by months, in terms of recoverable metals 

Gold | Silver Copper Lead Zine 
Month (fine . (fine (short (short (short 

ounces) ounces) ~ tons) tons) tons) 

January... 2 | 7, 662 3, 243 913 14, 285 February.__..-....--.---_-----_-_._._ 195 7, 680 3, 103 858 14, 032 March____.2 222 257 8, 486 3, 467 869 | . 15, 770 April. 0222222 210 7, 210 3, 208 1, 204 15,529 May--.-.-----.-------- eee 196 8, 506 3, 929 954 14, 622 June 2222 201 9, 150 4, 286 989 15, 387 July__22 222 TT 183 9, 080 3,710 866 14, 538 August. 900207 270 8, 867 3, 769 813 14, 304 ‘September...-...--.------ 201 8, 178 3, 553 | 777 14, 821 October____.---.--__-_-_- 169 7, 679 3, 322 836 14, 545 
November....__.....-----__-_-.-__.._.___- 220 9, 866 3, 352 769 14, 947 
December_-___...-____-._____..2. 189 8, 807 3, 083, . 858 15, 007 

Total: 1948.._......---------------- 2,479} 101,171] . 42,025 10, 706 177, 787 1947.02 1,997 | 137,780 36,875 | 9,026 181, 792 
wee 

Gold.—Gold was recovered from mines in Georgia, Pennsylvania, 
Tennessee, and Vermont during 1948. In Georgia, two mines—the 
Calhoun and the Brand Estate—produced 19 ounces from gold ore. 
All other gold was a byproduct from copper-bearing ores and was 
recovered from slimes from the electrolytic refining of the copper. 
Sources during 1948, as in 1947, were: Magnetite-pyrite-chalcopyrite 
ore from the Cornwall mine, Lebanon County, Pa.; copper ore from 
the Elizabeth mine, Orange County, Vt.; and copper-iron-zinc ore 

| from the Tennessee Copper Co. mines, Polk County, Tenn. Total 
gold recovered during 1948 from mines in the region was 2,479 fine 
ounces valued at $86,765 compared with 1,997 fine ounces valued at 
$69,895 in 1947. No placer gold was reported in 1948 or 1947. 

Mine production of gold in the Southern Appalachian States, 1799-1948 eee 
State Period one Value State Period one Value 

Alabama_............|1830-1948] 49, 495/$1, 198, 985 |} South Carolina__.___|1829-1948| 318, 8o1/$7, 562, 125 Georgia...._________.|1830-1948] 870, 64218, 088, 317 || Tennessee. ____.____|1831-1948| 21 424|”’ 497’ 470 Maryland. ___.__-...| | 1-1948] 6, 102] ’ 163, 940 || Virginia ____.._.-.--|1828-1948| 167, 558| 3, 577, 509 North Carolina. -_---|1799-1948|1. 164, 588/24, 327, 843 eee 
Total. ____.....|1799-1948/2, 598, 610 55, 416, 189 

md 
1Year of first production not recorded. 

Silver.—All silver produced from mines in States east of the 
Mississippi River was recovered as a byproduct. Output in 1948 
totaled 101,171 fine ounces compared with 137,780 ounces in 1947. 
Production was from mines in Georgia, Illinois, New York, Penn-
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sylvania, Tennessee, and Vermont. Michigan copper producers 
usually recover some silver, but reported no output in 1948. Con- 
siderable silver in Michigan copper ores not reported as mine produc- 
tion is retained in copper bullion to raise annealing temperatures, - : 

prevent brittleness, facilitate soldering, and increase hardness and 
conductivity. The quantity of silver in this bullion ranges from 
about 16 to 26 ounces per ton, or as specified, of which about 10 
ounces is derived from the ore. 

Copper.—Copper was produced from 18 mines and at 3 tailings 
reclamation operations in 4 States east of the Mississippi River during 
1948. Output was 14 percent more than in 1947 and totaled 84,050,- 
000 pounds valued at $18,238,850. ‘The producing States in order of 
output were Michigan, Tennessee, Pennsylvania, and Vermont. | 

Mines in these four States accounted for about 5 percent of the output 
for the United States. . 

Lead.—Mines in States east of the Mississippi River produce lead 
chiefly as a byproduct of zinc or fluorspar mining. In 1948 output 
for the region totaled 21,412,000 pounds valued at $3,832,748, an in- 
crease of 19 percent in output and 47 percent in value over 1947. 

The principal producers were the Austinville mine in Virginia, Ozark 
Mahoning Co. mines in Hardin County, IIl., and the Balmat mine, 
New York. Together, these mines accounted for 75 percent of the 
total lead produced in the region in 1948. | | 

Zine.—Zine production in States east of the Mississippi River was 
177,787 tons in 1948, a decrease of 4,005 tons from the 1947 production. . 
of 181,792 tons. However, the value of the zinc produced in 1948 
was 11 percent higher than in 1947. Mines in the region accounted 
for 28 percent of the total United States mine output of recoverable 
zinc. States reporting production in the region include Illinois, Ken- 
tucky, New Jersey, New York, Tennessee, Virginia, and Wisconsin. 
New Jersey was the leading zinc-producing State in the region and 
New York, second. Increases in zinc output over the 1947 rate were 

reported for New York, Illinois, and Kentucky. Expiration of the 

Premium Price Plan in June 1947 did not greatly reduce the zinc 

output or the number of mines operating in 1948 except in Wisconsin 
and in the Northern Illinois district. : 

MINING INDUSTRY 

Prices for copper, lead, and zinc were higher in 1948 than in 1947, 

as were also labor, material, and freight costs. 
Virtually the same mines as in the preceding year were operated in 

Michigan, New Jersey, New York, Pennsylvania, Tennessee, Vermont, 
and Virginia in 1948, the first year since the ending (June 30, 1947) of 

the Premium Price Plan for copper, lead, and zinc. Exceptions in- 

clude the Gaither Chemical Co. operations in Tennessee and the Ton- . 

crae Mining Co. operation of the Toncrae mine in Virginia; both of these 

companies ceased operations in 1947. The Isle Royal Copper Co. 

in Michigan ceased operations for lack of ore in December 1948. 

Lead and zinc output from mines in Southern Illinois and Kentucky 

depends chiefly on demand for and the price of fluorspar. Output 

from this area was larger in 1948 than in 1947, and there was little 

change in the number of mines reporting production. In Wisconsin
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fewer mines (11 less) reported shipments in 1948, and current output 
of lead and zinc decreased 45 and 67 percent, respectively, from that 
of 1947. Tri-State Zinc, Inc., operated three properties in 1948 com- 

7 pared with two in 1947 and, except for shipments totaling 28 tons 
from four other operators, accounted for all the reported production 
from the Northern Illinois district in 1948. 

ORE CLASSIFICATION | 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | | 

Ore sold or treated in States east of the Mississippi River in 1948, with content 
| | in terms of recovered metals 

| Ore Gold Silver | Gy, . . pper Lead Zine 
SO Source fone). . ounce) ouness) (pounds) | (pounds) | (pounds) 

Gold ore: Georgia...............-- ” 36 19 | 5 a ee 
| i 36 19 8 |--------22--|e--e---2eeee[eeneeee eee 

Copper ore: 
Michigan......._......-----.-| 4,490, 286 |..........|--.---.-__] 55,554,000 |_-.-...----.-|-.00 6 
Tennessee_.....-......--.--.-| 1,086, 810 156 | 39, 692 |128, 496, 000 |_.....-____- (2) Vermont.........-.-...-------| 144,914 104 | 24,910 (1) weene ee ee eee |neee ee eee 

— Total__.2...--.---.-------.-| 5, 721, 960 260 | 64, 602 |384, 050, 000 |_-----_.___- (2) 
Magnetite-pyrite-chalcopyrite ore: 
Pennsylvania__....2------ (4) 2, 200 13, 731 (!) ween ene eww ef ee nee eee nee 

Total_...2--22------ eee (4) 2,200 | 13,781 (1). wenen ene en |eeeeee eee 
Zine ore: . . 

Minois..........---..--------- 74, 567 |...-..-.-.|..--------|------------ 24,000 | 5, 214, 000 
Kentucky .-_.2: 222-22} 10,351 J.---------|--- |e 124, 000 378, 000 
New Jersey........-.--------- 488, 701 |.._--.-.--|------__--|------------|---.-.------] 152, 664, 000 New York...----------.------] 184,361 |.---------] 1,908 |----.._-_--_|" "242,000 | 21, 672; 000 
Tennessee. _...-.-.---.-.-..--| 1,078,356 |.-...-_._.|-.-...__._|_....-.--..-|--....... 2 59, 048, 000 

Wisconsin..........---------- 32,040 |---.. 2 --} eee ee 14, 000 2, 950, 000 

Total._......--.------------| 1, 838,376 |----------] 1,908 |.-..-..-...| 404, 000 |2241, 926, 000 

Zine-lead ore: | | 
_ Iinois._.-.--------..---------] 318, 950 |----------| 4,047 |..-...-.--.] 7,366,000 | 20, 746, 000 Kentucky -------.--.---------]° 35,328 }__.---_-__|...-...-..|------------| 308, 000 900, 000 New York...-----------------| 309, 688 |-..-.-----} 16, 885 |-...-_______| 2, 220,000 | 47, 460, 000 Virginia --.-------------------] 519, 899 |.--_--.__|------.-..|_-__.-----_-] 9} 406,000 | 31 764, 000 

Wisconsin. ..--....-----.--2_- 155, 186 |.---------|----------|------------| 1, 708,000 | 12, 778, 000 

Total. .....-----------------} 1,334,046 |..-....-..] 20,982 |.._......_..] 21, 008, 000 | 113, 648, 000 
_ Grand total: | | 

1948__._...-..2...-.--------| § 8, 804, 418 2,479 | 101,171 | 84,050,000 | 21, 412, 000 | 355, 574, 000 1947.....---.--.-----.-----| § 9, 704, 077 1,997 | 137, 780 | 73, 750,000 | 18, 052, 000 | 363, 584, 000 

' Data for copper in Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty 
to publish separate figures. 
4 ? Zinc from copper ore included with that from zine ore; Bureau of Mines not at liberty to publish separate 
igures. 
4Includes copper produced in Pennsylvania from magnetite-pyrite-chalcopyrite ore, 
‘ Bureau of Mines not at liberty to publish separate figures for ore. 
§ Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania, 

METALLURGIC INDUSTRY 

During 1948, as in former years, most of the ore and virtually all of 
the old tailings were treated at concentrating mills at or near the mines 
and the product shipped to smelters, refineries, or oxide plants. Of. 
the 8,894,418 tons of ore (6,544,541 tons) and tailings (2,349,877 tons)
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mined in 1948, exclusive of pyrite ore from Pennsylvania, only 9,910 

tons were shipped for direct smelting. All ore mined in Pennsylvania 

was concentrated. Comparable figures for 1947 were 9,704,077 tons of : 

ore and tailings mined, of which 16,420 tons were shipped for direct 

smelting. In 1948 about 36 tons of gold ore was treated by amalgama- 

tion. 
The methods of treatment used in the mills and other operating 

details, including the tonnage and grade of concentrates produced at 

some mills, are given in the Review by States that follows. 

Active smelters and refineries in States east of the Mississippi River 

that treated primary materials include copper plants at Hubbell and 

Hancock, Mich., Carteret, N. J., Laurel Hill, N. Y., Copperhill, Tenn., 

| Baltimore, Md., and Barber, N. J.; lead plants at Barber, N. J., East 

Chicago, TInd., and Federal Hill, Ill.; zinc plants at Hillsboro, Fairmont 

City, La Salle, East St. Louis, and Depue, Ill., Donora, Palmerton, and 

Josephtown, Pa., Columbus, Ohio, and Meadowbrook, W. Va. 

REVIEW BY STATES 

GEORGIA 

The Calhoun Mines, Inc., operating the Calhoun mine in Lumpkin 

County, and the Cooperative Mining & Developing Co., operating its 

property in Cherokee County, were the only producers of gold and 

silver in Georgia during 1948. No production of copper, lead, or zinc 

was reported. 7 

State output, all sold to the Philadelphia Mint, was 19 fine ounces 

of gold and 3 fine ounces of silver. | | | 

A report on diamond drilling at the Tallapoosa copper mine, Haral- 

son County, Ga., was published." 

ILLINOIS 

Zinc and lead are produced in Jo Daviess County, northern Illinois; 

and silver, lead, and zinc are produced as a byproduct or coproduct 

with fluorspar in southern Illinois, principally in Hardin County. 

During 1948 recoverable output of all three metals in Illinois in- 

creased—silver 126 percent, lead 59 percent, and zine 29 percent— 

both districts contributing to the increase. 
Northern Illinois—During 1948 production was reported from 

seven mines and from ore previously stock-piled by the Office of 

Metals Reserve (OMR). Total output in terms of recoverable metal 

was 946 short tons of lead and 6,197 tons of zinc. This compares 

with 650 tons of lead and 4,853 tons of zinc in 1947. 

OMR stock-piled ore from northern Illinois and Wisconsin mines 

is credited as production only after it has been milled. The Vinegar 

Hill Zine Co. reported milling the remainder of this stock pile during 

1948, and 6,975 tons of ore yielding 30 tons of lead and 463 tons of 

zinc have been credited to mines in Illinois. This is somewhat less 

than the calculated balance shown in the 1947 chapter; the loss can 

‘be attributed chiefly to the difference between initial and final assay 

and to physical and oxidation losses resulting from storage and 

handling. 

1 Ballard, T.J., and McIntosh, F. K., Diamond Drilling at the Tallapoosa Copper Mine, Haralson 

County, Ga.: Bureau of Mines Rept. of Investigations 4316, 1948, 8 pp.
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Mine production of gold, silver, copper, lead, and zinc in States east of the 
Mississippi River in 1948, by States, in terms of recovered metals 

Gold (all lode) Silver (all lode) 
Mines | Ore and > nf | State ine (lode) craings | oF ri 

, ing Uode Snort tons ine ine ounces Value ounces Value 

Georgia...............------------- 2. 2 36. 19 $665 | 8 $3 Mllinois._.....2.-2222 222 23 1 388, 517 |.-...----_|_-._____- 4, 047 3, 663 Kentucky.........-.-.---.-..--------2-- 14 1 45, 674 |_..-------}---.---_.|_---------}.- Michigan._........22.22-22202--2--- 2. 11 | 4,490, 236 |_-----.-_-]..-2 22 o |u| , New-Jersey........---.--..-.-----.----- 2 488, 701 |---.--.---|.-2-----2-|------ |e New York......-.....-..-.-.---------.- 3 464, 049 |--.----_..|.--.......] 18, 788 17,004 Pennsylvania...-..........-.---------.- 1 Q) 2,200 | 77,000) 13,731 12, 427 Tennessee... ....-.-..-.-- 2-2-2 ee 11 | 2,165,166 156 5,460 | 39, 692 35, 923 Vermont...........-.------ 22 -- ee 1 144, 914 104 3,640 | 24,910 22, 545 Virginia. _.....2-222--2 eee 1 519, 899 j_-----..-|.------e |e Wisconsin... _..-..--.._--- eee 41]. 187,226 |_.-..--22}-2 2 || 

_ . Total: 1948_.22-2--2- el 110 | 2.8, 894, 418 2,479 | 86,765 | 101,171 91,565 — 1947___ 2.2 ee 120 | 2 9, 704, 077 1,997 | 69,895 | 137,780 | 124,691 

Copper Lead — Zine . 
State 

| Total value 

Pounds Value Pounds Value Pounds Value | 

Georgia. ....-.--|-------2--2}ee |e w-n----- |---| $668 Milinois...-..--..-|------------|----.-.---.-] 7,390, 000 | $1, 322, 810 25, 960, 000 | $3, 452,680 | 4,779, 153 Kentucky-.......|..-.--.-...-]-._-. oo. 432, 000 77,328 | 1,278,000 169,974.| 247,302 Michigan --__..-.| 55, 554,000 /$12, 055, 218 |.-...-00.2----- 12, 055, 218 New. Jersey..----}---.----.-..|-.---....-._|_......_._._. --------.~--|152, 664, 000 |320, 709, 849 | 3 20, 709, 849 New York.__-...|-----..----2]----...---_-| 2, 462, 000 440, 698 | 69,132,000 | 9,194,556 | 9, 652, 258 Pennsylvania-..- (4) ) wenn nnn eee ee |---| |e 4 89, 427 Tennessee.___._../428, 496, 000 | 46,183,632 |_.......____ ------------| 59, 048,000 | 7, 853, 384 | 4 14,078, 399 Vermont....---.-| (4) © 7 (4) o-2----e ee -- [ole 4 26, 185 Virginia....-...--|----.---..--|-.---..-----] 9, 406, 000 | 1, 683, 674 31, 764,000 | 4,224,612 | 5, 908, 286 Wisconsin..._....}------..----]-2.-.--....-| 1, 722, 000 308, 288 | 15, 728,000 | 2,091,824} 2 400, 062 
Total: 1948_| 84, 050,000 | 18, 238, 850 | 21, 412, 000 | 3, 832, 748 |355, 574, 000 | 47,696,879 | 69, 946, 807 1947-| 73, 750, 000 | 15, 487, 500 | 18,052,000 | 2, 599, 488 |363, 584000 | 42; 810, 934 | 61, 092, 508 

- 1 Excludes lead-bearing material mined with fluorspar and from which some lead was recovered as a by- product of the mining and milling of the fluorspar. . 
1 Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania from which gold, silver, and copper are recovered; Bureau of Mines not at liberty to publish figures for ore and copper separately. i Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manu- facturing charges are added. 
4 Data for copper in Pennsylvania and Vermont included with Tennessee; Bureau of Mines not at liberty to publish separate figures. 

Tri-State Zinc, Inc., accounted for most of the current production 
of Illinois during 1948. It operated the Bautsch, Heer, and Black 
Jack mines. The Bautsch and Heer were operated throughout the 
year, whereas the Black Jack, last worked in 1927 , was dewatered 
during the year and produced only in November and December. 

. The Bautsch mine was operated through two shafts, one 282 feet 
and the other 291 feet deep. Development at this property during 
the year included 3,932 feet of churn drilling. The Heer mine was 
operated through one shaft 278 feet deep; development included 1,315 
feet of churn drilling. The Black Jack mine was operated through 
one shaft 158 feet deep; development included 565 feet of diamond 
drilling and 3,190 feet of churn drilling. Ore from all three mines was 
treated in the company’s Gray mill. Small shipments to the Vinegar 
Hill Zine Co. custom mill were reported from four other properties.
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Reports on the Blewett zinc-lead deposit ? and the Skene zinc mine’ 
were published. | 

Southern Ilinois.—Production from Southern Illinois, in terms of 

recoverable metal, in 1948 was 4,047 fine ounces of silver, 2,749 
short tons of lead, and 6,783 tons of zinc compared with 1,790 ounces 

of silver, 1,675 tons of lead, and 5,220 tons of zinc in 1947. 
The Ozark-Mahoning Co., with fluorspar-zinc-lead mines near Cave in 

Rock, was the largest producer of silver, lead, and zinc in the district. 

Producing shafts (1948 depths in parentheses) were the Deardorff No. 
2 (310), Mahoning mine shaft No. 2 (161), Mahoning mine shaft No. 3 
(146), East Green (230), and West Green (363). During the year the 

company began sinking the North Green shaft and did 12,623 feet of 

churn drilling. The company mill at Rosiclare operated continuously 

throughout the year, treating company and custom ores from Illinois > 

and Kentucky. Ore treated totaled 137,660 tons. Mill products 

were fluorspar, zinc and lead concentrates. Zinc concentrates were 

shipped to Fort Smith, Ark., and lead concentrates to Federal, Il. 
The Minerva Oil Co. operated its fluorspar-zinc mine and 200-ton 

mill throughout 1948 except for the period of a labor strike, June 10-27. 

Development of the property included 320 feet of drifts, 46 feet of 

raise, 1,478 feet of diamond drilling, and 21,757 feet of churn drilling. 

Improved loading and drilling equipment were added to the mine. 

No major changes were made in milling operations. Zinc concentrates 

were shipped to Fort Smith, Ark. Among other producers in Southern 

Illinois were the Alcoa Mining Co., Crystal Fluorspar Co., and the 

Rosiclare Lead & Fluorspar Mining Co. Most of the ore produced 
by these companies from which zinc and lead were recovered was 

treated in the Ozark Mahoning Co. mill. The Bureau of Mines 

published a report giving the results of ore-dressing tests on oxidized 
ore from the Alco Lead Co., Golconda, Il* - 

KENTUCKY | 

Lead and zinc are produced chiefly as a byproduct or coproduct with 

- fluorspar in Kentucky. The fluorspar-lead-zinc operations are 

situated principally in Crittenden and Livingston Counties. One 

zinc-lead mine was operated in Owen County. Production (in terms 

of recoverable metal) reported from 14 mines was 216 short tons of lead 

and 639 tons of zinc, an increase of 1 percent for lead and 26 percent 

for zinc over the 1947 totals. The Ozark-Mahoning Mining Co. | 

operated the Babb and Commodore mines in Crittenden and Living- 

ston Counties. Development at these properties during 1948 included 
250 feet of shaft, 150 feet of drifts, and 4,234 feet of diamond drilling. 

The Alco Lead Co. operated the Mineral Ridge and Babb mines. 

The United States Coal & Coke Co., fluorspar division, operated the 

Tabb No. 1 and treated the ore produced in its fluorspar mill at 
Mexico, Ky. The K. T. Dome Mining Syndicate operated its zinc- 

lead mine and mill in Owen County. Other fluorspar producers 

shipped material containing zinc, lead, and fluorspar to the Ozark- 
Mahoning mill at Rosiclare, Ill. 
~~? Holt, Stephen P., Investigation of the Blewett Zinc-lead Deposit, Jo Daviess County, Ill.: Bureau of 

Mines Rept. of Investigations 4350, 1948, 36 pp. . 

3 Terry, O. W., and Lincoln, Francis C., Investigation of the Skene Zinc Mine, Jo Daviess County, UL: 

Bureau of Mines Rept. of Investigations 4320, 1948, 5 pp. 
4 Fine, M. M., Ore-Dressing Investigation of Oxidized Lead Ores from Missouri and Mlinois: Bureau of 

Mines Rept. of Investigations 4301, 1948, 10 pp.
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| . MICHIGAN 

The output of recoverable copper from mines in Michigan was 15 
percent larger in 1948 than in 1947. No silver recovery was reported 
in 1948. Of the total material treated during the year, 2,165,112 
short tons was ore and 2,325,124 tons was old tailings. Copper re- 
coverable from ore averaged about 18.7 pounds per ton and from 
tailings about 6.5 pounds per ton. Producing companies included the 
Calumet & Hecla Consolidated Copper Co., Copper Range Co., Isle 
Royal Copper Co., and the Quincy Mining Co. 
Calumet & Hecla Consolidated Copper Co. operated the Ahmeek, 

Douglass, Iroquois, Kearsarge, Peninsula, Allouez, Centennial, and 
Seneca No. 2 mines throughout 1948. Ore from these properties was 

. treated in the company Ahmeek 6,000-ton concentration mill. Old 
tailings were treated throughout the year at the Tamarack reclama- 

| tion plant, and from May through December at the Lake Linden 
reclamation plant. All concentrates were shipped to the company | 
smelter. : | 

The Isle Royal Copper Co. operated its mine and 2,000-ton stamp 
mill from January until the early part of December, when all opera- 
tions ceased. During the year the company mined and _ treated 
264,949 tons of copper ore, which yielded 3,349 tons of copper concen- 
trates containing 2,604 tons of copper from which 2,578 tons of fine 

7 copper were recovered. The copper was refined for the Isle Royal 
_ Copper Co. by Calumet & Hecla Consolidated Copper Co. 

The Copper Range Co. operated the Champion mine throughout 
the year. The White Pine mine was operated from January to 
August 1, when operations were suspended. All ore was concen- 
trated at the company Freda 2,000-ton flotation mill. Extracts from 
the company annual report follow: | | | : 

This year marks the fiftieth anniversary of the company and of its subsidiary 
the Copper Range Railroad Company. Space prevents even a brief outline of 
the history and growth of the Copper Range Company since its beginning, and 
it will not be covered in this report. There are, however, several significant 
accomplishments that are appropriate to mention at this time. 

The Copper Range Company was organized on January 20, 1899, and through- 
out the fifty years of its existence has continued to follow the concepts of its 
founders—the production of copper and development of the natural resources of 
the Upper Peninsula of Michigan, together with the construction and operation 
of a railroad and other services necessary for these objectives and for the public 
welfare. 

Since incorporation, several important properties have been acquired, and exten- 
Sive mineral timber lands have been added to our ownership either by purchase or 
merger. Among these acquisitions was the C. G. Hussey & Company, fabricators 

_ of copper. This division of the company was founded in 1848 and celebrated its 
centennial anniversary last year with appropriate ceremonies. | 

A total of 1,233,570,000 pounds of copper have been produced from our mines 
in Northern Michigan, for which the company received an over-all average price 
of 15.7 cents per pound, and the company has paid a total of $34,590,000.00 in 
dividends to its stockholders. 

The acquisition and exploration of the White Pine ore body is an outstanding 
development which will play an important part in the future of the company and 
Northern Michigan. The total estimated positive plus probable ore reserves of 
the White Pine mine stand to date at 199,610,000 tons of ore carrying 22.3 pounds 
of copper per ton. This includes 106,770,000 tons of parting shale ore averaging 
25.3 pounds per ton. Plans for the development of this ore body are progressing 
satisfactorily. * * * 

The net income of the company for the year 1948 was $1,016,559.22 after depre-
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ciation and provision for all taxes. This compares with a net income of 

$991,052.43 for the preceding year. Dividends were paid during the year in the 

amount of $423,696 equivalent to 75 cents per share. * * * 

The program of exploration, development and mining initiated last year has 

been continued in the East Vein of the Champion mine. The work in the early 

part of the year consisted largely of stoping on the 12th level south of No. 4 shaft. _ 

During the latter part of the year stoping was started on the 9th level in the 

No, 1 shaft area. Development work was carried on throughout the year at a 

rate sufficient to balance the tonnage of ore broken. A total of 119,912 tons of 

ore were mined during the year and produced 1,885,603 pounds of copper. 

Approximately 106,000 tons of ore were held in broken ore reserves at the close 

of the year. Although the grade of ore from the East Vein has proved dis- 

appointing, this work has carried its full share of the costs, and prospects for 

improvement justify the work being continued. This success was due in great 

, measure to the excellent over-all operating efficiencies obtained by the manage- 

ment under the disadvantage. of a power shortage during the last half of the year 

as well as of higher labor, material, and supply costs. | | 

There was no drilling or development work at the White Pine property during 

the year, as no immediate advantage was to be gained by adding to the proven 

orereserves. We have sufficient information and data to indicate the important 

structural features of the ore body as well as to confirm the continuity and grade 

or ore. 

Tailings were treated by the Quincy Mining Co. at its reclamation 

plant at Mason, Mich., throughout 1948. Concentrates were shipped 

to the Calumet & Hecla Consolidated Copper Co. smelter during the _ 

early part of the year, then to the Quincy Mining Co. smelter at | 

Hancock, Mich. First production of refined copper from the rehabili- 

tated Quincy smelter was reported in October. 

NEW JERSEY 

The output of recoverable zinc as metal or oxide from mines in 

New Jersey was virtually the same in 1948 as in 1947. However, the 

value in’1948 was 19 percent greater. New Jersey contributed 43 

percent of the recoverable zinc produced in States east of the Missis- 

sippi in 1948. . 

Mines operated were the Mine Hill at Franklin and the Sterling 

Hill at Ogdensburg, both in Sussex County. The ore minerals are 

chiefly franklinite, willemite, and some zincite. In beneficiating the 

ore the franklinite is removed from the crushed ore by magnetic sep- 

arators, and the willemite and zincite are concentrated on jigs and 

tables. Franklinite concentrates are used in the manufacture of 

zinc oxide and spiegeleisen, and the willemite-zincite concentrate is 

smelted to produce high-grade zinc. Concentrates are refined in 

smelting and manufacturing plants at Palmerton, Pa. ) 

The value of the New Jersey output of zinc given in the tables of 

this chapter is the combined value of the zinc recoverable in both 

metal and oxide after freight, haulage, smelting, and manufacturing 

charges have been added. | | 

NEW YORK 

New York mines produced and treated 464,049 tons of ore, an in- 

crease of 6 percent over 1947. However, the output of recoverable 

zinc increased only 1 percent, and silver and lead output decreased 

16 and 18 percent, respectively. State production in 1948 in terms of 

recoverable metal was 18,788 fine ounces of silver, 1,231 short tons 

of lead, and 34,566 tons of zinc.
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The producing mines were the Balmat and the Edwards, operated 
by the St. Joseph Lead Co., and the Hyatt, operated by the Universal 
Exploration Co.—all in St. Lawrence County. Both companies oper- 
ated throughout 1948. The Balmat mine is worked through a single 
inclined shaft, and the ore is concentrated in a 1,200-ton flotation mill. 
Lead, zinc, and iron concentrates are made. Zinc concentrates were 
sent to the American Steel & Wire Co., Donora, Pa., and to the St. 
Joseph Lead Co., Josephtown, Pa. Lead concentrates were shipped 
to the St. Joseph Lead Co., Herculaneum, Mo. Development in the 
mine during 1948 included 1,753 feet of drift and 51,166 feet of dia- 
mond drilling. The Edwards mine is worked through one vertical 
shaft 1,560 feet deep and one underground shaft 1,538 feet on a 42° | 
slope. Development in the mine in 1948 included 312 feet of shaft, 
583 feet of drifts, and 8,132 feet of diamond drilling. A zinc flotation 
concentrate was made in the 600-ton mill and was shipped to the 
Josephtown smelter. | 

The Hyatt mine is worked through an inclined shaft 450 feet deep 
and has approximately 8,500 feet of drifts. During 1948 development 
included 250 feet of drift. The ore is treated in a flotation mill, which 
has a daily capacity of 200 tons. The lead concentrate is shipped to 
Herculaneum, Mo., and the zinc concentrate to Donora, Pa., or 
Josephtown, Pa. 

| PENNSYLVANIA 

The output of gold, silver, and copper in Pennsylvania increased 
45, 39, and 48 percent, respectively, in 1948 over 1947. Production 
was from the Comwall mine of the Bethlehem Steel Co. in Lebanon _ 
County. The ore (magnetite-pyrite-chalcopyrite) is treated in the 
company combined magnetic concentration and flotation plant at 
Hebanon, which operated on a 24-hour schedule 6 days per week during 
the year. : | 

Pennsylvania zinc mines have been idle for many years. How- 
ever, the New Jersey Zinc Co. of Pennsylvania was rehabilitating 
and developing its property in the Friedensville district and contem. 
plates production in 1949. A report on the Bamford zinc mine was 
published by the Bureau of Mines.° 

Zinc smelters at Donora, Josephtown, and Palmerton, Pa., treat 
most of the zinc concentrates produced in New York, Pennsylvania, 
and Tennessee as well as large tonnages from other States and from 
foreign countries. 

TENNESSEE 

During 1948 Tennessee mines produced gold, silver, copper, and zinc, 
but no lead. The gold and silver outputs, byproducts of copper ores, 
were only about half those of 1947; copper production decreased 2 
percent and zinc 5 percent. Production was reported from 11 mines 
operated by 3 companies. 

The American Zinc Co. of Tennessee operated the Grasselli, Jarna- 
gin, and Mossy Creek mines in Jefferson County and the Mascot No. 
2 in Knox County during the entire year. Development in the Gras- 

’ Mosier, McHenry, Bamford Zinc Mine, Lancaster County, Pa.: Bureau of Mines Rept. of Investigations 
4247, 1948, 3 pp.
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selli mine included 1,830 feet of drifts, 527 feet of incline shaft, 35,149 

feet of diamond drilling, and 12,573 feet of churn drilling; in the _ 

Jarnagin mine, 549 feet of drift, 5,635 feet of diamond drilling, and 

3,264 feet of churn drilling; in the Mascot No. 2 mine, 2,177 feet of 

drift, 235 feet of incline shaft, 20,407 feet of diamond drilling, and 

425 feet of churn drilling; and in the Mossy Creek mine, 503 feet of 

drifts. All ore was concentrated at the Mascot mill. Concentrates 

were shipped to several smelters and oxide plants. 
All producing mines of the Tennessee Copper Co. in Polk County 

were operated at capacity throughout 1948. They were the Burra 

Burra, Boyd, Calloway, Eureka, and Mary. Development during the 

year included 819 feet of shaft, 13,087 feet of drift, 3,374 feet of raises, 

and 6,573 feet of diamond drilling. The ore produced—a sulfide con-  ~ 

taining iron, copper, zinc, and small quantities of gold and silver— 

was concentrated in the London and Isabella mills. Copper, iron, 

and zinc concentrates are made. Zinc concentrates were sent to the : 

New Jersey Zinc Co., Palmerton, Pa., and to the American Zinc Co., | 

East St. Louis, Ill. Copper concentrates are reduced to blister copper | 

in the company smelter at Copperhill, Tenn. Part of the copper 

- plister is shipped to.the electrolytic plant of the Phelps Dodge Copper 

Corp., Laurel Hill, N. Y., and the remainder is used to manufacture 

copper sulfate. ‘The Bureau of Mines published a report giving data on 

blast-hole drilling with diamond drills at the Tennessee Copper Co. 

mines. : . 
The Davis-Bible group of claims and 800-ton flotation mill near 

Jefferson City in Jefferson County were operated throughout 1948 

by Universal Exploration Co. A total of 208,499 tons of ore was 

mined in 1948, from which 10,380 tons of zinc concentrates were made. 

Development in the mine includéd 188 feet of shaft, 1,553 feet of 

drift, 6,312 feet of diamond drilling, and 2,336 feet of churn drilling. 

| Concentrates were shipped to the American Steel & Wire Co., Donora, 

Pa., and to the St. Joseph Lead Co., Josephtown, Pa. 
The Bureau of Mines published reports on the Howard Lynch ’ and 

the D. W. Harris (O’Dell)® zinc prospects, both in Claiborne County, 

Tenn. 

VERMONT 

The Vermont Copper Co. produced gold, silver, and copper from 

the Elizabeth mine in Orange County throughout 1948. The ore, 

carrying chalcopyrite and pyrrhotite with a small quanity of gold 

and silver, is concentrated in the company 500-ton flotation mill. 

During the year 144,914 tons of ore were treated, and 9,679 tons of 

copper concentrates were made. The concentrates made are shipped 

chiefly to the Phelps Dodge Corp. smelter and refinery at Laurel Hill, 

N. Y. The output of recoverable copper during 1948 was about 2 
percent less than in 1947. | 

6 Beck, William A., Blast-Hole Drilling with Diamond Drills at the Tennessee Copper Co. Mines, Duck- 

town, Tenn.: Bureau of Mines Inf. Circ. 7452, 1948, 17 pp. 
7 Hickman, Robert C., Howard Lynch Zine Prospect, Claiborne County, Tenn.: Bureau of Mines 

Rept. of Investigations 4204, 1948, 3 pp. 
8 Hickman, Robert C., D. W. Harris (O’Dell) Zine Prospect, Claiborne County, Tenn.: Bureau of 

Mines Rept. of Investigations 4206, 1948, 3 pp. 

883326—50——-94
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| VIRGINIA | | 

Mines in Virginia recorded an increase of 24 percent in output of 
recoverable lead and a decrease of 5 percent in output of zinc in 1948 
compared with 1947. No copper production was recorded in 1948. 

The Austinville zinc-lead mine operated continuously during 1948; 
the ore is treated in a 2,000-ton flotation mill at the mine. 

The Bureau of Mines published reports on the Sutherland copper 
prospect ° and the Toncrae-Howard copper deposits,” both in Floyd 
County, Va. oo OO 

a WISCONSIN oe 
| During 1948 Wisconsin mines produced and treated 97,595 tons of | 

ore and tailings containing, in terms of recoverable metal, 577 short 
| tons of lead and 3,224 tons of zinc. In addition, 89,631 tons of ore 

from the stock pile of the Office of Metals Reserve (OMR), mined 
prior to 1947, was treated and credited to 1948 production from 

, Wisconsin mines. This ore contained in terms of recoverable metal, 
284 tons of lead and 4,640 tons of zinc. This output compares with 
454,659 tons of ore produced and treated in 1947, which yielded 1,054 
tons of lead and 9,883 tons of zinc, and 43,351 tons of OMR stock- __ 
piled ore treated in 1947, which yielded 112 tons of lead .and 2,341 
tons of zinc. There were 41 producing mines compared with 52 in 
1947, | | 

The OMR reported that all lead-zinc and zinc ores purchased from 
mines in Northern Illinois and Wisconsin on hand at the beginning 
of 1948 were sold to the Vinegar Hill Zinc Co. during the year. This 
ore, totaling 96,606 tons containing 533,548 pounds of lead and 
12,289,026 pounds of zinc, was treated by the Vinegar Hill Zinc Co. 

| during the year, and the quantity of metal recovered was prorated 
according to records of purchases, to Illinois or Wisconsin mines and 
was credited as part of the 1948 output for each State. The difference 
between the calculated balance shown in the 1947 chapter and the 
actual balance can be attributed chiefly to the difference between the 

| initial and final assay and to physical and oxidation losses from storage. 
Most of the ore produced in Wisconsin in 1948 and some ore from 

_ Northern Illinois was beneficiated at the Vinegar Hill Zinc Co. custom - 
mill at Cuba City. The mill operated throughout the year. and 
treated current and stock-piled ore totaling 114,125 tons, and 3,353 
tons of tailmgs. Galena concentrates made averaged 72.01 percent 
lead, and sphalerite concentrates averaged 62 percent zinc. Principal 
shippers to the mill were Kittoe Mining Co., Cuba Mining Co., 
Meekers Grove Mining Co., Little Mullen Mining Co., William A. 
Reed, and Frank Mullikin—allin Wisconsin. The Dodgeville Mining 
Co., the largest producer in the State, and the mentioned shippers 
accounted for 89 percent of the value of the current output from lead 
and zinc mines in Wisconsin during 1948. 

The Dodgeville Mining Co. operated its mine and 50-ton flotation 
mill throughout 1948 and mined and concentrated 49,023 tons of ore 

*Grosh, Wesley A., Investigation of the Sutherland Copper Prospect, Floyd County, Va.: Rept. of 
Investigations 4357, 1948, 2 pp. 

'0 Grosh, Wesley A., Investigation of the Toncrae-Howard Copper Deposits, Floyd County, Va.: Rept 
of Investigations 4362, 1948, 4 pp.
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producing 375 tons of galena concentrates, which averaged 69.213 
percent lead, and 1,932 tons of sphalerite concentrates which aver- 
aged 61.814 percent zinc. Development during the year included 
sinking the Dodgeville No. 2 shaft 122 feet, 281 feet of drifts, and 
17,000 feet of churn drilmg. =~ 
Development and exploration by the Calumet Corp. (subsidiary of 

Calumet & Hecla Consolidated Mining Co.) continued on its prop- 
erties near Shullsburg. Reports of investigations of several mines 
and mining areas made prior to 1948 were published by the Bureau 
of Mines during the year." 

OTHER STATES 

No production of gold, silver, copper, lead, or zinc was reported 
from mines in other States in the region during 1948. Reports of 
investigations of mines in Alabama, Maine, New Hampshire, and 
North Carolina made by the Bureau of Mines prior to 1948 were 
published.” | | 

11 Cummings, Alvin M., Trego Lead-zine Mine, Grant County, Wis.: Bureau of Mines Rept. of Investi- 
gations 4211, 1948, 8 pp. 

Lincoln, Francis C., Investigation of Coker and Buckford Zine Deposits, Iowa County, Wis.: Bureau 
of Mines Rept. of Investigations 4226, 1948, 20 pp. . 

Terry, Owen W., Churn Drilling at the Mcllhon Zine Deposit, Iowa County, Wis.: Bureau of Mines 
Rept. of Investigations 4307, 1948, 8 pp. . . 

Berliner, Howard M., Investigation of the Crescent Lead and Zinc Mine, Iowa County, Wis.: Bureau 
of Mines Rept. of Investigations 4317, 1948, 6 pp. 

Kelly, James V., Investigation at the Fairplay Zinc and Lead Area, Grant County, Wis.: Bureau of 
Mines Rept. of Investigations 4327, 1948, 5 pp. . 

Berliner, Howard M.., Investigation of the Argall (Baggaley) Zinc-lead Mine, Iowa County, Wis.: Bureau 
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GENERAL SUMMARY 

| ILVER and lead outputs in Idaho in 1948 were the highest since 
S 1943, and for the first time since 1943 the lead output exceeded 

7 the zinc output, despite the fact that the latter was the highest 
since 1944. The silver output increased from 10,345,779 fine ounces 
in 1947 to 11,448,875 in 1948 (an 11-percent gain); lead from 
157,888,000 pounds to 177,088,000 (a 12-percent gain); and zinc from 
166,138,000 pounds to 172,534,000 (a 4-percent gain). However, the 
gold output dropped from 64,982 fine ounces to 58,454 (a 10-percent 
loss) and copper from 3,280,000 pounds to 3,248,000 (a 1-percent loss). 
The total value of the five metals rose from $55,164,670 in 1947 to 
$67,758,290 in 1948—the greatest value in any year in the State’s 
history and a 23-percent gain over 1947. The total value of the gold 

. was $2,045,890—3 percent of the State total value; silver, $10,- 
361,810—15 percent; copper $704,816—1 percent; lead, $31,698,752— 
47 percent; and zinc, $22,947,022—34 percent. In 1948 the State re- 
mained the largest producer of silver and zinc in the United States 
and the second-largest producer of lead (exceeded only by Missouri). 
More than 92 percent of the State silver production, 85 percent of the 
copper, 93 percent of the lead, and 97 percent of the zinc came from 
the Coeur d’Alene region of Shoshone County; the rest of the silver, 
copper, lead, and zinc came largely from the Warm Springs district 
in Blaine County and the Bayhorse and Alder Creek districts in Custer 
County. 

More than 46 percent of the State gold production in 1948 came 
from a lode mine in the Yellow Pine district, Valley County; the 
remainder came largely from dredging operations in the Boise Basin 
district, Boise County; Elk City district, Idaho County; and Yankee 
Fork district, Custer County. | 
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All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. | 

The value of the metal production herein reported has been 
calculated at the following prices. 

. Prices of gold, silver, copper, lead, and zinc, 1944-48 

nnn ce 

Gold! | Silver 2 | Copper?| Lead # Zine 3 
- Year (per fine | (per fine (per (per (per 

A | ounce) | ounce) | pound) | pound) {| pound) 
re Ee 

| ERS | |S ie | SSS fn aES 

1944. ._._.....---_-----.---------------- +--+ +--+ $35.00 | $0.711+]  $0.135 $0.080 | $0.114 

1945..._-_--.-.---_.----------- +--+ eee eee 35. 00 . 711+ . 135 . 086 115 

1946__.._-_--.__-_------ +--+ eee ee eee 35. 00 . 808 . 162 . 109 .122 

1947. __..__--_.--.--. --------- 2 eee ee eee 35. 00 . 905 . 210 . 144 121 

1948___..-.-_.---------~-- eee eee ee 35. 00 . 905-- 217 .179 . 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+- ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 
31, 1947: $0.905; 1948: $0.9050505. | 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 

Mine production of gold, silver, copper, lead, and zinc in Idaho, 1944-48, and 

total, 1863-1948, in terms of recovered metals 

er Se SSS 
’ 

Mines producing : Gold (lode and placer) Silver (lode and placer) | 
__ | «6Ore (Short | 

Year tons) 
Lode Placer Fine ounces Value Fine ounces Value 

1944. ...-.-- 112 20 3, 271, 038 25, 008 $875, 280 9, 931, 614 $7, 062, 481 

1945_----.-- 116 27 3, 139, 286 17, 780 622, 300 8, 142, 667 5, 790, 341 

1946__------ 139 71 2, 882, 187 42, 975 1, 504, 125 6, 491, 104 5, 244, 812 

1947....---- 183 - 99 3, 717, 697 64, 982 2, 274,370 | 10,345, 779 9, 362, 930 

1948.-....-- 194 78 3, 981, 846 58, 454 2, 045,890 | 11, 448, 875 10, 361, 810 

1863-1948... .|.-.---------- ~weenen----e () 7, 964, 185 | 181,885,878 | 542, 280,066 | 378, 756, 733 

eee leESEEeaeEeEeEea=s=SamamaSamuaauauoaooe 

' Cepper Lead. Zinc 

Year ne ns en as es es Total value 

Pounds |° Value Pounds Value Pounds Value 

1944.......-] 3,376, 000 $455, 760 | 167,060,000 | $13, 364, 800 | 182,744, 000 | $20, 832, 816 $42, 591, 137 

1945....-.--| 3,096,000 417,960 | 136,894,000 | 11, 772,884 | 166,926,000 | 19, 196, 490 37, 799, 975 

1946_..-.--- 2,.076, 000 336, 312 | 119,974,000 | 13,077,166 | 143,014,000 | 17, 447, 708 37, 610, 123 

1947___...-- 3, 280, 000 688, 800 | 157,888,000 | 22, 735,872 | 166, 138,000 | 20, 102, 698 55, 164, 670 

1948_...----| 3, 248, 000 704,816 | 177,088,000 | 31,698, 752 | 172,534,000 | 22, 947, 022 67, 758, 290 

1863-1948 - - - 2111, 051 | 34,350,695 | 26,107,872 | 710,312,892 | 21, 463, 008 | 254, 278, 346 |1, 559, 584, 543 

a 

1 Figure not available, 
Short tons,
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Gold produced at placer mines in Idaho, 1944-48, by classes of mines and by 
methods of recovery : | 

| Material Gold recovered 
: ateria. 

Class and method produc: treated - ing (cubie Average 
yards) |Fineounces| Value per cubic 

yard 

Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 

1944. __....-.-------------------- | -ee-e eeefe eee] 
1945. _.--------- eee 1 250, 000 1, 593 $55, 755 $0. 223 
1946. ..------ 2 --eeee 7 | 3,766, 746 17, 448 610, 680 . 162 
1947. ------- eee 8 | 3,381, 351 14,112 493, 920 . 146 
1948... 5 3, 139, 168 14, 969 523, 915 . 167 

_ Dragline dredges: 
1944-45. . ...-----.-.------------------- |e |---| Jee 
1946... .------------- ee 6 | 364, 260 2, 272 79, 520 . 218 
1947. .------------2 eee 4 577, 000 2, 939 102, 865 .178 
1948... 2 400, 000 1, 071 37, 485 . 094 

Suction dredges: 
1944-46_...---------------------------- |---| ff 
1947___....-----------------e eee 5 19, 590 103 3, 605 _ 184 
(1948. ..------- eee 8 1, 200 20 700 . 583 

Nonfloating washing plants: ! — 
1944-46. .__--.-----~---------- +e |e fee eee fee] 
1947. ..--------- +e ee 8 444, 490 2, 232 78, 120 .176 
1948_....-------- eee eee 5 457, 570 4, 204 147, 140 | . 822 

| Gravel hydraulically handled: 
Hydraulic: 

1944_ 2 eee 3 3, 600 41 1, 4385 . 399 
1945_..------- +e eee 6 14, 600 109 3, 815 . 261 
1946_. ...--------- ee 10 37, 100 248 8, 680 . 234 
1947_. 22-2 eee 9 32, 560 152 5, 320 . 163 
1948_...--------- eee 4 32, 600 189 6, 615 .203 

Small-scale hand methods: Wet: . 
1944__ ole 16 10, 167 77 2, 695 . 265 
1945. . 22-22 eee 17 5,000 59 2, 065 - 413 

; 1946__.-...-2-2- eee 43 7, 350 133 4, 655 . 633 
1947. ._-2- 2+ 58 10, 607 218 7, 630 . 719 
1948... 2-2 eo eeeeeee 54 11, 087 307 10, 745 . 969 

Underground placers: 
Drift: 

1944.22 4 2, 100 18 630 . 300 
1945... ---- ee 3 933 8 280 . 300 
1946. ._------------ eee 5 2, 567 22 770 . 300 
1947_..2---- +22 ee 7 2, 333 20 700 . 300 
1948... .-.------ ee 5 620 16 560 . 903 

Grand total placers: 
1944. 2. 2 20 15, 867 136 4, 760 . 300 
1945... --- eee 27 270, 533 1, 769 61, 915 . 229 
1946. ..---.-----.-- eee 71 4,178, 023 20, 123 704, 305 - 169 
1947_. 2-2-2 99 | 4, 467, 931 19, 776 692, 160 155 
1948. 2+ e 78 | 4,042, 245 20, 776 727, 160 | | - 180 
a 

1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 
with movable washing plant is termed a “dry-land dredge.” 

2 A mine using more than one method of recovery is counted but once in arriving at total for all methods.
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FIGURE 1.—Value of mine production of gold, silver, lead, and zine and total value of gold, silver, copper, 
lead, and zinc in Idaho, 1870-1948. The value of copper has been less than $2,000,000 annually, except in 
a few years. - 

Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by months, 

in terms of recovered metals | 
a 

M th : Gold (ane Silver (fine Copper Lead Zinc (short 
on ounces) ounces) (Shor oe tons) 

January..------------------------en eee | 5, 809 1, 055, 110 144 8, 020 7, 140 
February.....--..---------.-.----------- 4, 595 ~ 890, 095 133 7, 325 6, 420 
March.......--.------------------------- . 4,614 1, 070, 600 160 7, 875 7, 841 
April._...----22-- 22+ ee 4, 248 1, 110, 110 149 7, 345 7, 302 
May_...--.--.-------------------------- 4, 247 974, 305 128 6,970 | - 7, 162 
June......-.------------ en ------e-e- 4, 823 889, 500 123 6,825 | - 7, 273 
July__..-.--.-.2-------------------------! 4,677 885, 990 128 6, 755 7, 252 

August...-..-2.-.sscssecceesesssss--e--| 6, 054 955, 490 133} 7,300 7, B73 
September_....-..-.--.---s-eseeeesse---] , 4788 964, 400 129 7, 335 7, 247 
October.._.-.-..-.--22-2s-2ssseeseee eee 5,260 | 829, 685 131 7, 330 6, 927 
November.._.._.....-~..-.--.------------ 5, 964 901, 890 135 7, 620 7, 327 
= 3, 375 921, 700 131 7, 844 6, 803 

Total: 1948..._....-------------+-- 58,454 | 11, 448, 875 1, 624 88, 544 86, 267 
1947._.---.2sc2ssseessss---|. 64,982 | 10, 345, 779 1,640 | 78, 944 83, 069 
a a  ® 

-Gold.—The output of recoverable gold in Idaho declined 10 percent 
in 1948, owing to a decrease of 7,528 ounces from lode mines, especially 
from the Boise-Rochester-Monarch group at Atlanta and from the 
Yellow Pine mine at Stibnite. Gold recovered from placer properties 
increased from 19,776 ounces to 20,776. The Yellow Pine lode mine 
in Valley County worked by the Bradley Mining Co. continued to be 
by far the largest producer of gold in Idaho, although its output de- 
clined 12 percent; it was followed by a bucket-line dredge at Idaho 
City worked by the Idaho-Canadian Dredging Co., a dragline dredge 
on Jordan Creek worked by Jordan Placers, Inc.; a bucket-line dredge 
near Elk City worked by the Warren Dredging Corp.; a lode property 
at Atlanta worked by Talache Mines, Inc.; and a bucket-line dredge 
near Centerville worked by Baumhoff-Marshall, Inc. Of the total



1488 MINERALS YEARBOOK, 1948  _—- 

gold produced in Idaho in 1948, 54 percent came from gold ore, 25 
percent from bucket-line dredging, 9 percent from dragline dredging, 
and most of the remainder from zinc-lead ore. Five bucket-line 
dredges and 7 dragline dredges treated 3,996,738 cubic yards of gravel 
0 as and recovered 20,244 fine ounces of gold and 5,769 fine ounces 
of silver. 

Silver.—Stimulated by higher prices for lead and zinc and a steady 
price for silver, Idaho’s output of recoverable silver increased to 
11,448,875 fine ounces in 1948, the largest output since 1943 and 
1,103,096 ounces more than in 1947. The State remained the largest 
producer of silver in the United States—a place it has held since 1933. 
The gain in 1948 resulted mainly from a substantial increase in output 
of silver ore from property operated by the Sunshine Mining Co., 
from an increase in output of zinc-lead-silver ore from the Bunker 
Hill & Sullivan, Page, and Sidney mines, and from new production 
of silver ore from the Silver Summit mine, all in the Coeur d’Alene 

_ region. The Coeur d’Alene region produced more than 92 percent of 
the State total silver in 1948; the remainder came largely from the 
Warm Springs, Yellow Pine, and Bayhorse districts. Of the State 
total silver, silver ore yielded 50 percent, zinc-lead ore and old tailings 
39 percent, lead ore 8 percent, and gold ore most of the remainder. 
The recovery of silver from silver ore increased 614,725 ounces, owing 
chiefly to the rise in output of ore from property operated by the 
Sunshine Mining Co.; the recovery of silver from lead ore increased 
302,085 ounces and that from zinc-lead ore 246,610 ounces, but that 
from gold ore declined 49,244 ounices. | 

Eleven mines—the Sunshine, Bunker Hill & Sullivan, Polaris, 
Silver Dollar, Page, Osburn tailing dump, Sherman, Triumph, Sidney, 
Yellow Pine, and Star—produced 81 percent of the silver output of 
the State in 1948. Six properties near Kellogg, operated by the 
Sunshine Mining Co., produced 5,726,863 ounces of silver in 1948, or 
50 percent of the State total. 
Copper.—The output of copper in Idaho declined slightly to 

3,248,000 pounds in 1948, a 1-percent loss from 1947. About 82 
percent of the State copper output in 1948 was recovered as a by- 
product in the treatment of zinc-lead ore and silver ore from mines in 
the Coeur d’Alene region; the remainder was recovered largely from 
zinc-lead ore produced in the Warm Springs district. 

The Sunshine mine near Kellogg in the Coeur d’Alene region con- 
tinued to be the largest producer of copper in Idaho. It was followed 
by the Bunker Hill & Sullivan, Polaris, Silver Dollar, and Triumph 
properties. 

Lead.—In 1948 the mines in Idaho produced 177,088,000 pounds of 
recoverable lead, the largest output since 1943 and the first time since 
1943 that the lead output exceeded the zinc output; however, it 
was only 3 percent greater, but the value of the lead in 1948 was 38 
percent greater than the value of the zinc, owing principally to the 
difference in price. Higher prices for lead and zinc in 1948 and a 
steady price for silver caused a greater output of silver-lead ore and 
zinc-lead-silver ore from mines in the Coeur d’Alene region, the chief 
source of silver, lead, and zinc in Idaho.In 1948, 93 percent of the
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State total lead came from the Coeur d’Alene region; most of the 
remainder was produced in the Bayhorse, Warm Springs, Alder Creek, 
and Clark Fork districts. Zinc-lead ore and old tailings (2,751,561 © 
tons) from the Coeur d’Alene region yielded more than 77 percent of 
the State total lead; and lead ore and silver ore, chiefly from the 
Coeur d’Alene region, yielded 18 percent. The remainder came : 
largely from lead ore in the Bayhorse, Alder Creek, and Clark Fork 
districts, zinc-lead ore in the Warm Springs district, and old zinc slag 
in the Coeur d’Alene region. Lead recovered from lead ore increased 
8,410,043 pounds, that from zinc-lead ore and old tailings 8,310,464 
pounds, and that from silver ore 2,729,456 pounds. 

The Bunker Hill & Sullivan mine at Kellogg was by far the largest 
producer of lead in Idaho in 1948, and its output increased nearly 
52 percent over 1947. In 1948 the combined lead output of the six ~ 
largest producing mines (each producing more than 7,600,000 
pounds—the Bunker Hill & Sullivan, Page, Star, Sherman, Sidney, 
and Morning—was 106,897,467 pounds or 60 percent of the State 
total. Other important producers in 1948 were the Osburn tailing 
dump, Tamarack, Bunker Hill & Sullivan mill tailing dump, Frisco, 
Dayrock, and Sunshine properties. 

16 
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FIGURE 2.—Mine production of lead and zinc in Idaho, 1942-48, by months, in terms of recovered metals. 

Zinc.—Idaho’s output of recovered zinc increased to 172,534,000 
pounds in 1948, the largest output since 1944, when the State reached 
its peak production of 182,744,000 pounds. Most of the increase in 

1948. came from four mines—Sidney, Highland-Surprise, Spokane- 
Idaho, and Page—in the Pine Creek area of the Coeur d’Alene region. 
About 97 percent of the State total zinc in 1948 came from the Coeur 
d’Alene region and most of the remainder from the Warm Springs 
district. Zinc-lead ore and old tailings concentrated yielded nearly 
91 percent of the State total zinc; old zinc slag smelted and fumed, 5 
percent; and zinc ore concentrated, lead ore concentrated, silver ore 

concentrated, zinc-lead ore smelted, and zinc ore smelted, nearly all 

the remainder.
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Twelve properties (each producing more than 7,000,000 pounds of 
zinc)—the Star, Page, Sidney, Bunker Hill & Sullivan, Bunker Hill 
smelter slag dump, Frisco, Highland-Surprise, Osburn tailing dump, 
Morning, Amazon-Carlisle, Spokane-Idaho, and Tamarack—produced 
84 percent of the State total zinc in 1948. 7 | 

Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by counties, 
in terms of recovered metals Oe 
ee ee 

| Mae ° Gold (lode and placer) - Silver (lode and placer) 
County a ee (a 

Lode | Placer | Fine ounces Value Fine ounces Value 

Ada... 2-2 |e 2 4 $140 |---| eee 
Adams__..-.-_----2-.---.---- 1 j_.------ 2 70 95 . $86 
Blaine....._.......----------- 18 |_...---- 2, 132 74, 620 275, 220 249, 088 
Boise. -...-...---.------------ 5] 14] 11, 855 414, 925 4, 697 | . 4,251 
Bonner.._....-_--..-------_-- 2 12 420 44, 034 39, 853 
Bonneville_-.._...--.-.-..--_]---____- 1 22 770 |_..--------..-]-------------- 
Boundary ...-.....-.--_--... 5 en 10. 350 15, 040 13, 612 
Butte__.--.-.-- 228 Q |____. 2 70 1,390 | 1, 258 
Camas..___-- 2-2 5 1 187 6, 545 1, 200 1, 086 
Cassia_....--..- 2-2 eee 1 |_------]--------------|---- ee -e ee] eee -| ee 
Clark. _____--- 2-2 2 |.-----.-]--------------}----------- Le 21 19 
Clearwater__...._...------.--- 1 3/ + ~— 329 11, 515 43 _ 39 
Custer._..-.-.--------------- 29 3 4, 031 141, 085 238, 707 216, 042 
Elmore. ...........----------- 3 2 2, 620 91, 700 11, 248 10, 180 
Gem____-.--- eee 7 34 1, 190 526 476 
Idaho.._._....-------------.-- 11 23 5, 455 190, 925 1, 126 1,019 
Jerome.......---.- | 5 14 490 |...-----_--- Jee ee 
Lemhi___._---. 2-22 e---- 26 8 1, 051 36, 785 17, 693 16, 013 
Nez Perce-..-..-...----..----|-------- 2 13 455 |_...--_-----_-|--.------.---- 
Owyhee...-..-..- 2-8 e- 2 3 31 1, 085 759 687 
Shoshone____.........-------- 65 7 3, 362 117,670 | 10, 598, 338 9, 592, 031 
Twin Falls...-......------___]_--_.___- 2 4 140 |---| eee 
Valley ..._-...-.-.------------ 4 2 27,284 | 954, 940 237, 274 214, 745 
Washington...-..-..-_---_.-- 1 |--------]-------~--- | eee ‘1, 464 1,325 

Total: 1948...............] 194 78 - 58, 454 2,045,890 | 11, 448, 875 10, 361, 810 
1947__._._._.......| 188 99 64, 982 2, 274,370 |. 10,345,779 ! 9, 362, 930 

—eeeaeaeaoaoaooooqnquqmqn0n0STeeeeeeoememeoeeeeee SSS 

Copper Lead Zine . Total 
a ota County value 

Pounds | Value Pounds Value Pounds Value 

Ada_.......-..------|----------.|--.-.--..|------------_|---.--------|_.--._-_-_--.|--- $140 
Adams__..___.__---- 6,400 | $1,389 |.-_-.----____]-..2--2 2 |e ef. 1, 545 Blaine.-.-----------| 224,400 | 48,695 | 2,746,400 | $491,606 | 3,138,600} $417,434 | 1,281; 443 Boise_...-..-....--.|-----------|--------- 1, 800 322 |-....-.---.-|----.....-..| 419, 498 Bonner......___-.--- 3, 400 738 | 1,187,300 212, 527 68, 000 9, 044 262, 582 
Bonneville.__.._--..|-----------]--.----_]..--2- 2-2 }----_-----_-|--e.-- |e | 770 Boundary.....------ 7,600 | 1, 649 745, 400 133, 427 51, 000 6, 783 155, 821 Butte_......-.----- 900 195 253, 000 45, 287 23, 400 3, 112 49, 922 Camas____......---- 900 195 35, 000 6, 265 2, 700 359 14, 450 
Cassia..........-----|.----------}-------_- 100 18 |---| 18 Clark -._..----------} 10,3800 | 2,285 |_--___--__e |e eee] 2, 254 
Clearwater__._.-----|-----------|--------_|_------_2--_-|_.-_------.|--_ee|ee 11, 554 
Custer.......-------| 94,100 | 20,420 | 5, 768,000 | 1,032,472 | 1, 359, 600 180,827 | 1, 590, 846 
Elmore.......----.--|-----------|------_--|--_-------__|.--.--------|--__.-_- |e 101, 880 Gem.______.-.------ 200 43 7, 800 1, 396 3, 700 492 3, 597 
Idaho...-__-.-------|-----------|---------]-------------|------------|------------.|------------] 191, 944 
Jerome..........----|--------.--]---------|--.---.----__|-----2-2-|----------_--|--------- 8 490 Lemhi-.........-.--| 121,800 | 26,431 | 1, 168, 000 209, 072 286, 000 38, 038 326, 339 
Nez Perce..__.....--}-----------|---------|----------- |---| |e ~ 455 
Owyhee..._.._.-----|-----------|---------|--_--------__|-2 22222 ee |e ee} 1, 772 Shoshone._.......--.| 2,775,000 | 602,175 | 165, 174,000 | 29, 566, 146 | 167, 601,000 | 22, 290, 933 | 62, 168, 955 
Twin Falls.-.._..--.|--.--------|--------.|----...--___-}_...-.___-__]____..._-__--|_...--- 140 
Valley._....-..-----|-----------]-------_- 600 107 |_....--.-._._|------------| 1,169,792 
Washington_-_._____- 3, 000 651 600 107 |_-__.--_-_----|-- ee 2, 083 

Total: 1948._..__| 3, 248,000 | 704,816 | 177, 088,000 | 31, 698, 752 | 172, 534,000 | 22, 947, 022 | 67, 758, 290 
1947___.__| 3, 280,000 | 688, 800 | 157, 888,000 | 22, 735,872 | 166, 138,000 | 20,102,698 | 55,164,670 ° a 9 ON 808, YUU He, 199, 072 | 160, 138, 000_| 20, 102, 698 | 55, 164, 676
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~ MINING INDUSTRY 

The upward trend of Idaho’s mining industry continued throughout | | 
1948, especially during the last quarter of the year when the price of 
copper, lead, and zinc advanced and a greater supply of labor became 
available. However, gold mining was far below what it was during 
the years before World War II. The increase in the price of copper, | 
lead, and zinc and the improvement in the labor supply during the 
year stimulated greater activity at mines in the Coeur d’Alene region, 
Shoshone County—the chief source of silver, copper, lead, and zinc 
in Idaho. As a result, the State had the highest value of the five 
metals and the greatest output of ore in its history. Although the | 
State made a record output of ore in 1948, production was retarded 
owing to a lack of experienced miners and to a large labor turn-over. 
The output of zinc-lead ore and old tailings (by far the chief ore 
output of the State) increased from 2,716,251 tons to 2,824,758, gold 
ore from 618,877 tons to 672,681, lead ore from 165,218 tons to 
253,648, silver ore from 146,259 tons to 149,691, and zinc ore and old 
slag from 67,133 tons to 79,674. More than 97 percent of the gold 
ore mined in Idaho in 1948 came from the Yellow Pine mine at ~ 
Stibnite, Valley County, where the output increased from 584,483 
tons in 1947 to 655,682 tons in 1948. About 99 percent of the silver 
ore, 99 percent of the zinc ore and old slag, 97 percent of the zinc-lead — 
ore and old tailings, and 74 percent of the lead ore came from various 
properties in the Coeur d’Alene region. Placer mining indicated 
greater activity in the Boise Basin, Elk City, and Yankee Fork 
districts, where dredges were operated, but activity in the Gibbonsville 
and Kirtley Creek districts declined considerably owing to suspension 
of dredging operations. Fifteen dredges (7 dragline, 5 bucket-line, 
and 3. suction) recovered 20,264 fine ounces of gold in Idaho in 1948, 
compared with 25 dredges (12 dragline, 8 bucket-line, and 5 suction) 
in 1947 that recovered 19,386 fine ounces of gold. 

oe ORE CLASSIFICATION 
Details on ore classification are given in the Gold and Silver chapter 

of this volume. | 

Ore sold or treated in Idaho in 1948, with content in terms of recovered metals 

| Mines Ore Gold Silver C L Ti 

Soares) ghee ae] tes, | th | odo | ct 
Dry and siliceous gold 

ofe........-......-..---| 34 | 672,681 | 31,905 | 250, 298 504 4,704 172 
Dry and siliceous gold- 

Silver ore...-..-..------ 1 6 3 80 |__--.---_---|_-__----_----|------------ 
Dry and siliceous silver 
ore__.....-----.-------- 17 149, 691 188 | 5, 735, 954 | 1,371, 582 7, 427, 305 468, 238 

52 822,378 | 32,096 | 5, 986, 332 | 1,372, 176 7, 432, 009 468, 410 
Copper ore___..-------.-- 11 1, 383 38 2, 464 170, 674 600 |__---------- 
Lead ore__.-.....--.----- 73 253, 648 717 939, 500 160, 335 | 24, 483, 704 1, 966, 307 
Lead-copper ore.._.------ 1 5 |-------- 21 300 1,000 |_-.--_------ 
Zine ore......------------ 4 1 79, 674 20 24, 021 11, 546 2, 161, 236 | 13, 235, 447 

Zinc-lead ore. .---.--.---- 75 | 2,824,758 | 4,807 | 4,490,618 | 1, 532, 969 | 143, 009, 451 | 156, 863, 836 

Total lode mines_._| 2 194 | 13, 981, 846 | 37,678 | 11, 442, 956 | 3, 248,000 | 177, 088,000 | 172, 534, 000 
Placers_........--..------ 78 |......_...--| 20, 776 5,919 |_....__----]-------------|------------ 

Total: 1948..._____. 273 | 13, 981, 846 | 58, 454 | 11,448,875 | 3, 248,000 | 177, 088,000 | 172, 534, 000 

_______1947___--|__ 282 | 43, 717, 697_| 64, 982 | 10, 345, 779 | 3, 280, 000 | 157, 888, 000 | 166, 138,000 
1 Includes 48,131 tons of old lead-smelter slag. 
2 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
3 Includes 65,409 tons of old lead smelter slag.
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METALLURGIC INDUSTRY | 

Of the 3,981,846 tons of ore produced in 1948 in Idaho, 3,903,183 
tons (98 percent) were treated at milling plants, and the remainder, 
78,663 tons (2 percent), was shipped crude to smelters. | 

Milling plants in 1948 treated principally zinc-lead ore and old 
tailings (2,813,534 tons), gold ore, (672,404 tons), lead ore (236,470 
tons), silver ore (149,585 tons), and zinc ore (30,832 tons). Current 
hot zinc slag totaling 126,885 tons was fumed, and 48,131 tons of old 
dump lead-smelter slag were delivered for smelting and fuming in 
1948. Metals recovered from the old dump slag were credited to 
the Bunker Hill smelter dump, and metals recovered from the hot slag 
were credited to various producers of the ores and concentrates that 
contributed during the year to the slag-making material. | 

The Bunker Hill & Sullivan Mining & Concentrating Co. operated 
its Bradley lead smelter and refinery at a greater rate than in 1947 on 
ore and concentrates, chiefly from mines and mills in the Coeur 
d’Alene region. The company also operated its antimony and cad- 
mium plants, 2,000-ton flotation mill (including a sink-and-float 

' unit), 300-ton tailing-treatment plant for recovery of silver, iron, lead, 
and zinc from old jig tailings, and 450-ton zinc slag-fuming plant at ) 

_ Bradley. According to the company annual stockholders’ report for 
1948, the smelter produced 7,928 ounces of gold, 10,266,544 ounces 
of silver, 150,577 pounds of cadmium, 1,166 tons of copper, 1,297 tons 
of antimony, 14,365 tons of zinc, and 61,151 tons of lead. The siag- 
fuming plant yielded 21,491 dry tons of deleaded zinc fume and 2,931 
dry tons of lead fume; the production of lead and zinc in 1948 was 
about the same as that in 1947. The Sullivan Mining Co. operated 
at capacity throughout the year its 100-ton electrolytic zinc plant near 
Bradley, producing 42,065 tons of high-grade slab zinc. This is the 
largest yield for any of its 21 years of continuous operation, according 
to the annual report of the Bunker Hill & Sullivan Mining & Con- 
centrating Co. During the year the Sullivan Mining Co. completed 
150 additional electrolytic cells and other necessary facilities for 
increasing the capacity of its zinc plant from 100 to 150 tons of slab 
zinc a day. The Bradley Mining Co. operated its 2,000-ton flotation 
mill at Stibnite, Valley County, continuously on gold-silver-antimony 
ore from the Yellow Pine mine and proceeded during the year to 
construct a smelter at Stibnite for reduction of the antimony and gold 

| concentrates.
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Mine production of metals in Idaho in 1948, by methods of recovery, in terms of 
- recovered metals 

rs SS 
SS 

ee 

H . l 

Material : : Gold (fine| Silver (fine| Copper Lead Zine 

Method of recovery het es) ounces) | ounces) | (pounds) | (pounds) | (pounds) 

Ore amalgamated_--.----------- 13, 719 1, 608 923 |___-.._.___]__--_--------]-.---------- . 

Concentrates smelted_-...------- 313, 663 34,863 | 11,254,623 | 3,032,365 | 169, 744, 626 | 162, 562, 361 

Ore smelted_.....-.------------- 78, 663 1, 207 187, 410 215, 635 7, 348, 374 9, 971, 639 

Placer ....----------------------|------------| 20,776 5,919 |_...-.-----|-------------|------------ 

Total: 1948__.....--------}------------ 58, 454 | 11,448,875 | 3,248,000 | 177,088,000 | 172, 534, 000 

. 1947_._.......-.-...|---.--------| 64,982 | 10,345,779 | 3,280,000 | 157,888,000 | 166, 138, 000 

Gross metal content of Idaho ore treated at mills in 1948, by classes of ore 
nn 

Gross metal content of mill feed 

Ore (short 
Class of ore tons) Gold | silver | oop Lead zi 

. (fine (fine pper ea: inc 

| ounces) ounces) (pounds) (pounds) (pounds) 

Dry and siliceous gold--_.-----.- 672, 404 53, 576 331, 947 |.---------- 2,300 |__.--------- 

Dry:and siliceous gold-silver- --- 6 4 100 |....-------|-------------|------------ 

Dry;and siliceous silver-_-------- 149, 585 | - 255 | 5,840,246 | 1, 704, 250 7, 833, 000 850, 000 

CODpEr - -------------22 207777777 352 |. 7 20 12,500 |_------------]------------ 

Lead.__...--------------------- 236, 470 ' §60 873, 230 174, 526 22, 208, 9C2 3, 665, 649 

Zinc. _._.---.------------------- 30, 832 31 14, 969 17, 000 812, 945 5, 507, 797 

Zine-lead.....------------------] 2,818, 534 8,093 | 5,245,009 | 2, 487,225 | 170,385,870 | 189, 480, 571 

Total: 1948_.....---------| 3.903, 183 . 62, 526 | 12,305,521 | 4,395, 501 | 201, 243,017 | 199, 504, 017 

1947_._._...-...---| 3,621, 791 62,128 | 11, 267,241 | 4,243,845 | 182, 449,075 | 186, 179, 062 

ee A SS 
eee 

Gross metal content of concentrates produced from ores mined in Idaho in 1948, 

ms, by classes of concentrates smelted | 

er rr SS Se 

Concen- Gross metal content 

Cl trat aatead ass of concentrates produce : 
(short (nse vine Copper Lead zine 
tons) ounces) ounces) (pounds) | (pounds) (pounds) 

Dry gold. ..-------------------- 21, 243 29, 494 246, 869 |_..---.---- 2, 099 30 

Dry gold-silver. ---..-.--------- . di 2 76 |_-.-.------|----.--------]------------ 

Dry silver. ...------------------ 1 1 79 |________---]-.--_--------]------------ 

Copper. -..---------------------- 728 60 348, 907 222, 728 6, 694 5, 153 

Lead___.---.------------------- 115, 027 2, 230 4, 582, 473 | 1,194,365 | 146, 998, 412 16, 501, 831 

Lead-copper - ...---------------- 13, 667 116 5, 373, 193 | 1,317, 084 7, 528, 193 580, 521 

Zinc. ...-----.--.--------------- 148, 817 1, 347 526, 474 584, 844 9, 642, 515 | 152, 076, 824 

Zinc-lead _._...----------------- 11, 098 324 162, 629 88, 832 8, 589, 953 2, 840, 254 

Dry iron (from zinc-lead ore) ---- 3, 081 1, 289 13, 923 16, 098 129, 742 120, 499 

_ Total: 1948_....---------- 313, 663 34,863 | 11, 254,623 | 3, 423,951 | 172,897,608 | 172, 125, 112 

1947__._..-.---.---- 290, 878 41,039 | 10, 127,129 | 3,335,053 | 152, 949, 027 162, 203, 757 

ee 
SS
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Mine production of metals from mills in Idaho in 1948, by counties and by classes 
of concentrates smelted, in terms of recovered metals 

— 

Recovered in Concentrates smelted and recovered metal 

| eee 

Material . . 
eaee Con . 
shor . . 
tons) Gold | Silver trates Gold Silver Copper Lead Zine 

(fine | (fine | pro (fine (fine (pounds) | (pounds) | (pounds) ounces) |ounces)} duced lounces)| ounces) Dp 
(short 
tons) . 

BY COUNTIES 

Rt 

Blaine ...-.__-- 37, 029].-.-.---]--..-_- 8,230} 2,112} 269, 655 221,762} 2,650, 777| 3,131, 417 
Boise. .....-._-- 121 127 56].------.|------..]--- ef te} 
Bonner...--...-| 21,355}_-..-_._]__...___ 837 7 39, 480 2,298} 1, 027, 600 63, 890 
Boundary.--__.- 28, 997)__-..-.--|_-._-__- 410 7 9, 126 6, 000 462, 000 43, 000 
Butte... -- 781). |e 204 2 808 630 215, 804 17, 608 
Camas.-__..___- 196)... ---_}.-....-. 77 128 699 631 21, 029 - 2,506 
Clearwater_....- 6 Ollie fe ee |---| ne |e Jeet 
Custer_....__.-- 31, 829 39 27| 3,126 102 115, 158 20, 823} 2,103, 977| 1, 057, 540 
Elmore. _._-.-_- 10, 370 991 677 258] 1,572 10, 550)... ef je 
Gem_.-.-______- 25/-.------]..---~-- 14 8 452 68 7, 800 3, 700 
Tdaho__._-__-_.- 564 337 93 2 4 82)_ 2} 
Lemhi_.__--_.-- 3, 364 2)... 8. 53 765 298 10, 700 1, 400]_...--_____ 
Owyhee_._..__- 4 10 9 1 2 76)--.----.-.-|----2e eee |e ee 
Shoshone. -_..--|8, 110, 360)...-.--_|--_...--| 279, 493} 2, 996110, 572, 208 2, 769, 453/163, 254, 239/158, 242, 700 
Valley.......-..] 658, 182 93 61] 20,958} 27,158] 236,081]....---..--|---_- te 

Total: 1948..|3, 903, 183] 1,608] 923] 313,663] 34, 863/11, 254,623] 3, 032, 365/169, 744, 626|162, 562, 361 
1947..|3, 621, 791 3, 235 1, 912] 290, 878} 41, 039/10, 127,129) 2,976, 621/150, 142, 254/153, 793, 944 

a eeeEeeeeeeSFe 

BY CLASSES OF CONCENTRATES SMELTED 
eee 

Dry gold___..-----------------...----.----.| 21, 248 29,494; 246, 869}..._______. 1, 400]... - 
Dry gold-silver._.........-.-.-- 22-2 --- 1 2 76}--.--------|-.--2-- |e 
Dry silver......-.---..----.----------- 1 1 79}. ~~~ |e ef 
Copper. ._.------ eee 728 60} 348, 907 207, 990 6, 500)... 
Lead_-..---...--------------------------_| 115, 027 2, 230] 4, 582,473] 1, 015, 297/144, 559, 558} 13, 028, 315 
Lead-copper_...--.----.-..-.------.-....-.| 13, 667 116| 5, 373,193} 1,173,581} 7, 401, 380 458, 617 
Zine. .._...--------------------------------| 148,817] 1,347 526, 474 545,055] 9, 236, 668/146, 808, 468 Zinc-lead._..._..-...---..-.-.-------------| 11,098 3241 162,629 75, 556] 8, 443,047| 2, 262, 882 
Dry iron (from zinc-lead ore)_....-......-.-| 3,081] 1, 289 13, 923 14, 886 96, 073 4, 079 

Total 1948____..-,------.------.--_.-] 313, 663] 34, 863/11, 254, 623] 3, 032, 365/169, 744, 626/162, 562, 361 

ee ereeneennne 

Gross metal content of Idaho crude ore shipped to smelters in 1948, by classes 
of ore 

enn nae nn LST SS SSeS PSS Pes uneeseveunpsmee 

Gross metal content 

Ore (short — Class of ore . 
tons) fond ae Copper Lead Zine 

ounces) ounces) (pounds) (pounds) (pounds) 

Dry and siliceous gold__.______- 277 803 2, 431 690 4, 285 1,342 
Dry and siliceous silver____..__- 106 14 4,779 746 4,319 2, 697 Copper. ......------------------ 1,031 34 2,451 | 164,389 1,052 |.-----_ 
Lead__..--_.--------- ee eee 17,178 335 147, 454 65, 719 4, 956, 472 410, 205 
Lead-copper ..------------------ 5 |---.--.--- 21 364 1, 026 100 
Zine__..-----. ene 1 48, 842 6 16, 429 2, 460 1, 756, 543 12, 556, 907 
Zine-lead__.___-.--------- 2-2 11, 224 20 14, 034 8, 610 927, 254 527, 597 

Total: 1948____...._-___ 2. 1 78, 663 1, 212 187, 599 242, 978 7, 650, 951 13, 498, 848 
1947__ 22 le 2 95, 906 932 212, vdd 326, 601 8, 121, 341 16, 335, 969 

SUE EEE ae eae Se 

1 Includes 48,131 tons of old lead-smelter slag smelted and fumed. 
2 Includes 65,409 tons of old lead-smelter slag smelted and fumed.
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Mine production of metals from Idaho crude ore shipped to smelters in 1948, in 
terms of recovered metals 

a 
~| Ore (short |Gold (fine} Silver (fine Copper Lead Zine 

tons) ounces) ounces) (pounds) | (pounds) | (pounds) 

oo 
| BY COUNTIES 

Adams......-.-.---------------- 13 2 95 6,400 |_...-.--..|.-.--------- 
Blaine. .....----.--------------- 550 20 5, 565 2, 638 95, 623 7, 183 

Boise. ....-.-------------------- 30 567 2,113 |_------------ 1,800 |---..------- 
Bonner......---..-------------- 224 5 4, 554 1, 102 159, 700 4,110 
Boundary... --.----------------- 278 3 5, 914 1, 600 283, 400 8, 000 

Butte....-....------------------ 150 }----.----- 582 270 37, 196 5, 792 

Camas........-.--.------------- 113 58 501 269 13, 971 194 

Cassia. --...-------------------- 1 |_----...-.|------------|------------- 100 j..---------- 

Clark.....--.-.~.--------------- 37 |-----+---- 21 10, 300 |.-..-.-.---]------------ 
Custer_._..-.-------------~----- 15, 713 226 | 121,194 73, 277 | 3, 664, 023 302, 060 
Elmore_...--------------------- ? 15 11 |_--------.-_|-----------]----+-------- 
Gem........-....--s2enenneenn = 32 26 74 132 {012272 
Idaho...-....------------------- 30 26 35 |__.----------]_----------|------------ 
Lemhi._.....-....-------------- 5, 983 157 17, 385 111, 100 | 1, 166, 600 286, 000 
Owyhee.-.-...-.--.-------------- 32 9 653 |_....--------|_-------.--]------------ 
Shoshone. .....--.-------------- 1 55, 420 70 26, 067 5, 547 | 1, 919, 761 9, 358, 300 

Valley...-.--.----.------------- 10 23 1,182 |.------------ 600 j...--------- 

Washington.....--------------- 40 j_--------- 1, 464 3, 000 600 |----.------- 

Total: 1948.....----------| 178,663 | 1,207 | 187,410 215, 635 | 7,343,374 | 9,971,639 
1947__..----------- 2 95, 906 932 212, 633 303, 379 | 7, 745,746 | 12,344, 056 

od 
BY CLASSES OF ORE | 
a 
Dry and siliceous gold ore.....-- 277 803 2, 431 594 3, 304 172 
Dry and siliceous silver ore----- 106 14 4,779 642 4, 020 438 

Copper ore.....-...------------- 1, 031 34 2, 451 159, 974 600 |.---.-.-_--- 

Lead 0re...----.--.-2s--2e------| 1,178 335 | 147, 454 47,036 | 4, 739, 450 23, 887 
Lead-copper ore...-....---.----- 5 j.--------- 21 300 1,000 |------.-.--- 

ZiN¢ OF.--------.ss-2c22222----| 1 48,842 i 16, 240 |....--.--..--] 1, 684,800 | 9, 569, 062 
Zine-lead ore...--.-..--.--------| 11, 224 20 14, 034 7,089 | "910,200 | 378, 080 

Total 1948...-.-..--------| 178,663 |  1,207| 187,410 215, 635 | 7,343,374} 9,971,630 
oo 
1 Includes 48,131 tons of old lead-smelter slag smelted and fumed. 
2 Includes 65,409 tons of old lead-smelter slag smelted and fumed 

| REVIEW BY COUNTIES AND DISTRICTS 

ADAMS COUNTY 

About 13 tons of carbonate copper ore were produced in 1948 from 

the Helena claim north of Cuprum in the Seven Devils district. 

BLAINE COUNTY 

Little Wood River (Muldoon) District—The Garfield Silver-Lead 
Mines, Inc., worked the Eagle Bird mine most of the year and shipped 

411 tons of zinc-lead ore and 302 tons of lead-silver ore to reduction 

plants in Utah. Lead-silver ore (64 tons) was also shipped from the 

Idaho-Muldoon property 7 miles northeast of Muldoon. , 

- Mineral Hill and Camas District.—Lessees worked the Snoose mine 

near Hailey in 1948 and shipped 137 tons of zinc-lead ore and 36 tons 

of lead-silver ore to reduction plants in Utah. The rest of the district 

output was 88 tons of lead-silver ore from the Apache, Croesus, ) 

Edres, Fourth of July, Memorial, and Ohio properties, and 25 tons 
of gold ore from the Bellevue mine.



Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by counties and districts, in terms of recovered metals i 
RRR ne SS 

SSS SSS SS ss US rs Sess oe GSS ce 

Mines producing Ore Sold or Gold (fine ounces) Silver (fine ounces) G Lead Z oo 
+ pee reate oe | ]~CCopper 4e8 ine 

County and district (short (pounds) | (pounds) | (pounds) | / ta! value 
Lode | Placer tons) Lode | Placer | Total Lode Placer Total 

Ada County: . 
Highland. ..........-.--..------_-.--_|.-.----- 1 je... 2.----}--.----- 3 3 |------------]--------]------------|-------2-- |e} eee $105 
Snake River......-.-...---.----_---.-i}-------- 1 |...--..-.-.-[-.------ 1 1 ji-.----+-- |---| --- ef |e eee eee 35 

Adams County: Seven Devils......_____- 1 |-....... 13 2 |.---~--- 2 95 j-.------ 95 6,400 |--------2-- 2] 1, 545 
Blaine County: , 

Lava Creek......-.-.------.-----.--- | 5 |-.------[--------]----2-- 21 j..---.-- 21 300 1,000 |.-.-22__2__ 263 
Little Wood River (Muldoon) -..__--- 2 |...----- 777 4 |. 2.2... 4 7, 340 fo... 7, 340 3, 200 115, 400 43, 400 33, 906 Kd 
Mineral Hill and Camas.....___.___._. 8 |-.....-- 286 19 |........ 19 1, 683 |.-...--- 1, 633 800 | 22, 600 5, 600 7, 107 

B iw oan Springs.......----.----___ 7 |.------- 36, 511 2,109 |...-----} 2,109 266, 226 |......-- 266, 226 | 220,100 | 2,607,400 | 3, 089, 600 1, 240, 167 B 
oise County: 

Boise Basin.............---.-.-.-___- 2 11 58 574 | 11,158 | 11, 732 1,988 | 2,528 4,466 |.-..----.- 1; 700 |....-..._.. 414, 966 a 
Boise River..---.-.----------..-.-.-.|-------- 1 j..---2.-----|-----.-- 1 1 |_..--.------|--------|------------|--- eee] eee fee 35 gc 
Garden Valley.......-..----.-.------.|-------- 1 fee e eee 1 1 |__-.-2-.---- fee fee ee fee 35 ft 
Grimes Pass.......-----------_...----|-------- 1 foie feel 1 1 |__-2-------- eee] 35 = ® 
North Fork. .....-..-...--._-.---...- 1 j----.-.. 2 |...-.---|--------]-------- 178 |_.-..-- 178 |..---..--. 100 j-----.- _-_- 179 Summit Flat...........-.----------_- 2 |......- 91 120 |-.--...-] 120 53 |__..-- 63 |_...--...-|...-.-------|------- 00 4, 248 = 

Bonner County: 
Clark Fork......--.------------------ 3 |--.-.--- 20, 339 3 |.------- 3 32,933 |_....--- 32, 933 1,900 | 1, 162, 300 56, 400 245,876 > | Lakeview....-.-----.-----.--.---.... ee 1, 200 5 |.--.--- 5 9,384 |_....-_- 9, 384 800 21, 400 9, 600 13, 950 ey 
Pend d’Oreille._........_-.--22-2- 2. _ 4 |.-.....-. 40 4 |.--..--- 4 1,717 |--.....- 1, 717 700 3, 600 2, 000 2, 756 5 . 

Bonneville County: Mount Pisgah.._.___j----.--- I fee fe 22 22 |..----------|--------|.--..----~--|----------|------------|.----.-----e 770 oO 
Boundary County: Port Hill...._._...._- 1 |-------- 29, 275 10 |-.2.2-2- 10 15, 040 j..-....- 15, 040 7, 600 745, 400 51, 000 155, 821 ba 
Butte County: 7 J Dome.......-..--------------- eee 4 |---.....- 840 2 |-.--..-- 2 1,011 |-.-.---- 1, O11 900 235, 800 22, 600 46, 394 

Hamilton_...........2.. ~~~. ee 4 |---..--. 71 |... 2} eee] 221 |.--.-.-- 221 |_.-..-.2-. 13, 800 |.----.2 2 - 2,670 = Lava Creek.....-..--.-------.------- 1 j--------] 20 |--------]---- eee} eel 158 |-..-...- 158 |.....-...- 3, 400 800 858 © 
Comas County: ~ ie Beaver Creek..............----------- 1 |----..-- 296 186 j....----| 186 1,053 |.......- 1, 053 900 33, 400 2, 000 13,903 © 

Little Smoky...........-------2----- 4 1 13 ]----. 2. 1 1 147 |...-.--. 147 |..--.-.-.- 1, 600 700 547 
Cassia County: Stokes__.....-.....-_--.- 1 |-.....-- I [eee eff fee fee [ee fee 100 |-----...-.- 18 
Clark County: Birch Creek........__...- 2 |.-----.- 37 |-.------]----.---}----- ee 21 |......-. 21 10,300 |.--.-. 2.22.22 fee 2, 254 
Clearwater County: 

Moose and Independence Creek..-.-._}-.------ Toei. eee | eee 302 302 |..--.-..-.-- 43 43 |..-..-----|..-------2 28 f ee eee 10, 609 
Pierce......------2.---- eee 1 2 6 9 18 27 |.-.-------.-]--- +55 |---| fone eee |e eee 945 

Custer County: 
Alder Creek......-...-------.-----2-- 4 j...----- 6, 474 95 |......-- 95 49, 258 |.......- 49, 258 60, 400 1, 552, 400 270, 000 374, 803 
Alta_.-.-.2..-2.--.-2--------- 2-2 e ee 2 |-------- 46 |_.-.--..]--------]-..2- 88 495 |.....-.- 495 |......_-_. 3, 000 3, 700 1, 477 Bayhorse............-..-.--.--------- 12 j.------. 38, 159 12 j-.--.-.- 112 166, 246 |....-.-- 166, 246 28,800 | 3, 760, 000 760, 600 934, 831 
Boulder._......-..-.-.--------..------ I |-.------ 2,172 24 |.--._22- 24 12, 333 |.-.-.--- 12, 333 2, 900 363, 000 206, 600 105, 086 
East Fork.........-22--22----...- ee ) 7 |...-----[---2.--- owen ae] De pple pptecseo- 137 one e ee eee 5, 000 weleeeeeeee-] st 1,019 * Seafoam .-......2.-....-.-----------.-- 4 |. 222. - 6244 79 |...--.-- 79:6 6920 FP 6,920 2, 000 © 84,600 | - 118, 700 40, 392 Yankee Fork...-.._.-..---__-- eee 5 3 160 © 57 | 3,664 | 3,721 _ 9901 2,328 6 8,318 Jewell, 183) 288



Elmore County: 
Bear Creek_.........-....-.-.-------- 2 |_.------ 7 15 |..------ 15 Wj... ee 11 |_-..--.2.|-----------|---------e- 535 

oo Middle Boise.....-.....--....--.--.-- 1 1 10,370 | 2, 563 15 | 2,578 11, 227 |....__- 11, 227 |.-....-222|--- eee |e ee 100, 391 
ore School House Gulch._._-..........---|---..--- 1 |----e-_ eee} 27 27 |._-_.------- 10 10 j_...-_--_.|------------|------------ 954 

%3 Gem County: West View-------..------- 2 |__------ 57 34 |_...-2_- 34 526 |_-.--.-- 526 200 7, 800 3, 700 3, 597 
ty Idaho County: 
oe Burgdorf- Marshall Lake.........----- 2 3 13 5 166 171 |..-.-------- 31 31 |_---------|------------|------------ 6, 013 g 
| Camp Howard...-.....--.------------]-------- 2 |.---.-------}.------- 11 11 |____ eee |_e ee fe |e eee |---|] eee eee 385 

&  Dewey-Harpster.-...----------------- j |... 2 6 |..------ 6 10 |-222-2- 0 eee 219 Fi 
Dixie._.-...-----.------------ eee 1 |_.-_---- 135 233 |_...__-- 233 64 |_-- Lee 64 |.-.-------|.------ eee |e e eee eee 8, 213 

| Elk City. .....-...-.----------------- 1 4 10 2) 4,254 | 4,256 |...-...-....]| 738 738 |...--...--|------------|------------ 149,628 © 
Florence and French Creek_.-......--|_.-_..-- 1 |_------_--- ]- eee 1 1 |. -.-2 eee _|---- ee |u| ee |---| eee 35 | 

S Lower Salmon River...-....---------|.------- 1 j.---------_ [eee 2 Q |_...--------|--------|--------- = |---| ee eee eee eee eee 0 A 
Orogrande.........-.-----.----------- 1 1 4 14 2 16 10 |-.------ 10 |_-----.---|---.--------]------------ 569 6 

Robbins.....------------------------- 1 |.------- 4 7 oe 4 11 |--.----- 11 |.---------]------------|------------ 150 
Salmon River------------------------|-------- 1 |i __. eee |-- eee 8 8 |_.-----.----|-------- |---| +--+ + |---| eee 2300 
Simpson. .....-....-------------------|----.--- § |_..---.----|--.----- 7 7 |. 00 |e eee enn |-e eee ee ee ee en ee ee enn ee ee eee ee ee eee eee 245 ~ 
Ten Mile_.......------....------------ 2 ] 400 98 617 715 . 31 126 157 |----------|------------|-----+------ 25, 167 uw! 
Warren.......-.---------------------- 2 4 7 5 20 25 84 21 105 |..-------.|------------|------------ 970 

Jerome County: Snake River_........--._|--..---- 5 |.-.----.----|-------- 14 14 |_.-___ |e |e] e eee |e eee] eee 490 
Lemhi County: < 

Birch Creek.....-..------------------ 1 |..------ 50 |....----|--------|-------- 115 |_-.-_-- 115 400 14, 400 |------------ 2,769 & 
Blackbird... ......-.--.--------------- Q |.-...--- 381 4 |. 4 53 |_.------ 53 | 15,300 |......-.----|------------ 3,508 
Boyle Creek_...---.-.---------------- 1 |_.__---- 3 2 |_------- 2 |_-....-_..__|___.____|.--------.-_|----------]------------]------------ 70 
Eureka_....--..-.-----.-------------- 2 1 482 18 1 19 263 |_------- 263 97, 000 200 |------------ 21,988 QQ 
Gibbonsville_.....-...-.-...---.-----].------- 1 jo-- eee |e 104 104 |... -- ee 10 10 |_---_.---_|-----.------|-----.------ 3,649 © 
Junction......------------------------ 4 |_..----- 242 | ne 1 1,685 |_.--___- 1, 685 1, 200 59, 600 |-.------.--- 12,488 9 
Mackinaw..............--------------|-------- 4 |_o oe |ee eee 14 14 |_...--...._-|.-..._..|------------|----------|------------|----- eee eee 490 ‘Yd 
Mineral Hill................--.------- 2 1 3, 001 760 1 761 985 |.--..-_- 285 160 1, 200 |.....---2--- 27,130 & 
Nicholia....--._---------------------- § |--.----- 4, 044 Wf.-..| it 4,613 |_.-.-__- 4,613 | 1,600| 714,700 | 284, 400 170,663 
Spring Mountain-...........-.-.-..--- | ee 84 |. fee fee 148 |_--..-_- 148 |---.-.---- 9,300 |..-.-------- 1, 799 
Texas...--..------------------------- 7 |nu------ 1, 054 127 |-..-..-.- 127 10, 385 |......-- 10, 385 6, 100 364, 000 1, 600 80,537 =f 
Yellow Jacket_.......---.------------ 1 1 6 1 7 8 136 |.-.-.--- . 1386 100 4,600 |.--------.-- 1,248 & 

Nez Perce County: Snake River...______|....-_-- Q |----.--..---|-------- 13 13 |.....-...__-|_....___|s-------- |---| ee eee eee eee eee 45 - 
Owyhee County: Carson or French. -.-.- 2 3 36 21 10 31 738 21 759 |..---.--.-|------------|--------- eee 1,772 0 
Shoshone County: 

Beaver ......------~--------------.--- 6 2 144, 145 154 257 411 96, 282 53 96, 335 83, 300 4, 668, 400 | 10, 963, 200 2, 413,399 b> 
Coeur d@’Alene.........-..------------|-------- 1 jeu-e eee} eee 1 1 |_.-.--.2..--|----- 2 |---| |e eee fee eee 3 
Hagle__._.-.--.--..-------------------|-.------ 1 |_-----------|-------- 4 4 |__...._.-...|-.------|------------|-+--------|------------]------------ 140 wy 
Evolution.......-------------.------- 21 |....--.--| 1,082, 457 433 |...----- 433 6, 423, 741 |_...-.--| 6, 428, 741 |1, 667, 000 | 19,095,000 | 12, 475, 400 11, 267, 937 
Hunter.._...-----------.-.-.--------- 7 |e ole 367, 452 317 |_---_--- 317 §20, 066 |_..----- 520, 066 | 173,000 | 25, 668, 000 | 44,768,600 | 11,068,118 NS 
LeLande........-.-.--.-------------- 7 |-..-.--- 213, 381 300 |.--...--]: 300 449, 870 |....----| . 449, 870 105, 000 | 15, 374, 200 | 12, 526, 100 4, 858, 393 D 
Placer Center. -.-.---.-..-----.-------- § |..-.---. 185, 520 231 |... -- 231 231,407 |_...---- 231, 407 62, 000 9, 882, 600 9, 208, 000 3, 224, 623 
Saint Joe.......---------------------- 1 2 7 |.------- 5 5 MW joo 11 |....------ 800 900 448 
Summit_.......-..-.-..---------.---- 5 l 1, 728 77 29 106 1, 664 10 1,674 | - 2,300 117, 000 90, 800 38, 743 
Yreka. -.--.-------------------------- 13 |__-.----| 1,171,090 1, 554 |-.._-_-.| 1, 554 2, 875, 234 |...-----| 2, 875, 234 682, 400 | 90, 368, 000 | 77, 568, 000 29, 297, 119 

Twin Falls County: Snake River. ..._._.|-------- Q |-..-..--....)-------- 4 40 ee eee 140 
fm, 

| Sond 
co 
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Mine production of gold, silver, copper, lead, and zinc in Idaho in 1948, by counties and districts, in terms of recovered metals—Continued <> 
# oo eee 

Mines producing Ore Sold or Gold (fine ounces) Silver (fine ounces) 0 Lead zi 
Stns —_—— reate ct | opper ea Inc County and district (short (pounds) | (pounds) (pounds) Total value 

Lode | Placer tons) Lode | Placer | Total Lode Placer Total . | 

Valley County: ‘ 
Hurdy Creek.._..-.-...-.-..-----_.-- 1 |__---.-- 1 |.-------|--------]-------- 10 |-------- 10 |----------|------------ |e -ee $9 
South Fork of Salmon River..........|__.__-_- 1 |. -----------|-------- 3 3 |.-----------|--------]------------|--eeeeeefe eee eeeeee 105 
Thunder Mountain...........____-_- 1 1 2, 501 116 7 123 74 |-------- 74 joe |e |e 4, 372 
Unorganized (Knox).....-.--..------- 2 8 |--------]-------.|-------- 1,159 }____._.. 1,159 |... 2-22. 600 |....--.-.-.- 1, 156 
Yellow Pine._.........--- 2 _2 ee 1 j------.- 655, 682 | 27,158 |_-------| 27, 158 236, 031 |-----.-- 236, 031 |----------|--....------|.--4-.------ 1, 164, 150 = 

Washington County: Washington..___-__- 1 j-------- 40 |.-----.-|--------]-------- 1, 464 |.-------] - 1, 464 3, 000 600 |-.---------- 2, 083 2 . 

Total Idaho....-..--.-..--.-.------ 194 78 | 3,981, 846 | 37,678 | 20,776 | 58, 454 | 11,442,956 | 5,919 | 11, 448, 875 |3, 248, 000 |177, 088, 000 |172, 534,000 | 67, 758, 290 eS 
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Warm Springs District.—Despite a substantial decline in output of 

zinc-lead-silver ore from the Triumph Mining Co. property at Triumph 

in 1948, the company remained the most important producer of gold, 

silver, copper, lead, and zinc in southern Idaho. The company re- 

ported that 35,552 tons of ore (52,169 tons in 1947), containing 3,645 | 

ounces of gold, 320,633 ounces of silver, 296,396 pounds of copper, 

2,947,888 pounds of lead, and 3,982,649 pounds of zinc, were shipped 

to milling plants in Utah. In addition, lessees shipped 744 tons of 

zinc-lead ore from the Triumph mine dumps. The rest of the district 

output comprised 124 tons of zinc-lead ore and 34 tons of zinc ore 

from the Lucky Boy mine, 51 tons of zinc-lead-silver ore from the 

Blue Kitten and Homestake mines, and 6 tons of lead-silver ore from 

the New Hope, Duquette, and Blue Kitten properties. : | 

| | BOISE COUNTY 

Boise Basin District (Centerville, Placerville, Idaho City, Pioneer- 

ville, Quartzburg).—Increased activity in 1948 at both lode and 

placer properties in the Boise Basin district pushed the output of gold 

to 11,732 ounces and silver to 4,466 ounces. The most important 

output was 11,109 fine ounces of gold and 2,514 fine ounces of silver 

recovered by two bucket-line dredges; the Idaho-Canadian Dredging 

Co. operated its 6-cubic-foot bucket dredge all year on Moores Creek 

near Idaho City, treating 1,800,000 cubic yards of gravel, and Baum- 

hoff-Marshall, Inc., operated its 6-cubic-foot bucket dredge the first 

7 months of the year on Granite Creek near Centerville, treating about 

550,000 cubic yards of gravel. Ground sluicing recovered 32 fine 

ounces of gold and 10 fine ounces of silver from the Elhott, Fountain 

Spring, Gold Hill, Ophir Creek, and Taku properties. The lode out- 

put was mainly 28 tons of high-grade gold ore produced from the | 

Eome-Back mine near Pioneerville by the American Mining & Refining 
orp. : 
Summit Flat District.—Gold ore (91 tons) was produced in 1948 from 

the Jessie and Rock Creek mines and treated in amalgamation mills. 

oe BONNER COUNTY oO 

Clark Fork District—The Hope Silver-Lead Mines, Inc., operated | 

its mine and 150-ton flotation mill throughout the year. The company 

reported that 18,665 tons of ore were treated containing 27,000 ounces 

of silver, 1,500 pounds of copper, 1,045,500 pounds of lead, and 85,000 

pounds of zinc. Leasing operations at the Whitedelf mine produced 

1,524 tons of lead ore; most of it (1,490 tons) was treated in a 50-ton 

flotation mill. Lessees also worked the Lawrence mine and shipped | 

150 tons of lead-silver ore to a smelter. 
- Lakeview District—About 1,200 tons of silver ore, containing a 

little copper, lead, and zinc, were produced in 1948 from the Idaho- 
Lakeview mine and treated by flotation. 

Pend d’Oreille District—Output in 1948 was 24 tons of silver ore 

produced from the Katherine and Peak claims, 9 tons of zinc-lead 

ore from the Gold Coin claim, and 7 tons of lead ore from the Silver 

Fox claim.
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, BOUNDARY COUNTY | | = 

The Continental Mining Co. operated its 500-ton heavy-medium 
_ Separation plant and 100-ton flotation mill 5 months of the year on 

crude lead ore and old jig tailings from the Idaho-Continental prop- 
erty 27 miles west of Porthill. The company reported that 28,667 
tons of old tailings and 330 tons of crude ore were treated containing 
12,000 ounces of silver, 9,000 pounds of copper, 600,000 pounds of 
lead, and 90,000 pounds of zinc. In addition, 278 tons of lead-silver 
ore were shipped direct to a lead smelter. OO 

BUTTE COUNTY = | _ 
Dome District.—Leasing operations at the Wilbert mine near Howe 

produced 773 tons of ore containing 3 ounces of gold, 776 ounces of 
silver, 876 pounds of copper, 243,886 pounds of lead, and 21,762 
pounds of zinc. The rest of the district output was virtually all 
zinc-lead ore (35 tons) from the Sentinel mine and lead ore (31 tons) 
from the Great Western mine. | ° | | 

Hamilton District.—Lead ore (71 tons) was produced in 1948 from 
the Badger, Big Horn, Cliff Ridge, and Whitebird properties north 
of Howe. | | | 

CAMAS COUNTY | | 

Beaver Creek District.—J. R. Davies & Sons operated the Princess- 
Blue Ribbon mine near Fairfield most of the year, treated 191 tons of 
zinc-lead-gold ore in a gravity concentration mill, and shipped 105 
tons of gold-lead ore to smelters in Utah. 

CLARK COUNTY. oe - 
In 1948 the Valley View and Pocahontas properties in the Birch 

Creek district produced 37 tons of copper ore. 

CLEARWATER COUNTY oo 

The principal output in Clearwater County in 1948 was placer 
gold recovered by dragline dredging on Moose and Independence 
Creeks by Painter & Vincent; 150,000 cubic yards of gravel were 
treated, which yielded 302 fine ounces of gold and 43 fine ounces of 
silver. However, operations ceased August 31. | 

CUSTER COUNTY 

Alder Creek District.—In 1948 four mines in the Alder Creek district 
produced 6,474 tons of ore, which contained 100 ounces of gold, 
49,447 ounces of silver, 75,493 pounds of copper, 1,634,683 pounds of 
lead, and 556,162 pounds of zinc. The principal output was 5,082 
tons of lead-silver ore and 711 tons of zinc ore from the Homestake 
mine near Mackay operated by the White Knob Mining Co. The 
rest of the district output was 431 tons of copper ore from the Empire 
mine and 250 tons of lead-silver ore from the Champion and Horseshoe 
properties.
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_ Alta District.—Zinc-lead-silver ore (46 tons) was produced in 1948 
from the Alta Silver and Phi Kappa claims north of Hailey. 
- Bayhorse District.—The output of the Bayhorse district in 1948 was 
38,159 tons of ore containing 132 ounces of gold, 179,785 ounces of 
silver, 40,641 pounds of copper, 4,027,965 pounds of lead, and 1,097,906 
pounds of zinc. Zinc-lead ore from the Clayton mine, owned by the | 
Clayton Silver Mines, continued to be the most important production 
in the district. The company reported that 29,077 tons of ore were 
treated in 1948 in its 120-ton flotation mill, which yielded 1,306 tons 
of lead concentrate and 892 tons of zinc concentrate. The con- 
centrates contained 40 ounces of gold, 96,461 ounces of silver, 18,524 
pounds of copper, 1,751,723 pounds of lead, and 848,273 pounds of 
zinc. According to the annual stockholders’ report of the company 
for 1948, all known ore above the 300-foot level had been broken at 
the end of the year. By the time this ore is depleted, shaft sinking . | 
to the 400-foot level will be under way. It is expected that a large 
tonnage of new ore in the south end will be developed through the 
deeper shaft. ) : 
The remainder of the district output comprised 7,213 tons of lead 

ore from the Red Bird mine and waste dumps, 1,439 tons of lead- 
silver ore from the Beardsley, Clayton View, Ellis, McGregor, Red 
Top, Rob Roy, and South Butte properties, 356 tons of zinc-lead ore 
from the Saturday and Silver Rule groups, and 74 tons of high-grade 
lead-copper-silver ore from the Ramshorn mine. 

Boulder District.—The Livingston Mines, Inc., operated its mine 
throughout the year and shipped 2,172 tons of ore containing 29 
ounces of gold, 13,949 ounces of silver, 4,400 pounds of copper, 
404,837 pounds of lead, and 264,751 pounds of zinc to reduction 

- plants in Utah. Toward the end of the year, the company purchased 
a 100-ton flotation mill, which will be operated in 1949. 

Seafoam (Greyhound) District.—Lessees operated the Mountain 
King mine 4 months in 1948 and shipped 467 tons of ore containing 
58 ounces of gold, 6,734 ounces of silver, 2,426 pounds of copper, | 
91,594 pounds of lead, and 136,241 pounds of zinc. The rest of the 
district output comprised 32 tons of gold ore from the Parkin group, 
24 tons of zinc-lead-silver ore from the Hopeful claim, and 1 ton of 
lead ore from the Hard Scrabble claim. 

Yankee Fork District—Placer gold and silver continued to be the 
most important output in the Yankee Fork district. Jordan Placers, 
Inc., operated its dragline on Jordan Creek 5 months and treated 
200,000 cubic yards of gravel, which yielded 3,603 fine ounces of gold 
and 2,285 fine ounces of silver. The 8-cubic-foot bucket dredge of 
the Snake River Mining Co., a large producer of gold in 1947, was 
idle in 1948. The remainder of the district output in 1948 was 
mainly placer gold recovered by sluicing at the Horse Trail claim, 
lode gold recovered by amalgamation from Lucky Boy dump ore, and 
silver recovered by smelting ore from the Mulcahy claim. 

ELMORE COUNTY 

As a result of a marked decline in the output of gold ore in 1948 
from the Boise-Rochester-Monarch group in the Middle Boise 
(Atlanta) district, the production of gold and silver in Elmore County
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was much less than that in 1947. The Talache Mines, Inc., operator 
of the group, reported that 10,370 tons of gold ore were treated in its 
400-ton amalgamation and concentration mill in 1948 compared. with 
27,539 tons in 1947; recovered gold dropped to 2,563 fine ounces and 
silver to 11,227 fine ounces. The remainder of the county output 

| was largely 42 fine ounces of placer gold recovered from claims along 
the Boise River and School House Gulch. | - 

GEM COUNTY. , - 

T'wo mines in the West View (Pearl) district produced 57 tons of ore 
in 1948; 32 tons of gold ore were produced from the Black Pearl mine 
and 25 tons of zinc-lead ore from the Checkmate-Hecla group. - 

| IDAHO COUNTY — 
Burgdorf-Marshall Lake District—Hydraulicking and sluicing at the 

Golden Rule and Laughing Water properties recovered 165 fine ounces 
of gold and 31 fine ounces of silver. The rest of the district output was 
principally small lots of gold ore produced from the Golden Queen and 
Treasure Knob claims. | 

Dixie District—George Grebe continued to work the Mammoth 
mine and recovered 233 fine ounces of gold and 64 fine ounces of silver 
from treating 135 tons of ore in a 15-ton amalgamation mill. | 

Elk City District.—In 1948 two dragline and two bucket-line dredges 
recovered 4,254 fine ounces of gold and 738 fine ounces of silver. The 
principal producers were the Warren Dredging Corp., which operated 
a 4-cubic-foot bucket-line dredge on American River from July 6 to 
November 3, and the H. & H. Mines, which operated a 2-cubic-foot 
bucket-line dredge on Red Horse Creek from January 1 to December 9. 
The two bucket dredges recovered 3,752 fine ounces of gold and 650 
fine ounces of silver from treating 779,168 cubic yards of gravel. 
Draglines were operated on American River by the Tyee Mining Co., 
and on Deadwood Gulch by the Hawk Placer. The two dredges re- 
covered 502 fine ounces of gold and 88 fine ounces of silver from treat- 
ing 207,000 cubic yards of gravel. | : 

Ten Mile District.—The South Fork Placers operated a dragline and 
floating washing plant on the South Fork of the Clearwater River from 
June to November; the plant treated 200,000 cubic yards of gravel, 
which yielded 617 fine ounces of gold and 126 fine ounces of silver. 
The rest of the district output was 98 ounces of gold and 31 ounces of 
silver recovered from treating 400 tons of gold ore from the Bob and 
Lone Pine mines near Golden. | 

LEMHI COUNTY 

Birch Creek District.—Frank G. Worthing worked his Cabin claim 
and shipped 50 tons of lead-silver ore to a smelter in Utah. 

Blackbird District—The Blackbird mine on Meadow Creek was 
operated continuously by the Calera Mining Co., a wholly owned 
subsidiary of the Howe Sound Co. The company reported that 352 
tons of copper-cobalt ore were treated in 1948 in a 25-ton pilot flota- 
tion mill for testing purposes. The rest of the district output was 
29 tons of copper ore produced from the Victory group.
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Eureka District—The principal output of the Eureka district in 

1948 was 473 tons of copper ore produced from the old Pope Shenon 

mine near Salmon. 
Gibbonsville District—The output of gold in the Gibbonsville 

district dropped from 3,441 ounces in 1947 to 104 ounces in 1948, 

owing to suspension early in 1948 of all dredging operations. The 

Idaho-Warren Dredging Co., a large producer of gold in 1947, ceased 

operating its 4-cubic-foot bucket dredge on Hughes Creek, February 

5, 1948, and Smith Bros. & Courtis, Inc., also a large producer of 

gold from dredging operations in 1947, was idle throughout 1948. 

During the spring the 4-cubic-foot bucket dredge on Hughes Creek 

was dismantled by the Warren Dredging Corp. and moved to appro- 
erty near Elk City in Idaho County. 

Junction District.—Lessees worked the Plymouth group near 

Leadore and shipped 175 tons of lead ore to a smelter in Utah. Lead 

ore (61 tons) was produced also from the Blue Lead and Galena 

claims and copper ore (6 tons) from the Blue Jay claim. | 

Mineral Hill District—Gregor Mines, Inc., operated its: Monolith 

mine and 50-ton concentration mill near Shoup during the summer 

months and shipped 23 tons of concentrate containing 760 ounces of 

gold, 284 ounces of silver, and 1,876 pounds of lead. 
Nicholia District.—The output of the Nicholia district: in 1948 was 

2,273 tons of old smelter slag and 1,771 tons of ore. All the smelter 

slag, containing 1,303 ounces of silver, 386,210 pounds of lead, and 

165,472 pounds of zinc, came from the dump at Nicholia, and 1,753 . 

tons of zinc-lead ore came from the Clear Grit, Good Luck, Nicholia, 

and Viola properties. The Viola mine also produced 18 tons of lead 

ore. 
Spring Mountain District—Three cars (84 tons) of oxide lead ore 

were shipped in 1948 from the Lemhi Union mine south of Gilmore. 

Texas District.—Oxide lead-silver ore (589 tons) was produced in 

- 4948 from the Alex Stevens mine near Gilmore, and similar ore (430 | 

tons) was produced also from the Green Meadow, Lady Frankln, 

Latest Out, Mountain Boy, and Valley View properties. 

OWYHEE COUNTY | 

The output in Owyhee County in 1948 comprised 29 tons of silver 

ore from the Hope claim, 7 tons of rich gold ore from the Perseverance 

claim, and 10 ounces of placer gold and 21 ounces of placer silver from 

the: Blue Gulch, Jordan Creek, and Orofino properties—all in the 

Carson (Silver City) district. | 

| SHOSHONE COUNTY—COEUR D'ALENE REGION 

Although the output of each metal, except zinc, in the Coeur 

d’Alene region (Shoshone County)—the chief source of silver, copper, 

lead, and zinc in Idaho—was greater in 1948 than in any year since 

1943, most of the large producers reported that production was 

retarded, owing to a shortage of underground miners and to high 

labor turn-over. However, during the last quarter of the year, more 

labor became available, and prices of lead and zinc advanced, resulting 

in capacity production by some of the principal producers. In 1948 

the output of gold increased 20 percent over 1947, silver 15, copper 6,
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lead 13, and zinc 6. The value of the metal output of the region was 
$62,168,955 (92 percent of the State value), the highest ever recorded 
for any year and a 26-percent gain over 1947. The region remained 
the largest silver-producing area in the United States and ranked 
second in lead and zinc; it produced more than 92 percent of Idaho’s 
silver, 85 percent of the copper, 93 percent of the lead, and 97 percent 
of the zinc. The chief producers of zinc in the region in 1948, accord- 
ing to rank, were the Star, Page, Sidney, Bunker Hill & Sullivan, 
Bunker Hill smelter-slag dump, Frisco, Highland-Surprise, Osburn 
tailing dump, and Morning properties. The chief producers of lead, 
according to rank, were the Bunker Hill & Sullivan, Page, Star, 

| Sherman, Sidney, Morning, and Osburn tailing properties. The 
chief producers of silver, according to rank, were the Sunshine, 
Bunker Hill & Sullivan, Polaris, Silver Dollar, and Page properties. 

Of the total material (3,165,780 tons—a record output) produced 
in 1948 in the Coeur d’Alene region, 87 percent was zinc-lead ore and 
old tailings, 6 percent silver-lead ore, 5 percent silver ore, and 2 percent 

= zinc ore and slag. Thirty-one mills, with an ageregate capacity of 
13,700 tons of ore a day, operated in the region in 1948. | 

Mine production of gold, silver, copper, lead, and zinc in the Coeur d’Alene 
region, Shoshone County, 1947-48, and total 1884-1948, in terms of recovered 
metals | Pe eee 

Mines pro- Gold Silver | 

queing Ore Coa Crk Copper Lead Zine Total es rn Ghort placer) | placer) (pounds) (pounds) | (pounds) value 
i 7 ounes) ounces) | . 

1047.........| 61] 4 |2, 957,143 | 2,808 | 9, 234, 906 |2, 624, 000 |146, 120, 000 |158, 502, 000 | $49, 228, 932 198.........| 65 | 7 |3, 165, 780 | 3,362 | 10, 598, 338 |2, 75, 000 |165, 174, 000 |167, 601, 000 | 62; 168, 955 
Totalisse-| ff PE EO 1948.....|......|--..--| [899,286 /452, 120, 668 | 2 68, 064 | 2 5, 687,714 | 2 1,359, 918 |1,234,321,260 

1 Figures not available. 
? Short tons. 

Beaver District—The output of the Beaver district in 1948 was 
144,145 tons of ore containing 254 ounces of gold, 121,704 ounces of 
silver, 124,300 pounds of copper, 5,638,582 pounds of lead, and 
12,920,584 pounds of zinc. In addition, 257 fine ounces of placer 
gold and 53 fine ounces of silver were recovered mainly by a 
dragline and dry-land washing plant at the Potosi property. The 
principal output was 92,989 tons of ore—containing an average of 
0.71 ounce of silver to the ton, 1.74 percent lead, and 4.81 percent 
zinc—produced from the Amazon-Carlisle groups by Day Mines, 
Inc.; the ore was treated in the Carlisle 500-ton flotation mill. Lessees 

- worked the Parrott and Silver Tip mines, owned by Day Mines, Inc., 
and hauled 3,834 tons of zinc-lead ore to the Hercules custom flotation 
mill near Wallace. According to the annual stockholders’ report of 
Day Mines, Inc., for 1948, production increased over 1947 because 
more underground workers were available, and exploration and develop- 
ment continued atahighrate. However, that portion of the Carlislemine 
below the 2,800 main haulage level yielded only low-grade ore, and its
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operation was terminated at the end of the year. The Sunset Lease | 
operated the Sunset mine throughout the year and hauled 25,611 
tons of ore—averaging 1.25 ounces of silver to the ton, 2.93 percent 
lead, and 5.63 percent zinc—to the Golconda custom flotation mill - 
near Wallace. Late in the year a majority interest in the Sunset | 
Lease was acquired by Day Mines, Inc. Zanetti Bros. worked the 
Interstate and Callahan mine dumps and hauled 21,634 tons of low- 
grade zinc-lead-silver ore to the Rex flotation mill. 

Evolution District—The output of the Evolution district in 1948 
comprised 919,268 tons of zinc-lead old tailings, 143,715 tons of 
silver-lead ore, 10,171 tons of silver ore, 5,257 tons of silver-copper- 
antimony ore, 3,886 tons of lead ore, and 160 tons of zinc-lead ore. 
Most (719,068 tons) of the old tailings came from the Osburn dump, 
operated by the Hecla Mining Co. and Zanetti Bros.; all the silver-lead — 
ore and 4,624 tons of silver ore from the Chester vein, Silver Syndicate 
fault zone, Yankee Girl vein, and Sunshine vein, operated by the 

| Sunshine Mining Co.; all the silver-copper-antimony ore from the | 
Mineral Point mine, operated by the Coeur d’ Alene Mines Corp., and 
virtually all the lead ore from the Western Union mine. The Chester 
vein and Silver Syndicate fault zone (known as Rambo, Omega, and 
Rotbart areas) include property owned by the Sunshine Mining Co., 
Polaris Mining Co., Silver Dollar Mining Co., and Silver Syndicate, 
Inc., and the Yankee Girl vein includes property owned by the Sun- 
shine Mining Co., Sunshine Consolidated Mining Co., and the 
Metropolitan Mines Corp.; but all exploration, development, mining, 
and milling of ore are done by the Sunshine Mining Co. The Sun- 
shine Mining Co. reported that the total output of ore in 1948 was 
148,339 tons (84,588 tons for Sunshine account and 63,751 tons for 

account of Polaris, Silver Dollar, Silver Syndicate, Sunshine Consoli- 
dated, and Metropolitan) compared with 114,878 tons in 1947; the 
ore averaged 39.13 ounces of silver to the ton, 3.06 percent lead, and a 
little copper and zinc. The tailings averaged 0.64 ounce of silver to 
the ton and 0.08 percent lead; lead recovery was 97.9 percent and 
silver 98.6 percent. lLead-silver concentrates (16,297 tons) contained 

5,725,545 ounces of silver, 1,418,036 pounds of copper, 8,892,447 
pounds of lead, and 631,867 pounds of zinc, of which the net for 
Sunshine account was 2,818,348 ounces of silver, 748,208 pounds of 

- copper, and 3,690,321 pounds of lead. The average operating costs 
for the year per ton were $11.32 for mining, $1.00 for ore treatment, 
$0.17 for depreciation, and $4.06 for general expense—a total of 

$16.55 compared with $14.74 in 1947. According to the annual 
report of the Sunshine Mining Co., a seasonal reduction in under- 
ground man-shifts during the spring, summer, and early fall, caused 
by a flow of workers to other employment, held down production in 
1948, with a corresponding decrease in expected earnings. A return 
of workers during the late fall raised the number of employees to the 
extent that at the end of the year it was the largest since March 1943. 
Development in 1948 comprised 2,905 feet of drifting, 903 feet of 
raising, and 2,744 feet of crosscutting. Work in general was directed 
toward further development of three important geological subdivisions 
of the Sunshine mine—the Silver Syndicate fault zone north of the 
Jewell shaft, the south side of the mine including the Yankee Girl vein,
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and the eastern extensions at depth of the Sunshine-Polaris vein 
system. Developed ore reserves are estimated at 1,147,000 tons 
above the 3,700-foot level. This estimate includes the total estimated 
reserves in areas in which other companies share the production. 

The Hecla Mining Co. operated its Osburn tailing plant (2,500-ton 
sink-and-float plant and 500-ton flotation mill) continuously until 
December 26, when it was destroyed by fire. The company reported 
that there was not enough tailings left in the deposit to justify re- 
building. During the year the plant treated 596,068 tons of old tail- 
ings, containing an average of 0.66 ounce of silver to the ton, 0.88 | 
percent lead, 0.78 percent zinc, and a little copper. Zanetti Bros. 
worked another part of the Osburn tailing deposit and hauled 123,000 
tons of zinc-lead old tailings to the Polaris and Galena (Zanetti) 
flotation mills. Zanetti Bros. also worked the DeBlock tailing de- 
posit at the mouth of Lake Gulch and hauled about 60,000 tons of 
zinc-lead old tailings to the Galena mill. About 63,000 tons of similar 
tailings from the Burlett-Heller property were treated in the Mineral 
Point flotation mill near Osburn by the Shoshone Leasing Co. The 
Federal Mining & Smelting Co. worked a tailing deposit along Big 
Creek and hauled 37,290 tons of material, containing 36,000 ounces of 
silver, 870,000 pounds of lead, and 970,000 pounds of zinc, to the 
Polaris mill at Osburn. Several thousand tons of zinc-lead old tailings 
were treated also from the Cove, Winter, Inland Power, and Pastore 
properties. | - 
Development and exploration at the Silver Summit mine of: the 

Silver Summit Mining Co. were done in 1948 by the Polaris Mining | 
Co. on a cooperative basis between the two companies. During the 
year 5,547 tons of silver ore were produced from the mine and treated 
in the Hecla mill, which yielded 201 tons of concentrate containing 51 
ounces of gold, 156,290 ounces of silver, 81,557 pounds of copper, and 
5,153 pounds of zinc. | a vo 

The Coeur d’Alene Mines Corp. worked its Mineral Point mine near 
Osburn throughout the year, but the company 600-ton flotation mill 
treated only 5,257 tons of silver-copper-antimony ore, which yielded 
140 tons of concentrate containing 2 ounces of gold, 48,330 ounces of 
silver, 80,443 pounds of copper, and 49,467 pounds of antimony. 
According to the corporation annual report, operations in 1948 re- 
sulted in a loss of $22,371. During the first part of the year 3,702 tons 
of ore were mined from stopes on the 2,000- and 2,200-foot levels, but 
no stoping was done after April 30, and during the remainder of the 
year the work done was confined to development, exploration, and 
maintenance. ‘The rest of the district output was principally 3,880 
tons of lead ore from the Western Union mine dump treated in the 
Siver Crescent flotation mill. | 

Hunter District (Mullan).—The output of the Hunter district in 1948 
was 325,830 tons of zinc-lead ore, 36,716 tons of lead ore, and 4,906 
tons of old zinc-lead tailings. The Star mine of the Sullivan Mining 
Co. continued to be the principal producer, and in 1948 it remained 
the largest producer of zinc in Idaho and ranked third in lead. The 
company operated the mine and its 1,000-ton flotation mill continu- 
ously during the year; the mill treated 237,098 tons of zinc-lead ore, 
yielding 9,514 tons of lead concentrate and 36,388 tons of zinc con-
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centrate, which together contained 221 ounces of gold, 229,612 ounces 
of silver, 117,000 pounds of copper, 16,023,575 pounds of lead, and 
37,829,285 pounds of zinc. _ | 7 
The Morning mine of the Federal Mining & Smelting Co. was 

operated continuously, but: operations were still handicapped by a 
shortage of labor. The company reported that 71,261 tons of mine 
ore and 5,774 tons of waste-dump ore were treated in its 1,250-ton 
flotation mill at Mullan; the rine ore contained an average of 1.8 
ounces of silver to the ton, 5.9 percent. lead, and 6.3 percent zine. 
According to the annual stockholders’ report of the company for 1948, 
the Morning mine operated at a loss of $124,583 during the first 9 
months of the year, but at a profit of $68,255 during the last 3 months 
of the year, when more labor became available and prices of lead and 
zinc. advanced: Development and exploration in 1948 proved dis- 
appointing; when known ore reserves above the 4,850-foot level are _ 
exhausted, operation of the Morning mine probably will be limited to 
ore that may be mined below the 4,850 level. Ore reserves at the end 
of the year—above the 4,850 level—were estimated at 305,444 tons. 
--Gold Hunter Mines, Inc., worked the Gold Hunter mine and its 
500-ton flotation mill throughout 1948. The company reported that 
38,097 tons of mine ore and 3,980 tons of waste-dump ore were treated 
in the mill in 1948; the content averaged 1.83 ounces of silver to the | 
ton, 1.95 percent lead, and 0.35 percent zinc. | 

Development at the Lucky Friday mine near Mullan produced 
8,146 tons of zinc-lead-silver ore, which was hauled to the Golconda 
custom flotation mill for treatment... Zinc-lead-silver ore (3,525 tons) 
was produced also from the Golconda mine and treated in the Golconda 
mill. The rest of the district output was 4,906 tons of zinc-lead old 
tailings from the Hirte and Hultner properties. , 

- Lelande District (Burke, Mace, Frisco).—The output of the Lelande 
district in 1948 comprised 70,740 tons of zinc-lead old tailings, 55,812 
tons of zinc-lead ore, 54,910 tons of lead ore, 30,798 tons of zinc ore, : 

1,011 tons of lead old tailings, and 110 tons of old mill cleanings. The 
principal producer was the Frisco mine of the Federal Mining & Smelt- 
ing Co. at Gem; the lower levels of the mine were worked by the com- 
pany and the upper levels by the Hull Lease. From the lower levels, 
49,033 tons of zinc-lead ore (containing an average of 1.39 ounces of 
silver to the ton, 4.31 percent lead, and 5.82 percent zinc) were hauled 
to the Morning mill at Mullan for treatment. From the upper levels, 
the Hull Lease treated in its own 90-ton flotation mill 30,798 tons of 
ore, containing an average of 0.4 ounce of silver to the ton, 1.3 percent 

| lead, and 8.9 percent zinc. The Federal Mining & Smelting Co. esti- 
mated the ore reserves at the Frisco mine at the end of 1948 to be 
193,766 tons. | 

- Day Mines, Inc., operated its Sherman mine and 300-ton flotation 
mill near Burke continuously in 1948; the mill treated 54,535 tons of 
ore containing an average of 6.52 ounces of silver to the ton, 9.66 per- 
cent lead, and 1.70 percent zinc. About 60,000 tons of zinc-lead old 
tailings from the Elgin property above Wallace were treated in the 
140-ton Formosa flotation mill by the Small Leasing Co.; however, 
the company ceased operations at the end of the year. The rest of 
the district output was mainly 10,740 tons of zinc-lead old tailings from
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the Hercules dump and 6,779 tons of zinc-lead ore from the Hercules 
and Mace mines. | 

Placer Center District—The output of the Placer Center district-in 
1948 comprised 91,223 tons of zinc-lead-silver ore, 56,587 tons of lead 
ore, and 37,710 tons of zinc-lead old tailings. Nearly all the zinc-lead- 
silver ore was produced from the Tamarack mine, all the lead ore from 
the Dayrock mine, and nearly all the zinc-lead old tailings from the 
Tomsche property. Day Mines, Inc., operated its Tamarack mine 
and 400-ton flotation mill at Dorn continuously; the mill treated 
87,595 tons of ore containing an average of 1.07 ounces of silver to 
the ton, 3.22 percent lead, and 4.53 percent zinc. Day Mines, Inc.; 
also operated its Dayrock mine at Bunn continuously and increased 
the capacity of the flotation mill to 350 tons of ore a day. The mill 
treated 56,587 tons of ore containing an average of 2.32 ounces of _ 
silver to the ton, 3.81 percent lead, and 0.38 percent zinc. Old 
tailings (36,210 tons), containing an average of 1.43 ounces of silver 
to the ton, 1.95 percent lead, and 2.80 percent zinc, from the Tomsche 
property above Wallace, were hauled to the Hercules custom flotation 
mill at Wallace for treatment. The remainder of the district output 
was principally 3,628 tons of zinc-lead ore from the Success and 
Tamarack No. 5 mines operated by lessees. | 

Summit District (Murray).—Leasing operations at the Anchor and 
Silver Strike mines produced 1,107 tons of zinc-lead ore and 370 tons 
of lead ore respectively. High-grade gold ore (55 tons) and lead ore 
(80 tons) were shipped from the Golden Chest mine; in addition, 29 
fine ounces of gold and 10 fine ounces of silver were recovered from 
sluicing 330 cubic yards of gravel. The rest of the district output 
was chiefly 110 tons of zinc-lead ore from the Black Horse claim. 

Yreka District (Kellogg).—The value of the metal output of the 
Yreka district was $29,297,119 in 1948, the highest ever recorded and 
more than double that of any other district inIdaho The district re- 
mained by far the chief lead- and zinc-producing area in Idaho and 
ranked second in silver. In 1948 material produced from the district 
comprised 760,413 tons of zinc-lead-silver ore, 267,511 tons of old 
zinc-lead tailings, 72,647 tons of old zinc-lead-iron tailings, 48,131 
tons of old zinc slag, 22,383 tons of lead ore, and 5 tons of old mill 
cleanings—a total of 1,171,090 tons compared with 1,054,629 tons in 
1947. Of the total ore, old tailings, and old slag, 431,047 tons (con- 
taining 1,761 ounces of gold, 1,023,435 ounces of silver, 479,470 
pounds of copper, 38,976,438 pounds of lead, and 63,565,817 pounds of 
zinc) were zinc-lead-silver ore from eight mines in the Pine Creek 
area of the district—the greatest output by far ever recorded in the 
area; the Page and Sidney mines were the chief producers. However, 
the Bunker Hill & Sullivan mine at Kellogg, with an output of 329,360 
tons of zinc-lead-silver ore and 22,228 tons of lead ore in 1948, con- 
tinued to be the most important producer of ore in the district and 
the largest producer of lead in the State. The company main 2,000- 
ton (increased from 1,700-ton) flotation mill, equipped with a sink- 
and-float unit, treated 329,366 tons of zinc-lead-silver ore from the 
Bunker Hill & Sullivan mine and 259,279 tons of old zinc-lead tailings 
from the Bunker Hill & Sullivan mill tailing dump. The ore con- 
tained an average of 5.475 ounces of silver to the ton, 7.463 percent
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lead, and 1.886 percent zinc, and the old tailings 0.746 ounce of silver 

to the ton, 1.384 percent lead, and 0.691 percent zinc. John George | 

continued leasing operations in the upper levels of the Bunker Hill & 

Sullivan mine and treated about 22,000 tons of lead ore in his mill. 

The Bunker Hill-& Sullivan Mining & Concentrating Co. also treated 
72,647 tons of old jig tailings (containing 0.68 ounce of silver to the 
ton, 1.65 percent lead, 1.16 percent zinc, and some iron) in its 300-ton 

gravity-flotation plant and shipped 48,131 tons of old Bunker Hill a 

smelter slag (containing 0.35 ounce of silver to the ton, 1.81 percent 
lead, and 12.68 percent zinc) to its lead smelter at Bradley. The 

resulting hot slag was sent to the company slag-fuming plant, also 
at Bradley, to recover the zinc. According to the company annual 

report to stockholders, there were produced and recovered from 
Bunker Hill & Sullivan mine ore (including lessee ore) 1,723,131 
ounces of silver, 48,600,000 pounds of lead, and 10,064,000 pounds of 

zinc. An improvement in the supply of mine labor during the year 
resulted in more metals being produced in 1948 than in any year 
since 1943. During 1948 ore reserves were substantially increased by 
the extension of the Truman ore shoot. This major ore body has 
been opened but not fully developed. Ore reserves fully developed 

and ready for mining January 1, 1949, totaled 3,026,884 tons of zinc- 

lead-silver ore, an increase of 155,939 tons over January 1, 1948. 

With the exception of 3 weeks in October when it was closed for 

repairs, the zinc slag-fuming plant of the Bunker Hill & Sullivan 

Mining & Concentrating Co. at Bradley ran continuously. In 1948 
the plant received 126,885 tons of current hot slag from the lead fur- 

naces of the Bunker Hill smelter at Bradley; the resulting lead fume 

(2,931 tons) was sent to the Bunker Hill lead smelter, and the zine 

fume (21,491 tons) was shipped to a smelter at Coffeyville, Kans. 

All of the lead and zinc produced at the plant in 1948 was credited 

to the mines and an old slag dump furnishing the slag-making material. 

Output of zinc-lead-silver ore from the Page mine of the Federal 

Mining & Smelting Co. increased from 129,276 tons in 1947 to 158,179 

tons in 1948. The ore, treated in the Page 500-ton flotation mill, 

contained an average of 3.53 ounces of silver to the ton, 5.98 percent 

lead, and 6.10 percent zinc. The mine ranked second in lead and 
zinc production in Idaho in 1948 and fifth in silver. According to 

the company annual report to stockholders, operations at the Page 

mine were maintained at near capacity despite a shortage of experi- 

enced miners and a large labor turn-over. Development in 1948 in- 

cluded sinking the main shaft an additional 114 feet and exploring 

the Tony vein on the 2,770-foot level. Ore reserves at the end of 

the year were estimated at 852,682 tons, an increase of 366,682 tons | 

over the estimated tonnage at the end of 1947. 
Output of zinc-lead-silver ore from the Sidney mine of the Sidney 

Mining Co. on Denver Creek increased from 70,865 tons in 1947 to 

89,724 tons in 1948. The ore, treated in the company 250-ton flota- 

tion mill, contained an average of 2.78 ounces of silver to the ton, 

5.69 percent lead, and 10.51 percent zinc. The mine ranked third 
in zinc production in Idaho in 1948 and fifth in lead. The flotation 

mill of the Highland-Surprise Consolidated Mining Co. on Stewart 

Creek was increased during the year to 300 tons of ore a day. In
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1948 the mill treated 72,925 tons of Highland-Surprise ore (40;888 
tons in 1947), containing an average of 0.77 ounce of silver to the ton, 
2.17 percent lead, and 6.85 percent zinc. Mining and milling of zinc- 
lead ore from the Spokane-Idaho mine on Pine Creek were continuous 
throughout the year. The company 175-ton flotation mill treated 
54,917 tons of zinc-lead ore in 1948 compared with 38,468 tons in 
1947. The Sunset Minerals, Inc., operated the Liberal King mine 

: and its 100-ton flotation mill also on Pine Creek continuously; the 
mill treated 24,586 tons of zinc-lead ore, which yielded 1,072 tons‘ of 
zinc-lead concentrate and 2,466 tons of zinc concentrate. Mining and 
milling of zinc-lead ore from the Little Pittsburg mine on Denver 
Creek were continuous by the Denver Development Co.; but the 
output of ore declined from 43,626 tons in 1947 to 22,139 tons in 
1948. The rest of the district output was mainly 8,120 tons of zinc- 

' lead ore produced from the Douglas mine on Pine Creek by the Doug- 
las Leasing Co. | i : | : 

: VALLEY COUNTY / 
Thunder Mountain District—The Dewey mine near Stibnite was 

operated 3 months in 1948 by the Gateway Gold & Copper Co., Inc. 
The company reported that 2,500 tons of gold ore were treated by 
amalgamation and concentration and that the concentrates produced 
were treated by amalgamation. The remainder of the district output 

| was principally 23 ounces of gold recovered from old mill cleanings. 
Yellow Pine District—The 2,000-ton flotation mill at the Yellow 

| Pine mine of the Bradley Mining Co. operated all year. The company 
| reported that in 1948 the mill treated 655,682 tons of ore containing 

0.075 ounce of gold and 0.485 ounce of silver to the ton, and 1.211 
percent antimony. The antimony concentrates and gold concentrates 
contained 27,158 ounces of gold, 236,031 ounces of silver, and 12,678,- 
776 pounds of antimony. The mine was again by far the largest 
producer of gold and antimony in the State. Work of constructing 
a smelter at Stibnite, Idaho, for reduction of the antimony and gold 
concentrates, proceeded during the year. oe 

WASHINGTON COUNTY | 

All the output in Washington County in 1948 was 40 tons of copper- 
silver ore produced from the Silver Still mine near Still in the Wash- 
ington (Iron Mountain) district. | |



~ Missouri, Oklahoma, Kansas, and 

| Arkansas 
Silver, Copper, Lead, and Zinc 

/ —_ (MINE REPORT) | . | 

Se By A. J. MARTIN oe 

GENERAL SUMMARY 

ESPITE the impetus to mining afforded by advances in market 

D prices of lead and zinc during 1948, the output of these metals in 

Missouri, Oklahoma, Kansas, and Arkansas as a whole again 

decreased in quantity. This annual decrease was the sixth in succes- 

sion for lead and the seventh for zinc; lead production was the lowest 

since 1934 and zinc since 1896. The decline in 1948 from 1947, 

amounting to 17 percent for lead and 22 percent for zinc, was due 

mainly to work stoppages and idleness of marginal mines previously 

supported by Federal premium payments, but the most important 

factors in the recent continuous yearly declines were the depletion of 

high-grade ore reserves and the necessity for carrying on large de- 

velopment campaigns to restore and maintain reserves of commercial 

erade. Increases in the price of zinc concentrate at J oplin in January, 

July, October, and November 1948 enabled some of the mines and 

tailing mills that had closed when the Premium Price Plan expired 

June 30, 1947, to resume operations, and production rates of both 

lead and zinc in November and December were the highest of the 

year. The value of the lead output, enhanced by the record high 

lead price, exceeded that in any year since 1926. a 

Silver and copper were recovered as byproducts in smelting lead | 

concentrates from Southeastern Missouri, and copper and a little : 

silver were recovered from lead-copper ore mined in the same region. 

All tonnage figures are short tons and ‘‘dry weight”; that is, they do 

not include moisture. : 
- The value of the metal production herein reported has been cal- 

culated at the following prices. , 

" Prices of gold, silver, copper, lead, and zinc, 1944-48 oe 

ee 

. | Gold! | Silver? | Copper?| Lead? | Zinc3 
Year (per fine | (per fine (per (per (per 

ounce) ounce) | pound) | pound) | pound) 

1944. eee eee ee enee ee ceseeeeeeceeeeeeeeeeee-} $35.00 | $0714] $0,135 | $0,080 | $0. 114 
1945.00 IIIT) "35.00 | T+]. 185 "086 1115 
1946. nnn ene eccceeteeseeseeeeeeeeeese--| 3500]. 808 "162 109 122 
1947. 0n nee ee neceeeeeeeeeceeenseereseeeeee| 35.00] 905 "210 144 1121 
1948. TIT 38.00 | 905+). 217 "179 133 
a ee See 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1934, was $20.67+-($20.671835) per fine ounce. 
? Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 

1947: $0.905: 1948: $0.9050505. 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 

bonus payments by Office of Metals Reserve for overquota production. 
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Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma in 1944-47 and, by States, in 1948, in terms of recovered metals 

ce 
. _| Material sold or treated Silver 

Mines | > |--_______ 
| producing | Crude ore | Old tailings Fine Valu 

(short tons) | (short tons) ounces alue 

1944. eee eee 23y | 15,730,407 | 12, 293, O10 92, 243 $65, 595." 
1945_______ eee 247 | 14,163,065 | 11, 271, 347 04, 822 67, 429 1946... eee eee 269 | 13,831,590 | 10, 178, 620 69, 401 56, 076 1947.0 00 254 | 11, 837, 403 6, 041, 783 93, 600 84, 708 

1948 a 
Arkansas.._.....-.--------------_----- 6 1,101 |-.---.-_---- || Kansas__.__......--------------------- 79 1, 788, 298 471,498 |__.____...__|___---__-__- Missouri__.......-..----..------------ 90 4, 520, 103 1, 178, 751 114, 187 103, 345 
Oklahoma.__.....------------- eee 119 | = 2, 228, 294 2, 110,010 |...-------_ |e. 

Total 1948.____-.-- 222-222 e eee 294 8, 537, 796 3, 760, 259 114, 187 103, 345 
eaoaonqq eee SSS ne 

Copper Lead Zine 
| —_—_ | Total 

Short Short Short value tons Value tons Value tons Value | 

1944.__._._.....-.-..---| 3,302 | $891, 540 | 198, 021 |$31, 683, 360 | 191, 797 |$43, 729, 716 | $76, 370, 211 1945__.-..-...-.........] 3,399 917,730 | 196,610 | 33, 816,920 | 140,172 | 32, 239,560 | 67, 041, 639 1946._.......-...-------| 1,857 601, 668 | 159, 256 | 34,717,808 | 139, 574 | 34,056,056 | 69, 431, 608 1947__..................| 1,760 739, 200 | 153, 838 | 44,305,344 | 109,651 | 26,535,542 | 71, 664, 794 
1948 es es es es es es as 

Arkansas...........-.--|.-.---.---|------------ 22 7, 876 31 8, 246 16, 122 Kansas. _...-.--.-------|-------.--|------------| __ 8,386 | 3,002,188 | 35,577 | 9, 463,482 | 12 465, 670 Missouri-....-----.----| 2,370 | 1,028,580 | 102, 288 | 36, 619, 104 6,463 | 1,719,158 | 39, 470, 187 Oklahoma---.---..----|-.--------|------.-----| 16,918 | 6, 056,644 | 43, 821 | 11, 656,386 | 17,713, 030 
Total 1948........] 2,370 | 1,028, 580 | 127,614 | 45,685,812 | 85, 892 | 22, 847,272 | 69, 665, 009 

nen ne een een A SS TS se es 

Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, Missouri, 
and Oklahoma in 1948, by months, in terms of recovered metals 

Oe EEE e_—_<O 

Month Silver (fine |Copper (short} Lead (short | Zine (short 
ounces) tons) tons) tons) 

January --..-.--.-------------2- +e 11, 235 280 12, 111 6, 448 
February. ...-----------------------------_---- 10, 788 195 11, 848 6, 921 March. ___....--.------22--- 2 eee eee 12, 271 226 13, 407 7, 819 April__-..-. 0-22-2222 2-e-e eee 12, 668 210 13, 125 7, 883 May.-...--..-.----------------- ee 11, 517 230 12, 370 8, 295 June_......---------------------- eee 12, 102 234 13, 116 7,145 July... .-.2.------- 22 e 2, 338 20 2, 870 4, 276 August ____..---------.--2---22 2 257 70 1, 184 4, 270 September.._.-----------.--------2--2---- 3, 885 140 5, 826 7, 139 
October___.-_--------------------------- eee. 12, 255 245 12, 215 8, 199 
November-.--.-.----------------------2----_ 12, 280 250 13, 963 8, 707 
December. --.--.-------------------------- 2 8 12, 591 270 14, 579 8, 790 

Total 1948_.__---.---.-.-2-2- eee 114, 187 2, 370 127, 614 85, 892 
~™ EEE  OOL 

es 

Silver.—Silver was recovered as a byproduct by smelters treating 
Southeastern Missouri lead concentrates. These concentrates usually 
contain 1 to 2 ounces of silver a ton. A large part of the lead derived 
from the concentrates is not desilverized, and this silver is not re- 
corded as recoverable production. The copper concentrates made 
from lead-copper ore also contain a little silver. The total silver



MISSOURI, OKLAHOMA, KANSAS, AND ARKANSAS 1513 

recovered in 1948 was 114,187 fine ounces, compared with 93,600 ounces 
in 1947. | a, 

- Copper.—The increase in the Missouri output of copper from 1,760 
tons in 1947 to 2,370 tons in 1948 resulted from a larger production 
of copper concentrates by the Madison mill at Fredericktown, Madison 
County, which treated lead-copper ore. The quantity of copper a 
contained in byproduct matte shipped from smelters treating lead 
concentrates was a little less than in 1947. 

- Lead.—Production of recoverable lead in the Southeastern Missouri 
region was 100,654 tons in 1948, the lowest since 1935 but still con- 
siderably higher than that of any other domestic region or State. 
The decrease from 1947 (22 percent) was due mainly to work stop- 
pages. The Tri-State zinc-lead district (Southwestern Missouri, 
Oklahoma, Kansas) produced 26,901 tons of lead in 1948, an increase 
of 11 percent over 1947 despite a low output in July and August 
caused by a work stoppage. The Central Missouri district produced 
37 tons of lead and Arkansas 22 tons in 1948. 

Zinc.—The Tri-State district produced 84,839 tons of recoverable 
zinc in 1948 compared with 109,338 tons in 1947. The decrease re- 
sulted from a work stoppage and the idleness of some of the marginal 
mines and tailing mills that contributed to the output in 1947 until 
Federal premium payments ceased June 30. A general review of 
mining and milling in this district is in the Tri-State District section 
of this chapter. The Southeastern Missouri region produced 1,022 
tons of zinc in.1948 (part recovered from zinc concentrates and part 
from lead-smelter slag) and Arkansas 31 tons. _ 

20 - , — | 

poms wt | | 5 Y A 
15 , SS id | | 

a 5 XN 

2 | | 

1943 1944 1945 1946 1947 1948 

FIGURE 1.—Mine production of lead and zinc in Arkansas, Kansas, Missouri, and Oklahoma, 1943-48, 
by months, in terms of recoverable metals. 

MINING AND METALLURGIC INDUSTRY 

The extraordinary rise in the price of lead before the Premium 
Price Plan expired June 30, 1947, enabled the straight lead mines to 
readjust operations within that year to competitive open-market 
conditions. The readjustment period for the zinc and zinc-lead 
mines, however, continued through 1948. The moderate increase in 
the price of zinc concentrates at Joplin in January and further sub- 
stantial advances in July and November led to reopening of many of 

883326—50-—_96
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the Tri-State mines that had closed when premium payments ceased. 
The extent of the renewed activity was not reflected in production 
figures until the last 3 months of the year, owing to the time required 
to reopen the mines, and the work stoppage in July and August at the 
mines and mills of the Eagle-Picher Mining & Smelting Co. The 

: high lead price stimulated selective mining of Tri-State ore bodies 
relatively high in lead and revived small-scale shallow lead mining by 
individuals. In the Southeastern Missouri region there was a large 
increase in the quantity of old lead tailings re-treated, but the tonnage 
of crude ore milled decreased materially because of labor strikes and 
continued demands on manpower and equipment for development 
work postponed during the war. — Po | ee 

The Bureau of Mines, in cooperation with the Geological Survey, 
_ continued exploratory drilling, field:examinations, and. metallurgical 

tests on copper, lead, and zinc ores. 
Fifty-two mills (5 less than in 1947) operated: all or. part of 1948 on | 

lead and zinc ores and old tailings in the four States. The daily 
capacity of the mills ranged from 25 to 15,000: tons and averaged 
1,457 tons. Most of the mills used gravity concentration and flota- 
tion. Flotation concentrates comprised 46 percent of. the total lead 
concentrates and 64 percent of the zinc concentrates produced. The 
active smelters were the lead smelters at Galena, Kans., and Hercu- 

| laneum, Mo.; the zinc smelters at. Bartlesville, Blackwell, and 
Henryetta, Okla., and Fort Smith, Ark.; and the oxide plant. at | 
Coffeyville, Kans. Waelz plants were operated in conjunction with 
the zinc smelters at Henryetta and Fort Smith, © =| 

ORE CLASSIFICATION = 

The following table classifies the combined ore and old tailings 
produced in Arkansas, Kansas, Missouri‘and Oklahoma in a manner 
comparable to the classes shown in the tables on ore classification in 
the chapters devoted to mining in the Western States. The basis for 
classification is given in the Gold and Silver chapter of this volume. 
Additional details of the tenor of ore and old tailings milled and the 
concentrates produced in Kansas, Missouri, and Oklahoma are given 
in tables in the Review by States section that follows. Such tables 
for Arkansas are omitted because only small-scale intermittent mining 

| of lead and zinc was done there from 1918 through 1948. , 

Ore and old tailings sold or treated in Arkansas, Kansas, Missouri, and Oklahoma 
in 1948, with content in terms of recoverable metals | 

Souree Mines Ore, ete. : Copper Lead Zine 
producing | (short tons)| ounces) {| (short tons) | (short tons) | (short tons) 

Lead ore ?__--__2 ee 51 | 5, 586, 683 114, 187 2, 270 104, 010 1, 540 
Zine ore ?_______._-.---------- 73 | 3,980,436 |_--..-----2 |e. --- e 2, 904 _ 38, 385 
Zinelead ore...-.--.-..- 2. 170 | 2,730,936 |._..--.--..-|-..-..-.---.| 20,700 |< 45, 967 

Total: 1948......------- 294 | 12,208,055 | 114, 187 2,370 | 127,614 85, 892 
1947..-...--- 254 | 17,879,186 | 93, 600 1,760 | 153,838]. 109, 651 

1 Includes lead-copper ore from 1 mine; also 1,166,456 tons of old tailings remilled, concentrates from 
which were mixed with those from crude ore. , 7 

2 Includes 2,593,803 tons of old tailings yielding 6,116 tons of recoverable zine and 65 tons of lead. : ”
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ou -- -JRI-STATE DISTRICT 

The output of zine concentrate in the Tri-State district totaled 

159,609 tons valued at $13,929,151 im 1948 compared with 204,068 

tons valued at $21,792,921 (including $8,463,306 in Federal pre- 

miums) in 1947. The quantity of zinc produced in 1948 was the 

lowest since 1896, but the value was slightly higher than the average 

for the 5 years 1935-39. The sharp decrease in production in 1948 

was due mainly to the idleness of some of the marginal mines and 

| tailing mills that operated while Federal premiums were being paid | 

the first half of 1947, and a 9-week work stoppage at the mines and 

| mills of the Eagle-Picher Mining & Smelting Co. | 

Production of lead concentrate, stimulated by the record high 

price, increased from 32,006 tons valued at $6,090,622 in 1947 to 

35,862 tons valued at $8,302,564 (highest since 1927) in 1948. The © 

district production, in terms of recoverable metals, was 84,839 tons 

of zinc and 26,901 tons of lead in 1948 compared with 109,338 and 

24,239 tons, respectively, in 1947. 

Production of lead and zinc concentrates in the Tri-State district (Kansas, 

Oklahoma, and Southwestern Missouri), 1944-48 

, o- Concentrate Average assay | Average value 

ec, | Orgggten | Gust ehort'ons) | Eusns) | Gperoond) | Peentrates 
: (short tons) ———-———-} 47) 

| Lead | “Zine | Lead | Zine | Lead | Zine | Lead | Zine 

ae FROM CRUDE ORE 
4 , 

= a o ag i ul a 59. 72 ae 
1945__-.---.---..-L+-]. 7, 441, 345 ' - 31, 643 217, 790 i438 |. 2.93 | 75.61 59.96 | 125. 00 110. 48 

1946_.-......----..--| 8, 271, 512 30, 468 | 224,910 .37 2.72 | 77.40 | 59.88 | 164.81 116. 15 

Fog 7774 @ 299, 702 | 31:842.| 181,662 | .51 | 2.92) 77.41 | 59.68 | 190.72 | 107. 42 
1948] 4,314,190 | 35, 706 | 147,980) 83 | 3.43 | 76.64 | 59.09 | 231.85 | 87-10 | 

ee 
| 

FROM. OLD TAILINGS REMILLED 

= a i e 3 y i i i 98.18 
1945......-.--...-.--] 11, 271, 347 01 41,211 | .002| 37] 51.24 | 5867 | 69.12} 104.97 
1946......-..-...--.-| 10, 178, 620 182 | 33,795} .002| .33| 4835 | 58.60] 90.85| 117.10 
1947_-..............| 8, 740, 459 164| 227406 | .008| 139] 45.12| 58.31 | 107.09] 101.69 
1948. .-..--..-...--.-| 2, 545, 903 156 | 11,620| .006| :45| 51.28) 58.47 | 155.14 | 89.50 

nn ns nr 

, DISTRICT TOTAL 
a 

aS iy a ae y 4 a ae 104. 51 
1945 22 TTTT| 18 712% 602 | 31, 844 | 259,001 | 17 | 1.38 | 75.45 | 59.75 | 124.65 | 109.60 
988777] a8, 450, 132 | 30,650 | 258,705 | 17 | 1.40 | 77.23 | 59.71 | 164.37 | 116.27 
LOE 22] a8 970,161} 32,006 | 204,068 | 27 | 1.70 | 77.25 | 59.53 | 190.30 | 106.79 
194872222222 6910, 093 | 35,862 | 159,609] 52 | 2.31 | 76.53 | 59.04 | 231.51 | 87.27 

The weekly quoted price for 60-percent zinc concentrates at Joplin 

in 1948 was $70.35 a ton from January 3 through January 17, $78 

from January. 24 through July 24, $95 from July 31 through October 

16, $98 from October 23 to November 13, and $110 from November 

20 through December. The quoted price for 80-percent lead con- 

centrates was $195.65 a ton from January 3 to April 3, $231.65 from
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FIGURE 2.—Average prices received by sellers per ton of concentrates in the Tri-State district, 1907-48 
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FIGURE 3.—Quantity of crude ore milled in the Tri-State district, 1907-48.
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FIGURE 4.—Metal recovered per ton of crude ore (rock) milled in the Tri-State district, 1907-48. 

April 10 to July 24, $257.37 from July 31 to October 30, $286.17 

from November 6-27, and $290.92 the rest of the year. 
The advances in prices of lead and zinc concentrates during 1948 

resulted in the reopening of many Tri-State mines that had closed 

when the Premium Price Plan expired, as well as other old mines, 

particularly those that had produced considerable lead in the past. 

There were numerous small-scale, shallow lead operations by indi- 

viduals. Hand jigs were seen in operation for the first time in recent 

years. In December about 120 mines, 29 mine mills, 4 tailing mills, 

and 3 slime and clean-up mills were operating compared with 75, 22, 

3. and 1, respectively, in December 1947. ‘These mines do not in- 

clude many small intermittent producers; the total producing mines, | 

gouges, and mill ‘and dump clean-ups active all or part of 1948 was 

| 270 compared with 234 in 1947. The depth of the operating shafts 

ranged from 30 to 450 feet; open-pits, worked at depths ranging from 

a few feet to 90 feet, yielded 165,000 tons of ore or 4 percent of the 

district total output of crude ore from mines and dumps. 
There was less activity in exploratory drilling in the Tri-State 

district and nearby. areas in 1948 than in most past years when metal | 

prices were high. The Anaconda Mining Co. did considerable drill- 

ing in Crawford County, Kans., north of the areas that have been 

productive in the past. The Bureau of Mines had drilling projects 

in the South Carthage, Lone Elm, Canyon Diggings, and North 

Empire areas. Data on certain drilling projects were published 

during the year eT | 
1 Brichta, Louis C., and Needham, A. B., Churn Drilling at the Capital and Greenland Zinc Mines, 

Lawrence County, Mo.: Bureau of Mines Rept. of Investigations 4318, 1948, 24 pp. 

Ballinger, Homer J., Mon-Ark Zinc-Lead Mines, Christian County, Mo.: Bureau of Mines Rept. of 

Investigations 4297, 1948, 1@pp. Churn Drilling at Mary Arnold Zine-Lead M ines, Christian County, Mo.: 

Bureau of Mines Rept. of Investigations 4313, 1948, 8 pp. Investigation of Rex Zine Mine, Howell County, 

Mo.: Bureau of Mines Rept. of Investigations 4325, 1948, 11 pp. 
Knox, Clinton C., Investigation of Melrose Zine-Lead District, Ottawa County, Okla., and Cherokee 

County, Kans.: Bureau of Mines Rept. of Investigations 4337, 1948, 92 pp. Investigation of Zinc-Lead 

Deposits on Extensions of.the Miami Trough, Ottawa County, Okla., and Cherokee County, Kans.: Bu- 

reau of Mines Rept. of Investigations 4415, 1949, 35 pp. 

Ruhl, Otto, and Ballinger, Homer J., Investigation of the Zinc-lead Deposits in Horizons below the 

grand ie opp. Galena District, Cherokee County, Kans.: Bureau of Mines Rept. of Investigations 

, 119 pp.
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REVIEW BY STATES =** °° >. 

MISSOURI : 

Missouri has been the chief lead-producing State for 41 consecutive 
years and until 1918 had ranked first in‘zinc production for many 
years. In 1948 operations at the principal lead mines were inter- 
rupted about 11 weeks by work stoppages, and the output of recover- 
able lead decreased to 102,288 tons compared with 132,246 tons in 
1947. Zine production decreased heavily after Federal premium 
payments ceased June 30, 1947, and was only 6,463 tons in 1948 
compared with 17,074 tons in 1947. The principal lead mines are in 
the Southeastern Missouri region. Silver and copper are recovered 
as byproducts in smelting lead concentrates produced in this region, 
and copper and a little silver have been recovered in some years 
(including 1944-48) from lead-copper-(cobalt-nickel-iron) ore mined 
in Madison County. Silver recovered in 1948 totaled 114,187 fine 
ounces and copper 2,370 tons compared with 93,600 and 1,760 tons, 
respectively, in 1947. In the sale of the lead concentrates, no value 
is attached to the silver and copper, as the quantity recovered per 
ton of concentrates is very small. The zinc output comes largely 
from zinc-lead mines in Southwestern Missouri. The Central dis- 

| trict of Missouri had a small output of lead in 1947 and 1948 and of 
both zinc and lead in 1944-45; the figures are included with those of 
Southeastern Missouri in the table that follows. ee 

Southeastern and Central Missouri—The mine production of 
recoverable lead in Southeastern Missouri decreased from 129,516 tons 
in 1947 to 100,654 in 1948. Most of the decrease resulted from work 
stoppages at the mines of the St. Joseph Lead Co., largest producer of 
lead in the United States, and the Madison mine of the National Lead 
Co. St. Louis Smelting & Refining Division. Zinc production totaled 
1,022 tons, part of which was recovered from zinc concéntrates derived 
from lead ore and part from lead-smelter slag. = 58 . 

In St. Francois County the St. Joseph Lead Co. operated its Bonne 
Terre, Desloge, Federal (including Doe. Run), and Leadwood mine 
groups and mills. The daily capacity of the four mills at the end of _ 
1948 ranged from 2,800 to 14,000 tons and totaled 26,400 tons. Treat- | 
ment is by table concentration followed by flotation. Each mine 
group has an underground, electrified, rail haulage system, which 
moves the ore from the working faces to a central ore-hoisting shaft: 
The four ore-hoisting shafts at the mills are 326, 276, 497, and 541 feet 
deep; the Doe Run shaft is 160 feet deep. Other shafts are used for 
men, supplies, and poor rock. Development on the four groups in 
1948 totaled 179 feet of shaft, 64,390 feet of drifting, 2,134,945 feet of 
‘diamond drilling, and 63,789 feet of churn drilling. The following 
information was extracted from the company’s eighty-fifth annual 
report to stockholders. | —— 

The expanded exploration program initiated in 1947 was aggressively carried 
forward [in 1948]. The lag in development which had resulted from forced curtail- 
ment during the depression and war years has now been largely overcome, and 
continued maintenance of a proper balance between the rate of mining and devel- 
opment work in the mines of this Division can now be foreseen. Good progress 
has also been made in modernizing underground equipment.and. facilities, which 
will contribute to greater over-all efficiency in present and future Operations.
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The. Desloge mill operated during the entire year on tailings, and a total of 

1,164,000.tons of old tailings were milled at this, and at the company’s other Lead 

Belt plants; thus fully utilizing the installed mill capacity of the district during a 

period when the demands on both manpower and equipment for the development 
program resulted in some curtailment in the rate of underground mining. 

The lead bonus of 25 cents per shift worked for each one cent increase in the 

price of lead above 12 cents per pound New York remains in effect at this division, 

| and each employee receives the same amount of lead bonus per shift. 

_- At Herculaneum, one-third of the company’s lead concentrates was smelted, 

with satisfactory recovery and at a reasonable cost; the balance of the production 

will continue, until 1953, to be smelted at East Alton, Illinois when the present toll 

contract terminates with the American Smelting & Refining Company. * * *. 

The operation of the electrothermic furnace for the recovery of zinc and lead from 

blast furnace slag supports the belief that the system has considerable prom- 

ise. . 

The 2}4 months’ Lead Belt strike contributed materially to the lower lead pro- 
duction. * * *. — | Se 

_ In Madison County the St. Joseph Lead Co. operated the Mine La 
Motte mine and mill. The daily capacity of the mill was increased 
from 1,500 to 2,000 tons, a 75-foot shaft was reopened, and the 136-foot 
shaft sunk in 1947 was put in operation. T'wo other shafts, 307 and 7 

116 feet deep, were operated. Mine development in 1948 included 

4,570 feet of drifts, 68,024 feet of diamond drilling, and 24,675 feet of 

churn'drilling. na - 
The National Lead Co. St. Louis Smelting & Refining Division oper- 

ated its Madison mine and all-flotation mill continuously in 1948, 

except during a work stoppage in July and part of August. Four 

shafts, averaging 400 feet in depth, were used. Equipment was added 
to raise the capacity of the mill from 800 tons daily to 1,200. The 

mine contains ore bodies that yield considerable iron, cobalt, and nickel 

_ with lead and copper, but operations in 1948 were confined chiefly to 

the mining of lead-copper ore; the output of copper increased sharply 

over 1947, and that of lead increased slightly. . 
The Park City Consolidated Mines Co. operated its Ruth mine from 

January 1 to July 14 and the adjoining St. Louis No. 3 from January 1 

to May 15. In August the company leased the Fleming-Catherine 
group from the Fredericktown Lead Co. and operated that group from 

September 1through December. The ore was trucked to the Park 

City 400-ton all-flotation mill for treatment. The Fredericktown Lead 

Co. operated the Fleming-Catherine from January 1 until the miners 

went out on strike February 25. | | . 
“In Jefferson County the Fredericktown Lead Co. continued under- 

ground development work on the Valle Mine group and operated the 

200-ton jig.and table mill on lead ore from the mine and dumps; the 

recovery from 41,587 tons milled was 356 tons of concentrates assay- 
ing 72.48 percent lead, valued at $82,178. — Some lead ore was shipped 

from the. Casey mine, and 188 tons of galena were shipped from barite 

diggings in Washington and Jefferson’ Counties. — Certain data on 

drilling by the.Bureau of Mines in previous years were published in 

2 McMillan, W. D., Churn Drilling at the McGregor Zinc-Lead Mine, Washington County, Mo.: Bureau 

of Mines Rept. of Investigations 4308, 1948, 6 pp. 
Ballinger, Homer J., Investigation of the Krueger Zine Deposit, Washington County, Mo.: Bureau of 

Mines Rept. of Investigations 4292, 1948, 49 pp. 
McMillan, W. D., Fine, M. M., and Kenworthy, H., Investigation of the Dempsey Zinc-Lead Mine, 

Washington County, Mo.: Bureau of Mines Rept. of Investigations 4332, 1948, 16 pp.
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The Central district of Missouri produced 37 tens ef recoverable 
lead in 1948 and 65 tons in 1947. The depth of mining at the Glover 
open-pit mine at Russellville, Cole County, was below the lead-bearing 
clay in 1948; and the ore contained only a small percentage of lead, 
with barite the principal product. . | : 

Mine production of lead and zinc in Southeastern and Central Missouri, 1944-48 
| | 

- Metal content 2 
Lead concentrates | Zinc concentrates 

| (galena) (sphalerite) ! j 
Year ce Lead » . Zinc 

| Short Short Short | Short | tons Value @ tons Value tons Value | ‘tons Value : 

1944.___..._.__......] 248, 279 |$19, 920, 200 | 3, 206 | $119, 485 169, 962 |$27, 193,920 | 41,508 | $343, 824 1945__.-.---.---.--:-] 245, 805 | 21, 870,243 | 1,335 | 45,706 | 173,053 | 29,765,116 | #595 | 136, 850 1946___---.----------] 189, 401 | 21, 677, 221 |- 1,731 | 61,147 | 135,891 | 29, 624; 238 451} 110,044 | 1947___._._...__...-.] 183, 084 | 31, 762, 029 560 | 15,996 | 129,581 | 37,319,328 | 6295 71, 390 1948_.-.---------.--] 145, 364 | 30,396,488 | 567 | 55,231 | 100,691 | 36,047,378 |¢1,022| 271,852 

1 Includes zinc-lead carbonate concentrates. ne 
2In calculating metal content of the ores from assays allowance has been made for smelting losses of both 

lead and zinc. In comparing the values of ore 4nd metal it should be borne in mind :that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. Cote . - 

3 Values given are to a certain extent arbitrary, as: part of the lead concenttates are smelted by the 
roducer. 

P 4 Includes 776 tons recovered from lead-smelter slags and byproduct matte from lead Smelting. 
5 Includes 240 tons recovered from byproduct matte from lead smelting. 
6 Includes zinc recovered from lead-smelter slag. 

Tenor of lead ore and concentrates in Southeastern Missouri disseminated-lead 
district, 1944—48 

eT 4944 1945 1946 1947 | 1948 

Total lead ore !__-___--...---------------Short tons_.|6, 535, 874 |6, 675, 767 |5, 491, 239 |5, 856, 334 | 5, 384, 861 Galena concentrates in ore_-.__.._....__.-_percent__ 3.72 3. 68 3. 44 3.12 2. 70 
Average lead content of galena concentrates___do__.. 71. 02 71. 66 73. 09 72, 22 70. 60 Average value per ton of galena concentrates.._......| $81. 78 $88.95 | $114.39 +: $173. 49 $209. 11 

a
 

' 1 Includes lead-copper ore. Includes old tailings remilled: 1944-46—none; 1947—301,324 tons; 1948—1,164,356 
ons. 

Southwestern Missouri—The Tri-State district, which includes 
Southwestern Missouri, is described in an earlier section of this chapter. 

In Southwestern Missouri production of zinc concentrates de- 
creased 67 percent and lead concentrates 40 percent in 1948 compared 
with 1947. The principal producers (combined zine and lead con- 
centrates), in order of output, were the Kansas Explorations (Inc.) 
Buckingham mine north of Oronogo (closed in August); the Gold- 
field Consolidated Mines Co. Navy Bean and other properties in the 
Wentworth area acquired from the Century Lead & Zinc Co. during
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the year; the Dale Mining Co. Dungy mine at Stark City (company 
also operated the Ryder mine at Pioneer); the Federal Mining & © 
Smelting Co. Duenweg mine; the Little Ben Mining Co. High Five 
mine at Waco; and the Glen Richey Shinn mine at Stark City. All 
the foregoing mines produced more than 500 tons of concentrates 
each and were served by mills at or near the mine. The Federal 
Granby-American mill treated 26,071 tons of lead ore from the mine 
and an open pit. The St. Louis Mining & Milling Co. mill at Thoms 
Station treated custom ore. The Northside mill at Chitwood, ac- 
quired by the Wildwood Mining Co., treated some company ore. 
The Kansas Explorations (Inc.) Jasper mill west of Joplin was re- 
opened in December to treat custom ore. The Swartz mill at Lone 
Elm ran part time from May to December. The Playter mill at Waco 
handled ore from the Reynolds group at Waco and the Quick Seven — 
near Neck City until June, when it was leased to Glen Richey and 
used to treat ore from the Grasselli Mine in Kansas. The Magajupa 
mine at Duenweg operated during January and February. Ore was 
shipped from the Oronogo Circle dump to the Central mill at Cardin, 
Okla. Other shippers to custom mills included the Big Cave west of 
Joplin, Crawford near Seneca, Little Beaver near Diamond, N. Y. C. 
at Lone Elm, O’Keefe near Thoms Station, Olson (I. N. Clark) near 
Spurgeon, and Rex (1,000-acre tract) at Joplin. Numerous small- 
scale operations (mostly lead mining) in the Jasper and Newton 
County areas produced a considerable aggregate tonnage of con- 
centrates. In Christian County Jones & Webster worked the Mary 
Arnold mine at Ozark part of the year. In Greene County the 
H. & H. Mining Co., working the Two Sons mine at Ash Grove, _ 
washed and hand-jigged 350 tons of ore that yielded 14 tons of 81- 
percent lead concentrates worth $3,446. 

Mine production of lead and zinc in Southwestern Missouri, 1944-48 

a 
. | Lead concentrates | Zine concentrates | Metal content i 

Year Galena Carbonate - Sphalerite _ Silicate Lead Zine 

: Value Short) value Short Value ma Value Short Value - Value 

1944 ____| 6, 2041$752, 796] 9| $855] 64, 651|$6, 898, 980| 2, 453,$218, 017] 4, 721|$755, 360] 35, 118)$8, 006, 904 
1945.__.-.| 47679| 635,031|..____|_-..--| 40,156] 4,605, 647| 606| 44, 600| 3, 522| 605, 784) 21,580) 4, 963, 400 
1946__...._| 4, 290| 734, 676| 84/12, 067| 40,937| 4,985, 668| 332] 20, 243] 3, 221| 702, 178) 21, 783| 5,315, 052 
1947___..-_| 3,412] 655,080| — 168|23, 866| 31, 480| 3, 402, 384| 763] 49, 235| 2, 665| 767, 520| 16,779) 4, 060, 518 
1948____--| 2,004) 474,233} 130/21; 465] 10,475 913, 538 : 3, 212| 1, 597| 571; 726| 5,441) 1, 447,306 
a 

1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zine In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades.
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Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
oe | Southwestern Missouri, 1947-48 : 

—— 

of 1947 1948 

| Old Old 
Crude | tailings | Crude | tailings 

me ore and ore and “ 
slimes _ slimes 

mee 

Total ore, ete., milled__...._._.........._._..-.._._Short tons... 1, 157,917 | 240,270 | 297, 598 14, 395 
Total concentrates produced: 

6 ee; 1; 3, 577 3 2, 109 25 
_ “Zine.__..-.--._-2------------------------------------d0-_-.] 30, 138 2, 105 10, 393 142 
Ratio of concentrates to ore, etc.: 

Lead_-_-..--------.-.------.--------------------- percent... 0. 31 0.001 0. 71 0.17 
Zine_-_-_._..-.-- eee eee 0 2. 60 0. 88 3. 49 0. 99 

* Metal content of ores, ete.:! 
- Lead_.-- eee 0 0.23 |. 0.001 0. 54 0. 10 

_ Gine._-- ee eee eee 0 1. 51 0. 48 2. 01 0. 51° 
Average lead content of galena concentrates........_._...do__.. 76. 68 66. 67 77..72 56. 00 
Average lead content of lead. carbonate__........_.__.....do___. 58.93 j...---_--- 56.92 |... - 
Average zinc content of sphalerite concentrates._...._...do___- 58. 51 54. 35 57. 54 51. 41 
Average zinc content of silicates and earbonates_........_do_._- 40, 50 j.----__._- 38. 33 |---------- 
Average value per ton: - 
" Galena concentrates. _._..------..---.-.-----..-.-----------] $192.04 | $134.33 | $237.29 $185. 52 

Lead carbonate concentrates.................-.---..--.-.--| $142.06 |_._._.___. $165.12 |_....--_.- 
Sphalerite concentrates__._......-.....-...-.-_---.----.-..| $109.34 $90. 48 $87. 39 $74. 49 
Zine silicates and carbonates___.....-..-------------.------| $64.58 |_---._-___- $53. 58 |----.----- 

1 Figures represent metal content of the crude ore (or ‘‘dirt’’) only insofar as it is recovered in the con- 
cenirates; data on tailing losses not available. . 

| OT OKLAHOMA 

Mines and tailing mills in Oklahoma produced 52 percent of the 
total Tri-State output of zinc and 63 percent of the lead in 1948 

| compared with 47 percent and 59 percent, respectively, in 1947. Only 
three Oklahoma tailing mills were in operation in 1948 compared 

| with nine when Federal premium payments ceased June 30, 1947. 
The State output of recovered zine decreased 14 percent and lead 
increased 18 percent from 1947. Details of the Tri-State district, 
which includes Oklahoma, are presented in an earlier section of this 
chapter. | | 

Mine production of lead and zinc in Oklahoma, 1944-48, and total, 1891-1948 

SSS SC SS SS SSS SS i heels 

Metal content ! 
Lead concentrates Zine concentrates _ 

(galena) (sphalerite) . 
Year Lead Zine 

Short Short Short , Short 
tons Value tons Value tons Value tons Value 

1944..______e 18, 455 | $2, 258, 188 170, 470 |$18, 067, 967 13, 944 | $2, 231, 040 91,449 | $20, 850, 372 
1945_.________ 17, 198 2, 097, 952 128, 934 | 14, 021, 165 12, 664 2, 178, 208 69, 300 15, 989, 000 
1946... __ 17, 847 2, 903, 065 129, 473 | 15, 170, 928 13, 697 2, 985, 946 69, 552 16, 970, 688 
1947_________ 18, 857 3, 600, 407 95, 126 | 10, 699, 593 14, 289 4,115, 232 51, 062 12, 357, 004 
1948.2 22, 638 5, 214, 366 82, 734 7, 178, 960 16, 918 6, 056, 644 43, 821 11, 656, 386 

1891-1948____|1, 491, 395 |130, 214, 029 /9, 045, 032 |420, 092, 108 |1, 149, 998 |154, 232, 783 |4, 766,117 | 670, 545, 088 
LL a SE Sv SS Ssh os SSS SSS he SS 

1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zine. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zine is calculated 
from the average price for all grades.
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Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates | 
— - - produced in Oklahoma, 1947-48 7 

a oe | 1947 1948 

7 | Old tail- Old tail- 
Crude ore| ings and |Crude ore} ings and 

slimes slimes | 

Total ore, ete., milled.....................---------Short tons..|2, 818, 476 |4, 104, 851 |2, 228, 294 | 2, 110, 010 
Total concentrates produced: 

Galena_.....--.-----2--s-2eeeeeee een ene eee eeen ee 0---.| 18, 748 114.| 22, 507 131 
Sphalerite...-..-..---.--...-..-2ss-2ssssssszse-.s-.d0__--| 81,804 | 13,322 | 73, 899 8, 835 

Ratio of concentrates to ore, etc.: — 
Lead ._.--.-.-----------------~-------------------percent__ 0. 67 0.003 1.01 0. 006 
ZinG.--.-- 2-1 --ae sess eeneeeeesseeeeeeeeeeeeeeee---d0----} 2,90 32] 3.82 0.42 

Metal content of ore, etc.: ! 
Lead... 22-2 eee see ene nee eee eee eee eee AOL 52 001 77 008 

© Zine oT] a 19 1.95 24 
Average lead content of galena concentrates.._..._----.--do-_-- 77. 54 39. 47 76. 40 50. 38 
Average zinc content of zinc concentrates-_.._------------d0---- 59. 78 58. 73 58. 91 58. 25 
Average value per ton: 

- Galena concentrates....-..---------------------------------| $191. 54 $90.87 | $230.81 $149. 34 
Zinc concentrates . _..-.--.---------------------------------] $111.73 | $117.07 $86. 61 $88. 13 

1 Figures represent metal content of the crude ore (or “dirt’’) only insofar as it is recovered in the con- 
centrates; data on tailing losses not available. 

Operations at the mines and mills of the Eagle-Picher Mining & 
Smelting Co., largest producer of zinc and lead in Oklahoma and the 
Tri-State district, were interrupted by a labor strike from July 1 to 
September 5, 1948, and a number of other mines that shipped ore to the 
company Central mill could not operate during this period. During 
the rest of the year the Central mill (capacity 15,000 tons daily) oper- 
ated at one-half to two-thirds capacity. The mill is equipped with 
differential-density (sink-and-float) preliminary-concentration units, 
which furnish an enriched product for treatment by jigging and flota- 
tion. Of the 2,138,093 tons of ore treated in 1948, 62 percent came 
from Oklahoma. Eagle-Picher mines in Oklahoma shipping to the 
mill were the Blue Goose mines, Buffalo, Crawfish, Goodeagle No. 3, 
Goodwin, Gordon, Grace Walker, Hum-bah-wat-tah mines, John 
Beaver No. 2, Kenoyer No. 1 (formerly American Zinc No. 7), Lottson 
No. 2, Netta, Piokee, Royal, See Sah, Slim Jim-Bankard, Southside 
No. 2, Swift, Vantage, Wilson, and White. Other large Oklahoma 
shippers to the mill (in order of tonnage) included the Federal Mining 
& Smelting Co. (Gordon, Lucky Syndicate-Howe-Ohimo), F. W. 
Evans (Shorthorn-Craig), and the Mahutska (Jeff City No. 2, Eudora), 
W.M. & W. (Velie, Little Greenback), Carpenter (New York, Oko, | 
Grace Walker), C. G. & C. (lucky Bill), Jake Dryer (Southside), 
Tongaha (Anna Beaver, Tongaha), Hunt (Netta), Frank Hudson 
(Bingham), Little Bill (DeWitt), Cardinal, Hudson (Craig), and Bob 
White (Little Greenback-Mehunka) mining companies. The Eagle- 
Picher Bird Dog mill operated from May through December on slimes. 

The Nellie B. Mining Co., a new operating company in the Tri- 
State district, became the second-largest district producer of zinc and 
lead during the last few months of 1948. In January the company 
acquired the Marcia K (Lawyers) and Davis-Big Chief (Skelton) 
properties, in July the Rialto Mining Corp. properties, and in Sep- 
tember the Evans-Wallower properties, comprising altogether about 
two sections of mining property and three active mills with a total 
capacity of 2,500 tons daily.
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The American Zinc Co. No. 7 mine and mill operated until July 30, 
when the mill was struck by lightning and burned; in October the 
mining lease and equipment were sold to the Eagle-Picher Mining & 
Smelting Co. The C. & M. Mining Co. operated its No. 4 (Imbeau) 
mine and mill throughout the year. The Harris Mining Co. Oklahoma 
operations included the Lucky Jenny mill and the Farmington mine. 
Cameron & Henderson, Inc., continued to operate the Admiralty mine 
and Romo mill. The Scott Mining Co. operated its mill and the 
Scott and Mary Ann mines from August through December. The 
Mission mill treated custom ore. The United Zinc Smelting Corp. 
Royal mill handled mostly custom ore but also treated company ore 
from the Waxahachie mine. The Melrose Mining Co. Park Walton 
mine continued to operate. Other important shippers of ore to custom 
mills were the Federal Mining & Smelting Co. Quapaw-Davenport 
mine, Baird (Admiralty Douthat), Blackhawk, Dobson, Pelican 
(Dewey Sims), Shallow Mineral, Gray Wolf (Golden Hawk), and 
Wesa Greenback, The small Lancaster mill near Lincolnville ran 
intermittently. The Big Chief and Sooner tailing mills operated 
nearly all the year and the Britt & Britt mill a few months. 

KANSAS 

The mine output of recovered zinc in Kansas decreased 14 percent 
and lead increased 15 percent in 1948 from 1947. Conditions affect- 
ing production in the Tri-State district as a whole, which includes 
the Kansas zinc-lead mining areas, are reviewed in a foregoing section. 

Mine production of lead and zinc in Kansas, 1944-48, and total, 1876-1948 
meee 

Metal content ! 

; Lead concentrates | Zinc concentrates. _—H—-—__+-__________—_ 
Year nee Lead . Zinc | 

ducing |---| | SF  —qW~ 

Short | Valuo | "o0t' | value | Short} vaiue | Short |  Vatue 

1944. 85} 12,176] $1, 418, 117, 827| $11, 959,317| 9,394} $1,503,040} 63, 703| $14, 524, 284 1945... __-- 82; 9,967; 1,236,322) 89,305] 9,715,271] 7,370] 1, 267,640| 48/304; 117130620 
1946__..___. 82} 8,499 1,388, 210} 87,963) 9,902,906) 6,445 1,405,010; 47,703] 11, 639, 532 1947. 79} 9,569] 1,811,269] 76,699} 7,641,709] 7,285| 27098/080| 417497] 107042, 274 1948.------|__-79|:11,090] 2.592, 500] 66, 340| 5,833,441) 8)386| 3°002,188| 35/577| 91 463° 482 
1876-1948__.|.___._..| 758, 58, 104, 002)5, 060, 452 226, 215, 539] 579, 238| 69, 737, 057|2,624,538| 352, 918, 664 

1 In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zine. In comparing the values of ore and metal it should be borne in mind that the value given 
for the ore is that actually received by the producer, whereas the value of the lead and zine is calculated 
from the average price for all grades.
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Tenor of lead and zinc ore and old tailings milled and concentrates produced in 

| Kansas, 1947-48 

| 1947 1948 

. Crude | Old tail-| Crude | Old tail- 
ore “ings ore ings 

Total ore and old tailings milled_....._.._....-.....-short tons__}2, 253, 309 }1, 395, 338 |1, 788, 298 471, 498 

Total concentrates produced: 
. G@alena__...._-.-------------------------------------d0___- 9, 522 47 11,090 j_.__.----. 

Sphalerite._____.--..-.--...--.ssseessessess-2-----d0.---} 69,720 | 6,979 | 63, 697 2, 643 
Ratio of concentrates to ore, etc.: 

~ Lead__..-.--.---.------------..-------------------percent_- 0. 42 0.003 0.62 |_-...----- 

| Zine nanan eee nee eeseeeeeeeneene--d0...-| 3.09 50 3. 56 0. 56 
Metal content of ore, etc.: ! 

Lead_..._-_-.------------------------- +--+ -------- dL 33 . 002 48 |___-.----- 

Zine... ene eenaenneeeeeeee 2-2 -d0----| 1.86 29 2.12 133 
Average lead content of galena concentrates.___.......---d0_---| 2.77.76 58.50 | | 77.16 |_--------- 

Average zinc content of sphalerite concentrates--.....----d0.._- 60. 25 58. 70 59. 56 59. 60 

‘Average value per ton: 
Galena concentrates ___.-.---------e-----------------------| $189.51 | $144.68 | $233.77 |..--_---.- 

_ Sphalerite concentrates__......-------=---=-----------------| $102.08 $75. 73 $87. 64 $94. 89 

1 Figures represent metal content of the crude ore (or “‘dirt’’) only insofar as it is recovered in the concen- 

trates; data on tailing losses not available. 
3 Revised figure. 

The Baxter Springs-Blue Mound-Treece area produced 91 percent 
of the total Kansas output of zinc concentrates and 88 percent of the | 
lead concentrates in 1948 compared with 90 and 92 percent, respec- 
tively, in 1947. About 48 percent of the crude ore mined in the area 
was concentrated in the Central mill of the Eagle-Picher Mining & 
Smelting Co. at Cardin, Okla. Most of the ore was transported to 
the mill over the Northeast Oklahoma Railroad, which has spur 
tracks to the princial ore-hoisting shafts. Producing Eagle-Picher 
mines in this area were the Big John, Foley Mullen, Leopard-Youse 
Slaughter, Webber, Westside No. 2, and Wilbur. 

The Walter Hartley mine of the National Lead Co. St. Louis 
Smelting & Refining Division near Baxter Springs was again the 
largest individual producer of zinc concentrates in Kansas and the 
Tri-State district. The ore was milled in the company No. 8 (Bal- 
lard) central mill, which also handled other company ore from the 
Ballard, Moore, and Shanks mines. 

The Dines Mining Co., operating its mill and the Hartley No. 1 
and Stoskopf mines, was a large producer. Besides company ore, 
the mill treated custom ore from the Blue Mound, C. K. & E. (Steb- 
bins, Karcher), and Roanoke (Homestake) mines. The Harris 
Mining Co. operated the Golden Rod (E. W. No. 24) mine through- | 

out the year. The MacArthur mines, the Swalley (Beck) mine, and 
the Beck No. 3 mill—all closed the latter part of 1947—were reopened 
and operated a large part of 1948. Other important producers 
shipping ore to custom mills included the Bilharz (Muncie), Contact, 
Grace Jarrett (Wright), Mark Twain (Blue Mound, Naylor), Robin- 
son (Douthit, Jarrett), Bob White (Chubb), A. & H. (Bendelari), and 
Linda Lou (Northern). The Captain tailing mill operated seven
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months, the Barr Cleanup (Lucky Seven) mill ran most of the year, 
and the Wade-Rea mill operated on company and custom ore all the 
year. The M. & W. Mill operated intermittently, mostly on ore 
from the F. & G. (Lindsey) mine. The Vanatta mine near Melrose 
remained idle. The Lavrion Mining Co. installed pumps in the 

) Garrett shaft and nearly completed unwatering it during the year. 
In the Crestline area F. W. Evans unwatered extensive old mine 

workings on the Crutchfield and American properties and installed 
mining equipment, including hoists on three shafts. Ore shipments 

| to the F. W. Evans mill at Waco began in August and continued 
through December. In the Badger-Peacock area some ore was 

| shipped from the Peacock and Williams properties. ae 
At Galena the principal producer was the Murphy open-pit mine, 

operated most of the year by the Childress-Murphy Mines, Inc. 
The L. & S. Mining Co. shipped considerable ore from the Cooper 
Hollow open pit. Other producers included the Oliphant & Abbey, 
Rummery, Shaw-Davis, Owens-Turner, and Alexander leases and 
many small-scale individual operations. All the Galena output of 
milling ore was shipped to custom mills in other areas. The Eagle- 
Picher lead smelter and lead- and zinc-pigment plant at Galena 
purchases most of the lead concentrates produced in the Tri-State 
district. | 

At Waco the Little Ben Mining Co. operated the Oscar Bennett : 
mine from April 1 through December, shipping the ore to the F. W. 
Kivans mill. Glen Richey shipped ore from the Grasselli mine to the 
Playter mill in Missouri. 

| , ARKANSAS 

Shipments of crude zinc ore and concentrates from mines in 
Arkansas in 1948 totaled 98 tons of combined carbonate and sulfide 
averaging 33.67 percent zinc and yielding 31 tons of recovered zinc. 
Lead ore and concentrates shipped totaled 30 tons averaging 71.70 
percent lead and yielding 22 tons of recovered lead. In 1947 the 
output (in terms of recovered metals) was 18 tons each of zinc and 
lead. In 1948 the Lucky Dog Mining Co. shipped five truckloads 
of zinc concentrates from its mill at the Lucky Dog mine in Searcy | 
County. C. W. Allen & Co. worked the Brewer mine near Ponca, 
Newton County, on a small scale and shipped both lead and zinc ore. 
Small lots of ore were shipped from four other mines and prospects 
in Marion County. The results of investigation of several zinc 
deposits in Northern Arkansas by the Bureau of Mines during the 
war were published in 1948.8 

3 McElwaine, R. B., Romslo, T. M., and Thoenen, J. R., Investigation of the North Arkansas Zine 
2 pe Searcy, Boone, and Newton Counties, Ark.: Bureau of Mines Rept. of Investigations 4343, 1948,
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GENERAL SUMMARY a 

UTPUTS of zinc, lead, and silver in Montana in 1948 continued 
the uptrends established in 1947—zince yield rose 29 percent, 
lead 14, and silver nearly 10; copper output, after declining for 

five consecutive years, rose less than 1 percent; gold fared badly, and 
yield dropped 19 percent. Advances in the average prices of base 
metals, coupled with gains in production of zinc, lead, silver, and 
copper, pushed the total value of the five metals to the highest figure 
since 1942. Lead and zinc each rose 42 percent in value, silver nearly 
10, and copper 4; the value of gold dropped 19 percent, to give an 
over-all gain of 15 percent in total value—trom $48,890,964 in 1947 to 

$56,422,609 in 1948. Of the total value in 1948, copper contributed 
45 percent, zinc 28, lead 12, silver 11, and gold 4. | | 

All tonnage figures are short tons and ‘“‘dry weight’’; that is, they 
do not include moisture. 

The value of the metal production herein reported has been cal- 
culated at the following prices. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 
eee ee ESE Ee Eee 

Y Gold! (per | Silver 2 (per |Copper? (per| Lead 3 (per | Zinc 3 (per 
ear fine ounce) | fine ounce) pound) pound) pound) 

Boe $35.00 $0. 711+ $0.135 $0.080 $0.114 
1945.......--.2------------ 35.00 71+ 135 086 “115 
1946_.-.-.---------2-2----- =e 35.00 808 "162 "109 122 
1947____-.-.--.--.-2---2s-e ee 35.00 905 210 144 ‘121 
1948.__....-.---2s-2--n-s-e- eee 35.00 905-4 ‘217 "179 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, v 

1947: $0.905; 1948: $0.9050505. 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 

bonus payments by Office of Mctals Reserve for overquota production. 

1527
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1944-48 
and total, 1862-1948, in terms of recovered metals 

-_— ee 
EE he SRS 

Mines produc- Gold (lode and placer) Silver (lode and placer) 
Year 8 Ore (short 

——_—_ | ~~‘ tons) __ 

Lode | Placer Fine ounces Value Fine ounces Value 

1944................] 188 24 | 6,049, 462 50,021 | $1,750,735 | 7,093,215 | $5,044, 064 
1945_...2--- Lee 160 26 | 4,919, 562 44, 597 1, 560, 895 5, 942, 070 4, 225, 472 
1946... 193 42 | 2,234, 958 70, 507 2, 467, 745 3, 273, 140 2, 644, 697 
1947__.- 2-2 243 54 | 3,100,013 90, 124 3, 154, 340 6, 326, 190 5, 725, 202 
1948___-.-- 2 ee 250 34 | 3,020, 307 73, 091 2, 558, 185 6, 930, 716 6, 272, 648 

1862-1948_______-__-}--- Jee (1) 17, 215, 336 | 386, 989,972 | 762, 406, 729 | 559, 073, 902 

—8e0eo_aTeeeeeeeeeeeeeeeeeeeooooeSeeESEOeoeoeoeoeoeeeeeee 
> 

Copper Lead Zine | 
Year | > | | Total value 

Pounds Value Pounds Value Pounds Value 

1944___.____| 236,380,000 | $31,911,300 | 26, 210,000 | $2,096, 800 | 72, 254,000 $8, 236, 956 $49, 039, 855 
1945........| 177,012,000 23, 896, 620 | 19,998,000 | 1,719,828 | 34,806,000 | 4, 002, 690 35, 405, 505 
1946__......] 116, 962, 000 18, 947, 844 | 16, 560, 000 1, 805, 040 | 33, 540,000 | 4, 091, 880 29, 957, 206 
1947_._......}| 115, 800,000 24, 318,000 | 32,216,000 | 4,639,104 | 91, 358,000 11, 054, 318 48, 890, 964 
1948_____.._| 116, 504,000 25, 281, 368 | 36, 822,000 | 6, 591,138 |118, 190,000 | 15, 719, 270 56, 422, 609 

1862-1948_.-| 26,694, 505 |1, 951, 400, 042 2729, 519 | 88,494,878 | 21, 967,062 |316, 196, 430 3, 302, 155, 224 . 
meee 

Sy ss setters 

! Figure not available. 
2 Short tons. 
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FIGURE 1.—Value of mine production of gold, silver, copper, lead, and zine and total value in Montana 
0-1948.
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Gold produced at placer mines in Montana, 1944—48, by classes of mines and by . 
methods of recovery : 

: . Gold recovered 

cl d method Mines t Matera I 
ass and metho produc- reated (cu- Avera 

: : r ge ‘ 

ing bic yards) | pine ounces Value per cubic 
yard 

Surface placers: | 
Gravel mechanically handled: 
Connected-bucket dredges: 

1944. eee 2 1, 197, 600 5, 887 $206, 045 $0. 172 
1945__._-..------- eee 2 1, 497, 646 9, 181 321, 335 215 
1946___.-_----------- ee 4 4, 621, 073 21, 609 756, 315 . 164 
1947... __-.--------------------- 5 5, 398, 575 21, 749 761, 215 141 
1948... ---.---- ee ee 4 3, 523, 306 13, 932 487, 620 . 138 

Dragline dredges: 
1944____._--_ oe} eee eee fee fe fee 
1945_.-..--.-.---------- ee --e 2 33, 500 359 12, 565 375 
1946__-_...----------------_----- 4 808, 100 4, 706 164, 710 . 204 
1947__._.--.----~--------.-.----- 3 478, 194 2, 329 81, 515 . 170 
1948__..-.---.-------------_----- 3 57, 850 299 10, 465 .181 

Becker-Hopkins dredges: - 
1946 1... ----- + -- 1 5, 000 32 1, 120 . 224 
1947-48_.....-----.--------------|--------- |---| -[e--feeee- 

Nonfloating washing plants: 2 : 
1944___.-...-----------_---------|----.-----}---------+---- |---| ee + | eee 
1945. .2_..--.----------- 1 3, 000 . 30 1, 050 . 350 
1946-2 --------------------- 2 320, 000 1, 354 47, 390 . 148 
1947__--.-.-.--------- 6 185, 050 2, 883 100, 905 . 545 

. 1948_..._--.-_-------.-_-------- 8 707, 700 2,177 _ 76,195 . 108 

Gravel hydraulically handled: 
Hydraulic: 
1944.2 eee 3 3, 750 16 560 . 149 

. 1945_. 2. ----------------------- 2 420 8 280 . 667 
1946_.-_---.._-.-------_---.----- 6 6, 950 87 3, 045 . 438 
1947_.._-_-_--------------------- 1 15, 680 195 6, 825 - 435 
1948.02. 2 1 750 48 1, 680 2. 240 

Small-scale hand methods: | 
Wet: 

1944____2.- eee 18 4,100 318: 11, 130 2. 715 
1945.22. 19 4, 165 112 3,920 941 
1946_.-_----_----- ee 23 5, 695 96 3, 360 . 590 
1947... 2 eee 37 13, 795 155 5, 425 . 393 
1948.2 ee 16 3, 805 66 2, 310 . 607 

Underground placers: 
Drift: 

1944.2 ee 1 25 2 70 2. 800 
1945.22 |---| eee ef eee feet 
1946_. 2-22 ee 2 2, 540 102 3, 570 1. 406 
1947_.__-_---.------------------- 2 2, 315 123 4, 305 1. 860 
1948_...-.------------e 2 200 19 665 3. 325 

Grand total placers: 
1944... eee 24 1, 205, 475 6, 223 217, 805 . 181 
1945__._---- 2 26 1, 538, 731 9, 690 339, 150 . 220 
1946... -.---- eee ee- 42 5, 769, 358 27, 986 979, 510 -170 
1947_.__-.-_.--------..-.--_----- 54 6, 093, 609 27, 434 960, 190 . 158 
1948_.....- 2 ~~ ee 34 4, 293, 611 16, 541 578, 935 . 135 

1 First year for which this method was reported used in Montana. 
2 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 

movable washing plant is termed a “‘dry-land dredge.”’ 

883326—50——_97%
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1948, by 
months, in terms of recovered metals’ 

Month Gold fe sive ye Copper Short Lead sport Zinc (short 

January_._.........------------- 6,576] 472, 296 4, 866 1,351 8,998 
February...-..-.-....-.----. 2s 7, 310 525, 641 4,856| 1,408 4,073 
March.........-.-...--.-. oe 7, 547 606, 512 5, 629 1) 479 4, 938 
April... sso seen 8, 462 596, 251 5, 353 1, 535 4,815 
May.._..-.....---.--s-- see 6, 576 602, 333 5, 268 1) 513 4, 572 
June__..-.-..-..--s.s-seesesee ee 7, 214 581, 398 4, 857 1) 449 4, BAB 
July_..2 eee 5, 807 527, 642 4, 461 - 1,352 4,614 
August.......-..-.....-..-.2-2- 5, 610 613, 884 4, 376 1, 541 4, 953 
September....-....-...-._..---_- 5, 180 592, 178 4, 466 1, 577 5, 161 
October. .__-._---.--_-_---_----_-- 4, 476 593, 369 4, 546 1, 561 5, 371 
November_...-....--..---------- 4, 137 642, 186 4, 506 1, 802 6, 001 
December__------...----------- 4196} 627,026 | 5, 068 1, 843 6, 054 

Total: 1948__.....--.------ 73,091 | 6, 930, 716 58, 252 18, 411 59, 095 
1947... --o--- 90, 124 6, 326, 190 57, 900 16, 108 45, 679 

Gold.— Yields of both placer and lode gold declined sharply in 1948, | 
but placer output proportionately more than lode. These marked 
drops resulted mainly from curtailment or closing of operations at a 
number of lode and placer properties, among which were the Jardine 
mine. in Park County, Canusco, Inc., dredge in Missoula County, 
Douglas Placers dredge in Broadwater County, Granite-Bimetallic | 

| tailings operation at Philipsburg, Winston Bros. dredge in Jefferson 
County, and Perry & Schroeder dredge in Lewis and Clark County. 
The Drumlummon mine at Marysville and the U. S. Grant mine near 
Virginia City were the only major gold producers in the State that 
reported increases over 1947 figures. Of Montana’s gold in 1948, 
40 percent was derived from gold and silver ores (38 percent in 1947), 
37 percent from base-metal ores (32 percent in 1947), and 23 percent 
from placers (30 percent in 1947). Ores milled yielded 59 percent of 
the State gold, and ores shipped to smelters 18 percent. 

Gold producers in Montana that produced 2,000 ounces or more in 
1948 were the properties of the Anaconda Copper Mining Co. (copper 
ore and waste materials and zinc-lead ore and dumps) at Butte, 
Porter Bros. (dredge) at Helena, Jardine mine (gold ore) at Jardine, 
Drumlummon mine (gold ore) at Marysville, Estelle-New Year’s 
Gift group (copper ore) in Park County, Ruby mine (gold ore) in 
Phillips County, Winston Bros. (dredge) in Jefferson County, Golden 
Sunlight mine (gold ore) near Whitehall, H. & H. Mines (dredge) in 
Granite County, and U.S. Grant mine (gold-silver ore) near Virginia 
City. From these 10 properties came 79 percent of the State gold in 
1948. 

Silver.—The Butte Hill mine and dumps of the Anaconda Copper 
Mining Co. supplied the greater part of the State increase of 604,526 
ounces of silver in 1948; yield was greater from both copper ore and 
zinc-lead ore. The Butte Hill mine and dumps contributed 81 
percent of the State silver in 1948, followed in order by the Emma : 

mine at Butte and the Mike Horse mine at Flesher. These three 
furnished nearly 88 percent of the total silver. 

Zinc-lead ore supplied 63 percent of the State silver in 1948, copper 
ore 27, gold and silver ores 8, and lead and zinc ores together 2 percent. 
Ores milled yielded 91 percent of the total silver and smelting ores 
nearly 9 percent; minor sources were placers and old slag fumed.
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Copper.—After declining for 5 consecutive years, copper output in 
Montana reversed the trend in 1948 and rose 0.6 percent above the 
1947 level. Yield of the metal increased from both copper ore and 
zinc-lead ore produced at the Butte Hill mine and dumps of the Ana- 
conda Copper Mining Co. and was great enough to balance the losses | 
at a number of smaller operations. This company contributed 98 
percent of the State copper in 1948. 
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FIGURE 2.—-Mine production of copper in Montana, 1942-48, by months, in terms of recovered metal. 

Lead.—Lead output in Montana in 1948 was the highest since 1942. 
The bulk of the increase over 1947 yield was supplied by zinc-lead ore 
from the Butte Hill mine and dumps, the Emma mine, also at Butte, 
and the Jack Waite mine in Sanders-County; lead output from the 
Mike Horse mine was 7 percent less than in 1947. The Anaconda | 
Copper Mining Co. produced 53 percent of the State lead in 1948; 
other operations that produced more than a million pounds of recover- 
able lead each were the Emma, Mike Horse, and Jack Waite mines. 
These four furnished almost 84 percent of the total lead in 1948. Of 
the State total lead, 89 percent was recovered from zinc-lead ore, over 
6 percent from lead ore, 2 percent from gold and silver ores, and over 2 | 
percent from zinc ore and slag. : | | 
-. Zine.—Production of recoverable zinc in Montana in 1948 passed 
100,000,000 pounds for the first time since 1942 and for the second year 
in State history exceeded copper in output. Virtually all of the in- 
crease over 1947 yield came from the Butte Hill mine and dumps, the 
Emma mine, and old zinc slag from the East Helena dumps. _ Produc- 
tion of the metal declined at the Poulin mine at Butte and at the Mike 
Horse mine at Flesher. Leading State zinc producers in 1948, each 
producing more than a million pounds of recoverable metal, were the 
Butte Hill mine and dumps (72 percent of the State total), Emma 
mine, East Helena old slag dumps, and the Mike Horse, Poulin, and 
‘Travona mines, which together furnished 97 percent of the total zinc. 
Of Montana zinc in 1948, 93 percent was derived from zinc-lead ore, 
6 percent from zinc ore and old slag, and nearly all of the remainder 
from lead ore and gold and silver ores.
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Mine production of gold, silver, copper, lead, and zinc in Montana in 1948, by 

counties, in terms of recovered metals | 

. Mines producing | Gold (lode and placer) | Silver (lode and. placer) 

oe County | OF OO OO 

Lode Placer |Fine ounces} Value {Fine ounces| Value 

Beaverhead...__.-.---------------- 27 2 2,477 | $86, 695 g9,932 | $81,393 
Broadwater_........--------------- 26 5 1, 612 56, 420 17, 789 16, 100 
Cascade. .....--------------------- 5 ji--.------ 88 3, 080 44, 328 40, 119 

Deer Lodge__..-..----------------- 2 |_-..------ 1 35 94 85 . 

Fergus.....--.--------------------- a 9 315 53 48 

Flathead...........-----.---------- 1|.._----- 1 35 32 29 
Granite........--.----------------- 14 2 2, 850 99, 750 54, 767 49, 567 
Jefferson......--------------------- 44 2 7, 953 278, 355 79, 084 71, 575 

Judith Basin..........-.-----.----- 3 |_--------- 6 210 4, 592 4, 156 

Lewis and Clark.._..--.----------- 32 9 15,845 | 554,575 | 173,923 | 157, 409 
Lincoln..............-..---.------- 1|.-.-...--| fea 921 200 
Madison......-.------------------- 36 |. 4 5, 685 198, 975 251, 240 227, 385 

Meagher......---------------------|---------- 2 7 245 |______-._-_--]_---------- 

Mineral._.._.......--------------- 3 1 60 2, 100 33, 429 30, 255 
Missoula_.......------------------- CdS 1 110 3, 850 589 533 

Park..._.._.._------- 2-2 -eo-nee ee 7 1 12,314 | 430,990 36, 314 32, 866 
Phillips.........--------.---------- yl. 3,697 | 129,395 8, 846 8,006 
Powell.........-------------------- 13 5 1,083 37, 905 25, 414 23, 001 
Ravalli-.....--.------------------- 2 |_-_.------ il 385 2, 328 2, 107 

Sanders..._...-.------------------- 4 |___------e 119 4,165 7, 509 6, 796 

Silver Bow. ....------------------- 22 |_.--..---- 19, 163 670,705 | 6,100,232 | 5, 521, 018 

Total: 1948...--------------- 250 34 73,091 | 2,558,185 | 6,930,716 | 6, 272, 648 
1947._._..._..---.-_-- 243 54 90,124 | 3,154,340 | 6,326,190 | 5, 725, 202 

a ene 

Copper "Lead Zine Total 

County. | |_|} 7} _ value 
Pounds Value Pounds Value Pounds Value 

Beaverhead.__..--- 42,600 |° $9,244} 931,200 | $166,685 | 207,600 | $27,611 | $371, 628 
: Broadwater ._-.---- 5, 800 1259} 326,900 | 58,515 | 115,400 15,348 | 147, 642 

Cascade......------ 4,700 1020} 431,800 | 77,292] 526, 500 70,024 | 191, 535 
Deer Lodge. --.---- 2, 000 434 |... te |e-e---------|------------ 554 

Fergus....--------- 100 22 11, 800 2, 112 500 67 2, 564 
Flathead.--..------ 200 43 1, 200 215 5, 200 692 1014 
Granite.....-------| 20,600 4,470 |  142,000| 28,418 | 103, 100 13,712 | 192, 917 
Jefferson.-..------- 48, 700 10,568 | 757,300 | 135,557 | 508,600 67,644 | 563, 699 
Judith Basin.___-_- 1, 000 217 99,700 | 17,846 48, 100 6, 397 28, 826 
Lewis and Clark-.-| 287, 700 62,431 | 4,970,000 | 889,630 | 9,878,400 | 1,313,827 | 2,977,872 
Lincoln. ._....-----|----------~--|------<-=:-- 8, 200 1, 468 2, 100 279 1, 947 

Madison__..------- 36, 300 7,877 | 509,200} 91,147] 450,900 59,970 | 585, 354 
Meagher.__.._.__---|------------|------------|------------|----2------

|----s20-200-|-2--- 99770377 245 

Mineral.._.-------| 43, 200 9,374 | 338,600 | 60,609 | 308,900 41,084 | 148, 422 
Missoula_.__------- 2, 900 629 27, 600 4,940 300 40 9, 992 

Park............-.-| 410, 500 89,078 | 180,500} 32,310 | 207,200 27,558 | 612,802 
Philips. sow | eee [eee wenn | eeee ene cee [eee ene renee [eneeeeeneee- [oe rgzcang-| 18% 401 
Powell..--.-------- 9, 800 2 127 | 386,500 | 69,183 | 270, 100 35,923 | 168, 139 
Ravalli......------- 600 130 46, 100 8, 259 54. 100 7, 195 18, 069 
Sanders.....-.-----|__ 163,800 35, 545 | 1,204,500} 215,606 | 252, 200 33,543 | 295, 655 
Silver Bow.........{115, 423, 500 | 25,046,900 | 26, 448° 900 | 4, 734,353 |105, 250, 800 | 13, 998, 356 | 49, 971, 332 

Total: 1048... 116, 504,000 | 25, 281,368 | 36, 822,000 | 6, 591, 138 |118, 190,000 | 15, 719, 270 | 56, 422, 609 
: 1947_..|118, 800,000 | 24,318,000 | 32, 216,000 | 4,639, 104 | 91,358,000 | 11,054,318 | 48, 890, 964 

ene reneneg te te ee EP
S SESS SSCS STL LE 

No work stoppages affected the mining industry in Montana in 

‘948; but many mines, especially those at Butte, needed more man- 

wer to reach capacity production. Under the stimulus of higher 

ag for base metals, active lode mines in the State in 1948 increased 

‘ent over the number in 1947; the number of placer mines de- 

.7 percent. Copper ore mined in the State in 1948 declined 

‘t, but the loss was nearly balanced by increased output of 

~e, chiefly from the Butte Hill mine and dumps. Of the
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3,020,307 tons of ore treated during the year (3,100,013 tons in 1947), 
50 percent was copper ore (59 percent in 1947), 43 percent was zinc- 
lead, zinc, and lead ores (382 percent in 1947), and 7 percent was gold 
and silver ores (9 percent in 1947). , 

Of much significance to the mining industry of Montana was the 
starting of the Kelly shaft at Butte on April 17, marking the beginning | 
of the “Greater Butte project” of the Anaconda Copper Mining Co. 
to develop at least 130,000,000 tons of low-grade copper ore for future 
mining. : 

| ORE CLASSIFICATION | 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | 

Ore sold or treated in Montana in 1948, with content in terms of recovered metals 

Mines Gold Silver ‘ Ore (short Cc Lead | Z Source Pre a “3) 5 (ine 5 ne (pounds) (pounds) (pounds) 

Dry and siliceous gold ore_ 56 156, 296 | 23, 148 59, 794 | 14, 890 21, 745 33, 833 
Dry and siliceous gold- 

‘silver ore.__...----.-_--- 26 32,200 | 5,813} 283, 816 88, 025 290, 438 144, 779 
Dry and siliceous silver ° 

ore__---2- ee 46 28, 752 445 190, 117 161, 770 473, 873 560, 602 

128 217, 248 | 29, 406 533, 727 264, 685 786, 056 739, 214 
Copper ore_____-..------_- 19 ; 1, 511,069 | 10,888 | 1,894, 759 } 1111, 143, 1384 222 295 
Lead ore_._..._-.--..----- 102 25,398 | 1, 282 136, 135 97,364 | 2,365, 869 432, 715 
Zine ore____....-_--------- 6 2 34, 048 32 14, 520 53, 336 808, 253 7, 045, 946 
Zine-lead ore.__.......---- 42 | 1, 232,544 | 14,942 | 4,348, 858 4,945, 481 | 32, 861, 600 |109, 971, 830 

Total lode mines._..| 2250 | 3,020,307 | 56,550 | 6,927, 999 | 1116, 504,000 | 36,822, 000 |118, 190, 000 
Placers....._._.-.---_----- 34 |__._--_____-] 16, 541 2,717 |_-------------|---------.--}----------- 

. Total: 1948__...____- 284 | 3,020,307 | 73,091 | 6,930, 716 | 1116, 504,000 | 36,822, 000 |118, 190, 000 | 
1947___22-_ 297 | 3,100,013 | 90,124 | 6,326,190 | 4 115, 800, 000 | 32, 216, 000 | 91, 358, 000 

1 Includes 5,503,688 pounds recovered from precipitates. 
2 Includes 22,727 tons of zine slag fumed. , 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes, 
4 Includes 6,004,223 pounds recovered from precipitates. 

METALLURGIC INDUSTRY | | 

The 3,020,307 tons of ore produced from Montana lode mines in | 
1948 were treated as follows: 2,893,171 tons (96 percent) at mills 
(2,939,293 tons in 1947); 104,409 tons (3 percent) shipped to smelters 
(153,317 tons in 1947); and 22,727 tons (1 percent) of old lead-smelter 
slag fumed (7,403 tons in 1947). 

The 12,320-ton copper concentrator and the 2,000-ton zinc con- 
centrator of the Anaconda Copper Mining Co. at Anaconda operated 
continuously in 1948. The company copper smelter (annual capacity, 
1,300,000 tons of charge) and the two electrolytic-zinc plants at 
Anaconda and Great Falls (combined capacity, 233,400 tons of slab 
zinc per year) also were operated throughout the year. The zinc 
plants treated 511,119 tons of zinc concentrates containing 543,164,009 
pounds of zinc, compared with 429,756 tons containing 453,575,671 
pounds of zinc in 1947. The concentrates were received from Arizona, 
California, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, 
and several foreign countries. The company slag-fuming plant at 
East Helena was operated throughout the year and treated 221,754 
tons of hot slag and old cold slag compared with 226,668 tons in 194”
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output of zinc-lead fume decreased from 38,229 tons in 1947 to 35,781 
tons in 1948; nearly all of it was treated at the Great Falls electrolytic 
zine plant. | | ) | | 

The lead smelter of the American Smelting & Refining Co. at Hast 
Helena operated throughout 1948 and treated chiefly lead-silver con- 
centrates from Idaho, residues from the electrolytic zinc plants at — 
Anaconda and Great Falls, and crude ores, concentrates, and old 
tailings from various districts i Montana. 

Mine production of metals in Montana in 1948, by methods of recovery, in terms 
of recovered metals 

| 

“reated | Gold fine | Silver (fine| Lead Zine reate 0 e | Silver (fine opper Lea inc ~ 
Method of recovery (short ounces) ounces) (pounds) | (pounds) | (pounds) 

ons 

Ore amalgamated__._-.....----- 54, 447 9, 867 4,415 |_-.-.--------|_-----------|----------- 
Ore cyanided_._-...----.-----.- 90, 160 | 3, 661 8, 060 |--------.----]_-----------]_---------- 
Concentrates smelted !__.---.-.| 425,768 | 29,557 | 6,318,126 | 110,049, 541 | 33, 146, 727 |110, 143, 059 
Copper precipitates smelted - -. - 4,267 |_..-------.|_--.--------| 5, 508, 688 |._.________-|_-.-___--_- 
Ore smelted_............---.----| 104,409] 13,465 | 588,597 950,771 | 3,167,203 | 3, 290, 733 
Old slag fumed._...----_..._-_- 22,727 |.---------- 8,801 |--.--.------- 508,070 | 4, 756, 208 
Placer. ..--.--------------------|----------- 16, 541 2,717 |-------------|------------]----------- , 

Total: 1948..........-....|-----------| 73,091 | 6,930,716 | 116, 504,000 | 36,822,000 |118, 190, 000 
1947_.__..-.--...--|-----------] 90,124 | 6,326,190 | 115,800,000 | 32, 216,000 | 91, 358, 000 

1 Includes zinc concentrates treated at electrolytic plants. . 

Gross metal content of Montana ore treated at mills in 1948, by classes of ore! 

Gross metal content of mill feed 

Ore (short 
Class of ore tons). | Gold Silver Copper Lead Zine 

otras) ouness) (pounds) | (pounds) | (pounds) | 

Dry and siliceous gold_...--.---| 139,657| 18,243| 47,811 15, 200 15,000 42, 500 
Dry and siliceous gold-silver--.-_-- 4, 500 830 7, 000 64, 000 |.-.-----.----] eee 
Copper_-.-----------------------| 1,500,008 | 14,188 | 1,978,605 |113, 692,875 |_.-____..___|_-.--_._-__- 
Lead_._.------------------------| 16, 282 243 | ”.79, 900 76,850 | 541, 200 153, 290 
ZinC_-...--.--------------------~ 758 2 732 2,000 28, 500 240, 000 
Zinc-lead.-----------------------| 1,282,016 | 28,651 | 5,637,529 | 6,607,258 | 40, 402,347 | 126, 834, 401 

| Total: 1948_........-.-----| 2,893,171 | 57,157 | 7,751,577 |120, 458,183 | 40,987,047 | 127, 270, 191 
1947__.....---..----| 2,939,293 | 62,701 | 6, 562, 308 |119, 803, 953 | 35,000,019 | 100, 392, 798 

i Exclusive of copper ore by leaching. 

. “es +
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Mine production of metals from mills in Montana in 1948, by counties and by 
classes of concentrates smelted, in terms of recovered metals 
a 

Concentrates smelted and recovered metal 

Recovered Nn er TOON. -— eee 

Ore bullion Con- | . 

% sien trates | Gola | Sil shor rates 0 ilver : —_—_Te Copper Lead. Zine 
tons) pro- (fine (fine 

Gold | Silver | duced | ounces)! ounces) | (POURS) | (Pounds) | (pounds) 
(fine | (fine | (short 

ounces)| ounces); tons) 

oo . 

BY COUNTIES 
a 

Beaverhead_.-_..- 1, 575 19|_....--- 110 2} 467 1, 231 34, 958 18, 468 
Broadwater_.....- 2, 540 296 73 193 241 5,217 1,928] 56, 029 27,724 
Cascade...--..---| 9, 952}.-_-----|--------] 1,012 85| 438, 882 4,281| 424,778] 522, 590 
Granite_._......-- 525|___...--|--.----- 75 2| 5, 069 3,822 28, 888 29, 755 
Jefferson_.....-.-- 200 30 TJ__ |e eee} eee] ee] eee ------- 
Lewis and Clark..| 66,621] 4,876] 3,458] 5,881! 1,302} 129,956) 212,795] 3,896,914) 2, 883, 777 
Lincoln_---.------ 93)..------]-------- 15}--_.---- - 221)...-------- 8, 200 2, 100 
Madison_.........| 14,360 133 92 983 352| 19,179 31,982} 394,918} 403, 605 
Mineral___..-...-.| 18, 156]-_------|-------- 630] - 59| 33, 429 43,200| 338,600} 308, 900 

Missoula__...----- 207|._.-----|-------- 13]_.------] 40|_---------- 16, 711}_----_----- 
Park_.....-.------| 69,331] 4,522 791| 3,864| 7,779)  28,814| 408,794] 115,236] 173, 367 
Phillips...-.------| 90,115] 3,652} 8, 060}--.--___|_-------]---_.----|---------_-|---.------]----.------ 
Powell._..--------| 8, 488}--------|--------| 1, 606 725| 19, 364 4,413| 312,403] 241, 438 
Ravalli_._.....--- 750|...-----|-------- 84 11 2, 307 569| 45, 527 53, 552 
Sanders_..-.------ 4,374|_.....-_]-.---.--] 1,087 96] 5,660 98, 268| 1,076,764] 245,010 
Silver Bow _......|2, 610, 884)--..--..|--------| 410, 265] 18, 903/6, 024, 521/114, 741, 996] 26, 396, 801/105, 232, 773 

Total: 1948... .|2,898,171| 13,528] 12,475] 425,768] 29, 557/6, 318, 126}115, 553, 229/33, 146, 727|110, 143, 059 
| 1947_...-.|2, 939, 293} 17,040] 11,033] 367,367| 31, 372/5, 607, 199/113, 972, 837/29, 065, 614) 88, 001, 314 

a SO 

BY CLASSES OF CONCENTRATES SMELTED , 

a 

Dry gold___.......---------------------------| 1,245] 2, 651 835 4,700|.---.-.---]----.------ 
Copper-._.----------------------------------| 218, 248] 10, 319}1, 845, 555}110, 035, 930 1, 353 901 
Lead__..____...-.------n een n----------------]| 19, 786} 3, 877|1, 184, 709} 1,621, 422/21, 854,784) 2, 217, 697 
Tine... _..----------ne--eee---------------~---] 108,078] 9, 748|2, 842, 289] 2, 755, 40511, 259, 166} 107, 914, 435 
Zine-lead.._.-.------------------------------ 41 41 1,359 606] 29, 543 10, 026 
Dry iron (from copper and zinc-lead ore)_..--| 78,370} 2,958} 498,379) 1, 185, 166 1, 881]--_------.. 

Total 1948.........-.--------------------| 425, 768} 29, 55716, 318, 126/115, 553, 229/33, 146, 727|110, 143, 059 

err en 
——————— 

Gross metal content of concentrates produced from ore mined in Montana in 1948, 

by classes of concentrates smelted 
a 

Gross metal content 
Coneen- 

rates 
Class of concentrates (short G fold Silver Copper Lead Zine 

tons) ones) ounes) (pounds) | (pounds) (pounds) 

Dry gold__..-.-----.--------------| 1,245 2, 651 835 5, 508 |_-_.-------- 19, 438 
Copper..--------------------------| 218,248 | 10,319 | 1,845, 555 |113, 381, 891 1, 376 1, 106 
Lead __..--.-----------------------| 19, 786 3,877 | 1,134,709 | 1,907,546 | 22,231,998 | 2, 725, 343 
Zinc. ....--------------------------} 108, 078 9,748 | 2,842,289 | 2,900,416 | 11,851, 478.| 110, 122, 816 
Zinc-lead . _.-..--.----------------- 41 4 1, 359 699 30, 011 12, 475 
Dry iron (from copper and zinc- 

lead ore)_....-.-.----------------| 78,370 2,958 | 493,379 | 1,170,324 | 1,917,159 | 5,784, 486 

Total: 1948_._....-.---------| 425,768 | 29,557 | 6,318,126 /119, 366, 384 | 36,032,022 | 118, 665, 664 
1947____.__.._--_..--.| 367,367 | 31,372 | 5,607,199 |111, 532, 183 | 30,908,529 | 93, 066, 293 

eS SS SS a 

/ 
/
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Gross metal content of Montana crude ore shipped to smelters in 1948, by classes 
. of ore 

SS SS Sea SSS SS SSS SSS SSS 

Gross metal content 
Ore eee 

Class of ore (short 
tons) | Gold (fine|Silver (fine! Copper Lead Zinc 

ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold_..-..-..._._| 16, 639 6, 495 15, 090 6, 386 10, 781 26, 524 
Dry and siliceous gold-silver___....| 27,700 5, 107 277, 898 35, 118 325, 213 187, 267 
Dry and siliceous silver___.._......| 28, 752 445 190, 117 172, 810 508, 768 982, 951 
Copper_______..__-_____-_-_________. 11, 061 211 16, 847 664, 823 276 390 
Lead___..-.2 eee ee 9, 166 1,152 75, 444 66,168 | 2,010, 426 499, 769 
Zine_.__..------_.---------_ ee 10, 563 31 5, 007 61, 554 278, 697 2, 559, 864 
Zine-lead ___-_-.-------.---_-_______- 528 24 8, 194 2, 725 158, 009 159, 017 

Total: 1948._..........__..._| 104, 409 13, 465 588, 597 | 1,009, 584 | 3, 292,170 4, 415, 782 
1947___-____.._-..--__| 158,317 14, 278 701, 334 | 1,918,997 | 3, 787, 455 2, 451, 743 

———$< et 

Mine production of metals from Montana crude ore shipped to smelters in 1948, 
| in terms of recovered metals | 

nc TS SE SS SSS sess sesh pS 

(Shent Cae “tne Copper Lead Zine 
- (pounds) (pounds) (pounds) tons) ounces) | ounces) 

. 

BY COUNTIES 

Beaverhead___.___.-_.------_--___- 10, 847 2, 259 89, 434 41,369 | . 896, 242 189, 132 
Broadwater.....____...---_-.._----- 1, 378 301 12, 414 3,872 270, 871 87, 676 
Cascade----.---------- 2-2 ee 55 3 446 469 7, 022 3, 910 
Deer Lodge____.__._.-.--________- 15 1 94 2,000 |... ---- 2 |e 
Fergus.._...-.----------- 22 24 9 53 100 11, 800 500 
Flathead__...__._.-_-_.---2-- ie 30 1 32 200 1, 200 5, 200 
Granite_____.-__-.---- elo 4, 283 428 49, 539 16, 778 113, 112 73, 345 
Jefferson_.._-_--_--.----..-_.__.-..] 21, 966 4, 247 77, 683 48, 700 757, 300 508, 600 
Judith Basin._._._....--..--_2____- 218 6 4, 592 1, 000 99, 700 48, 100 
Lewis and Clark.............-..-..] 14,910 677 30, 740 74, 905 565, 016 2, 238, 415 
Madison_...._-_...----.--..-.-.._] 21, 878 4, 896 231, 916 4, 318 114, 282 47, 295 
Missoula__......2-.-2--2-- ee 77 15 549 2, 900 10, 889 300 
Park..__._...----_-------- eee 446 10 6, 709 1, 706 65, 264 33, 833 
Phillips.__.-___-._---2--- 2 ee 18 45 786 |.----.---___]--------__}_e ee 
Powell._.__--_-_-_-_-- eee 1, 203 284 6, 029 5, 387 74, 097 28, 662 
Ravalli_..._----_- eee a ne 21 31 _ 573 548 
Sanders._________------ 2-2 467 23 1, 849 65, 532 127, 736 7,190 
Silver Bow. .----.-..-__------..___.| 26, 595 260 75, 711 681, 504 52, 099 18, 027 

Total: 1948_._._._....__.._._] 104, 409 13, 465 588, 597 950, 771 3, 167, 203 3, 290, 733 
1947... ---.-._____] 153, 317 14, 278 701, 334 1, 827,163 | 3,032, 219 1, 861, 486 

Eee 

BY CLASSES OF ORE 
eee 

Dry and siliceous gold__........___| 16, 639 6, 495 15, 090 5, 761 9, 393 21, 654 
Dry and siliceous gold-silver__._.__| 27,700 5, 107 277, 898 31, 150 290, 438 144, 779 
Dry and siliceous silver___________. 28, 752 445 190, 117 161, 770 473, 873 560, 602 
Copper_.__-____---.-----_--___-___- 11, 061 211 16, 847 644, 712 222 295 
Lead___-.---__-_------ ee e. 9, 166 1, 152 75, 444 52, 687 1, 963, 715 350, 013 
Zine. ..___-- eee 10, 563 3l 5, 007 52, 336 273, 966 2, 086, 306 
Zinc-lead_..__.--.---___-----_-___- 528 24 8, 194 2, 355 155, 596 127, 084 

Total 1948__._.___..-.-.-_...] 104, 409 13, 465 588, 597 950, 771 3, 167, 203 3, 290, 733 

tt
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REVIEW BY COUNTIES AND DISTRICTS 

| BEAVERHEAD COUNTY | 

Argenta District.—Ida B. Hand and John Hand, owners,and Ellis& 
Cummins, lessees, worked the Louis Phillip mine and shipped to 
smelters 221 tons of gold-silver ore containing 16 ounces of gold, 611 
ounces of silver, 2,877 pounds of copper, 12,140 pounds of lead, and 
8,129 pounds of zinc; and 2,198 tons of lead ore containing 227 ounces 
of gold, 10,322 ounces of silver, 23,189 pounds of copper, 593,467 
pounds of lead, and 72,000 pounds of zinc. Shafer Bros. and lessees 
produced 2,604 tons of gold smelting ore from the Shafer group; the 
ore contained 1,752 ounces of gold and 9,079 ounces of silver. Several | 
other properties produced smaller tonnages of lead ore and zinc-lead 
ore. | 

Bald Mountain District—Lessees produced 133 tons of lead smelting 
ore from the Alice claim. 

Bryant District—Output from the Hecla mine and dumps comprised 
2,306 tons of old silver slag, 152 tons of gold-silver ore, and 38 tons 
of lead ore. 

Horse Prairie Creek (Colorado) District—W. C. McLeod operated a 
dragline dredge and nonfloating washing plant on the Golden Leaf 
placer from May to October and recovered 194 ounces of gold and 31 
ounces of silver from about 90,000 cubic yards of gravel. | 

Vipond District—Quartz Hill Mines group was operated all year 
and produced 2,713 tons of silver smelting ore containing 28 ounces 
of gold and 57,578 ounces of silver. 

BROADWATER COUNTY 

Backer District—White’s Gulch Placer Co. operated a dragline 
excavator and nonfloating washing plant from May through Septem- 
ber and washed 4,000 cubic yards of gravel. Howard Perkins worked 

' the Superior mine and treated several hundred tons of gold ore by 
amalgamation and concentration. | 

Beaver District.—Largest output came from lessees’ operations at 
the East Pacific and No. 4 Tunnel claims—about 1,800 tons of zinc- 
lead milling ore and 82 tons of lead smelting ore. Production from 
the Little Bonanza mine was 138 tons of lead smelting ore containing 
6 ounces of gold, 3,562 ounces of silver, 1,188 pounds of copper, 
108,318 pounds of lead, and 12,804 pounds of zinc. 

Cedar Plains District—William Zimmerman operated the North 
Home mine from March to August and shipped 362 tons of lead | 
smelting ore containing 5 ounces of gold, 2,413 ounces of silver, 824 
pounds of copper, 41,178 pounds of lead, and 25,446 pounds of zinc. 
Remaining district production was mainly lead ore from several small 
properties.
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Mines pr oduc- . Ore sold or Gold (fine ounces) |. Silver (fine ounces) Coons L 4 Zine Total 
«dat reate opper ead | . Zine ota 

County and district ——_——_———| (short |---|} (pounds) | (pounds) | (pounds) value 

Lode | Placer | 0S) Lode | Placer | Total | Lode | Placer | Total 

Beaverhead County: . . cs 
Argenta.____.-.-....-------_---------- 17 |_--.--_- 6,854 | 2,180 |.....-..| 2,130 22,865 |-.-.....|. 22, 865 20,600 | 680, 600 29, 900 $225, 518 
Bald Mountain_..._....._...-.-__-.-_- 1 1 133 7 3 10 653 |-...__-- 653 1, 700 35, 900 | - 3, 100 8, 148 ” 
Bannack._.__..-...._____._._.__..-_-- | a 16 4 | ______- 4 1,043 |_-_.___- 1, 043 200 2, 200 700 1, 614 
Bryant__..-_._.----.-----..-.-------- | os ne 2, 496 87 |._____-- 87 6,771 |_s..---- 6, 771 18, 800 185, 600 163, 800 68, 260 
Chinatown__.._......---..------------ 3 |_..---- 119 19 |___._W.- 19} ~ 358 |_-___-- 358 |.--_--.------ 11, 500 1, 200 3,208 & 
Elkhorn..__.....-----____------- ee | ee 41 , 4 527 |e 527 1, 200 4, 200 3, 700 2, 121 
Horse Prairie Creek (Colorado) -.....-_|___.-.-- 1 Jie }_ee---_- 194 194 }-. 0-2 6 ee -3l 31 |e eee} [eee 6, 818 D 
Medicine Lodge___.._--......-..__.--- a 49 |___-__ |e eee} ee ee 106 |_.._.--- 106 100 11, 200 5, 200 2,815 & 
Vipond.._...-.-.----2---------------- 1 |e -_-__-. 2, 714 29 |___-__-- 29 57,578 |__.._--- 57, 578 |........-..--|......--.---|-..--------- 53,126 

Broadwater County: > 
Backer_...-..------------------------- 1 2 400 281 194 475 179 32 211 |_-.------|-- eee ---|eeeee eee 16,816 © 
Beaver. ...-..-------------------------]| 12 |eeee--| 2,195 | 486 |---| 486 | 10,848 |.------.] 10, 848 3, 800 | 186, 800 51, 300 67,913 
Cedar Plains--_-.-_-._.-.-------------- 9 |__-_..._}] . 1,003 7) 21 6, 550 |_-2__- 6, 550 _ 2, 000 137, 400 59, 900 39, 659 ~ 
Park or Indian Creek....____.._.__--_- 4 3 320 50 580 630 | 127 53 180 }--.--..--__-- 2, 700 4, 200 23, 254 bx} 

Cascade County: > 
Montana_...-.-.---------------------- 5 | ------ 9,965] 85 ]__..---- 85 43,960 |.......-| 48, 960 4, 600 427,700 | 525,500 | 190,208 Ey 
Smelter__.-..---..-------.-----eee-eee- |) fee 42 3 | -- eee 3 368 |... -_-. 368 100 4, 100 1, 000 1,327) 6g 

Deer Lodge County: ao . - Oo 
Georgetown .._....---.---------------- i 12 | os ee 1 j-e.-- |e fee eee 2,000 |... 2.2 ___ |e. -------e- . 4649 © 
Oro Fino.___..--_.-------------------- 1 j_------- 3 |_.------|--------|-------- . 2 94 |-- 2 eee flee eee] 8 

Fergus County: a oo ~ 
Cone Butte.._.-_.__---- eee - 1 [el ieeeee 3 1 j_..-----| 1 10 |-.-_-_-- 10 |------.- fee |e eee 44 
Warm Springs....-._..--.------------- 1 |i... 21 8 |-.------ 8 48 al. 43 100 11, 800 500 2,520 , 

Flathead County: Hog Heaven__._______- Lyi] 30 | ne 1 32 |. ue 32 200 1, 200 ~~ §, 200 1,014 of 
Granite County: J. . oa 

Boulder and South Boulder. __.______- 4 |______._]. 1, 418 204 |. Le 204 20,189 |... _- 20, 189 ~ 6, 500 43, 300 | 44, 500 40, 491 
Dry Guleh-.__2e eee 1 je -uu ee 38 |_---_2__|_---_---_|_------ » BB five eae 85 100 ~ 6, 900 ‘8, 400 2, 451 
Dunkleberg..._.-.....----_--..__.____- 1 jo- eee 88 2 | eee “2+ 748 |_--__ —T48- - 300 13, 400 ~ 700 3,304 ° 
First Chance__._-._.--------.---.---_. | re 72 80 |___----- 80 | - 32 | .u-_ | 682 fee |e eee 2, 829 
Flint Creek... -2-- 22 eee § |....---- 3, 082 187 |_- Lele 137 ~ 31,858 | -___ 31, 858 - ‘12, 300 74, 300 48, 400 56, 034 
Gold Creek and South Gold Creek. ___|_..____- 1 j------ ~~~ ee fee eee 61 61 feeeeeeee-ee| i121 I jeei ie] ee fee eee 2, 145 
Henderson. ....-.--- +e ---e eee ee 1 1 96 3 2, 359 2, 362 | ~ 1, 580 148 . 1,728 . J, 800 1, 800 700 84, 931 
Maxville__.._------ eee ee 14) © 44 Le 4)  —° 116 J_22 LLL. ~ “4116 100 . 2,300 400 7320 

Jefferson County: , oe oe oo. 
Big Foot and State Creek._.___.___._- 1 jell uoeee 343 62 j_-..----| . 62]. 1, 853 |_--_ 1, 853 2,200 | . 47,200 5, 900 13,558 
Boulder and Little Boulder. ___._____- 2 | -- Lue 1, 179 44 |__ lL lle 44 8, 426 |_.-.._-- 8, 426 4, 300 74, 600 100, 400 36, 805 
Cataract__....-....2.2- 2-2 13 1 560 82 3 85 4,939 j__.._._. 4,939 2,700 | . 29,000} 29,100 17, 092 
Clancey.__.-.---.-.---.-----_-----_-ee 1 1 64 |_.-..-..| 3, 673 3, 673 432.; 1,400 1, 832 100 900 ‘500 130, 463 
Colorado. ......-.-2-2- 22 ee 6 |_------- 2, 654 185 |--------| . 185 | 19,074 |_______. 19, 074 12, 000 197, 200 78, 400 72, 068 
Elkhorn._____..------- 2 eee eee 3 j.------- 3, 882 409 |_-----_- 409 34,019 |_______- 34, 019 _ 7,900}  ~=—- 111, 900 "199, 400 93, 368 
Goleonda..........-- 222-2 eee 1 j------.-1 5 . 2 |------_- 2 1s a rn 638i. 100 2, 100- ~ - 900 645



oe j a 
ao f 

Montana City...._..... Ql. 50 ee 126 126 200 wawnn-| 207 
Smelter_._-.-...._....-....---.- } et 460 16|..-------- 16] 2,253 |..._.__- 2, 253 3, 600 26, 800 29, 000 12, 034 
Warm Springs.-...--.-.-2-2222220_1-_- 1 ye 119 36 |_-------- 36 1, 022 |_____--- 1, 022 500 18, 400 4,6004. _ 6, 200 
Whitehall_-._........-...-.._---...... 12] ---| 12,708 | 3,411 |.) 3 4a 5,435 |_______- 5, 435 15, 000 246, 900 59, 300 179, 641. . 
Whitetail_........22 22 1) 23.--} 12 ee 42\... 42 100 2, 300 1, 100 618 
Wilson and Ticer Creeks........._...-} 1 {_---.\- 130 28 |__.____- 28 |-..__.___._|__._.._.|_--------2-|--2 ou |ee--e- ee |---- eee 980 iS 

Judith Basin County: | _— ° oo 
Barker. see 2N- loa 8 nee en ene e eee 2 |-------1. 206 6 |_-----_. 6 4,339 |__.--.-- 4, 339 900 99,600} . 47,900 28,581 Qe 
Running Wolf..._.--.....-.-.---.----- 1 |_.------ 12 |---| feet 9g (200 253 100 100 200 295 

Lewis and Clark County: i | ; > 
Blue Cloud...._....--.-.------------6- 1 |---.----| | 6 12 |___. Wii epee 40 2 
Dry Gulch.....-............. |e ee 1 |-.--2:-----|-------- 3 Bg 08 
Heddleston.....-...-.-------------.--- 3 |-------- 51, 468 | i a ry 95,788 |.-..----| 95,788 |° 207,000} 3,801,300 | 2,874,600 | 1, 211, 422 | 
Helena.......-.----------------------- 3 4 1, 138 141) 7,410 | 7,551 ; 47 2,011 | - 1, 800 ~ 2,100 18, 500 269, 333 
Lincoln......-..-.---------.-----------]_-- ee 1 j--.---.----|-------- 966 966 |___.i-----.-]. 187 137 |__-.-.---.- p----- 2-2 _|------------] 88, 984 3 
Madison Gulch. ._.-.-.-.-----.--..--- 1 |_....--- 37 14 |___ 14. n= Ne gse denen ne lececeennnee|ocnneeneeen-[-ceeece-ene-|------------| «490 Et ° 
Marysville. ......--------------------- 6 |-------- 15,542 | 6,142 |...___._1 6, 142 3.829 |...--.--| 35,820 | - - 16, 200 54, 800 45,100 | 266,719 gy 
Missouri River (Canyon Ferry).-.-.--}_-...--- 3 |-----------|--------|  61L). . Jenn --- 84 84 |_...----_|eoe eee f----.------- 21, 461 me Rimini..............-------- ee eee n eee 8 |_..-.-.- 1, 856 804 Je-ZLLt) 804 8, 947 |. 18, 947 7,100 | . 214,000 95, 300 0, 3fU - 
Scratch Gravel_..........------------- 3 [eek 611 19 j_.--...-| . 19 3, 054 |__._e 3, 054 1, 100 © 11,000 - 9,000 6, 834 Rh oe Ca 
Smelter._-_-----.-.------------------- 2 |-------- 33, 317 40 |._--.--- 40 14,050 |__._.. 14, 050 52,000 |} 792,300 | 6,834,800 | 1,076,250 
Stemple-Gould-.....---.-------------- 4 |...._.-- 283 156 |.--.-..-] 156 4,023 |_....__- 4, 023 2, 500 3, 800 > 1,100 10,469 = 
Wolf Creek.........------------------- 7 1 |.--..---]----.---]--------]----------- |---| el] 700 |.-.-.-.--.-- 125 ff 

Lincoln County: Cabinet (Fisher River) - - re 93 |--------]--------|-------- 221 |_.-.---- (221 fil. 8, 200 2, 100 1,947 by 
Madison County: ~ . . “ | 

Black Tail......---------------------- 1 j.----.-- . 3 |------.-|-.------|--------|--- 2 -e-e-- |e [eee 400 j.-...--...-- 100 100 a 
Cherry Creek... .-.------------------- 1 }_......- 1 1 |..------ 1 10 |--...... 10 |.w.-. -----|------------|-- eee e eee 446 - 
McCarthy Mountain---_.-.----------- 2 |-.------|) 52 4 |.....-.. 4 369 |_..---_- 369 100 13, 900 800 3,091 Fy 
Norris and Norwegian.-......---------- 3 |_------- 21 51 |... 51 31 |. 31 |. eee 700 300 1,978 tg , 
Pony and South Boulder-..----------- 2 |--.----- 86 38 |_.------ 38 127 |_-------]|- 127 100 200 700 1,596 bt 
Renova. -..------------ n-ne eee nee nee 2 |---.---- 7 7 2 Ut 1 - 800 1, 100 368 bd 
Rochester. .....----------------------- i 1, 308 36 |_.---.-- 36 3,371 |... 2. 3, 371 900 89,500}. 12,300 22,168 ~ 
Sheridan.......----------------------- 5 3 13, 100 350 109 459 19, 915 21 19, 936 17, 700 379, 500 402, 600 159,426 py 
Silver Star......----.----------------- 4 |}. -22... 795 225 |.-.-..--| . 225 927 |......-. 927 17,100 | - 21,900 32, 800 20,707 Ey 
Tidal Wave-...-..--------------------- 4 |------.- 257 203 |----..--| 298 675 |-------- 675 |_---.--------|: 1, 800 100 11,201 
Virginia City.......------------------- 7 1 20,603 | 4,381] - 195} 4,576 | 225,752 -32] 225,784 |_----. ee 900 100 364,680 ey -... 

Meagher County: Beaver, Elk and . | er Te 
Thomas Creeks. ....------------------+-|-------- 2 |-----------]---- ee 7 7 |-------- ane wee wan | oe een een | eee we en | ee ee wwe eee nee cone 245 

Mineral County: . B 
Cedar and Trout Creeks..-...---------]-------- 1 |--2.-2-----] oe 1 IL feel ee] | eee |e] |e 35 _ 
Hunter...-..-------------22---------2-| 1 ee 1, 006 TD je--c----f- Pp 4,16 fez lzez--] 4,116 | -——:1,400 | --89,900-|-- - 255, 200 42,432 9 - 
Iron Mountain....--.----------------- 2 150 |-.----.-|--------|-------- 443 |... 2. - 443 100 4, 300 900 1,312 wy 
Oe 1 j-.--.-..} 12,000 58 |...-.-.- 58 31, 870 |........} 31,870 41, 700 294, 400 52, 800 99, 643 

Misso a County: ~ - pee ete ee Bee ee ee eee amr ee ce ene eee . _ B 

Coloma.......----------------2----0-=" Lj} 0. 7 14 |..---.| 14 ee 10 |e] eee ceeeeee-|eeeeeee ee nee 499 
Copper Cliff........-.----------------- 1 |..----.. 214 |----.---|-------1]--222.-- + BB fee] 8B fLlllluleee_-| 25, 000 "100 4, 536 
Blk Creek..-.-------------------------! 1 |--...-.- 2 |--------]--------|-------- 31 |----.-.- 31 100 500 |.-..----..-- 139 

. Nine Mile___.---.--2-422-------------- ween ne “1 lam emennan|mmennenn| 95- - QB Sen nween ele eee ce poset ce cece elec feet cet ellen ccc ee ele 3, 325 — 

Wallace. ....-.-.--------n-p-neeeeneree Blenennenl 61]. 1i--...--- 1 496 to. . 495 | | 2, 800 _ 2,100 200 1,493 ex 

All production credited to district came from smelter cleanings. * 7 De : . SO oS
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Mine production of gold, silver, copper, \ead, and zinc in Montana in 1948, by counties and districts, in terms of recovered metals—Con. ie 

Mines produc Ore sold or} “old (fine ounces) Silver (fine ounces) Copper Lead zine Total . 
County and district treated _ (pounds) (pounds) | (pounds) value 

(short . | . 
Lode | Placer tons) Lode | Placer | Total Lode Placer Total 

Park County: | | | 
Emigrant Creek.._...-.-..........----].-....-- 1 |........---}-- ee 3 | 3 |_..........|_-.--.-_|.--- eee ee |e eee eee Jenne eee $105 
Mill Creek_........................_.. 1\........ 92 5 |..----.- 5 717 |o--2 ee 717 600 1,500 | 800 1, 329 — 
New World...--.-.------------------- 5 |_.-.....} 36,269 | 5,808 |---_----| 5,808 34,176 |.--..--- 34, 176 405, 200 179, 000 206, 400 381, 632 ee 
pheepeater oo Roaaice 1{._..-..| 33,416 | 6,498 |_.._____] 6, 498 1,421 |... 1, 421 4,700 |_..--.------|------------ 229,736 & 

Phillips ounty: Little Rockies... ___..-_- 1{|..-_...| 90,133 | 3,697 |-.------| 3,697 8,846 |..--___- 8, 846 |...-----22---[0-2---------[------------| 187,401 
Powell County: . Ey 

Big Blackfoot. --...-..--.--.--.------- 1 1 1 1 48 49 10 21 31 |... 700 |.-.-------.- 1,868 by 
Blossburg....-----..--.-----2--------- 1 {___--. 2 3 |-------- 3 |-----------|--------|----------- |---| eee fee eee ee 105 > 
Finn... ..--2---2-2--------- eee ene -|--- nee - 2 |._.....---.]-------- 15 15 |... -----_|--.---_}---------2-|----e-- eee eee fee eee 525 
Nigger Hill. -.---.-....---------------- 6 |-.------ 918 60 |-------- 60 4,834 |..------ 4, 834 1, 100 64, 000 23, 000 21,229 
Ophir Gulch-..-_-...-..-------------- Lj..------|) BB 12]------.} 12 43 |. 43 4,200 |......-.----|------------ 1’ 370 
Pioneer_..--..-----.---.-------2------- 1 1 1 2 2 4|_........._|........|.--..--.-_|.---.--- eee |---|, 140 
Willow Creek_...-.---.-._ 002-2 fe 1|.......... |... 9 Qe eee 31, & 

Zovell _ ...---—.---------20------------- 3 |-------- 8, 716 931 |-----...| 931 20, 506 |.-..--..| 20, 506 4, 500 321, 800 247, 100 142,587 > 
Ravalli County: Ourlew..:-...---...._... 2 |_..----- 754 11 |-----_-- 1 2328 |.---.--| 2,328 | 600 46, 100 54, 100 18,069 
Sanders County: bd 

Fagle....._..___................ 1\.......... 3,997 13 |....--- 13 5,824 |....__-- 5, 824 16,000 | 1,199,500 | 251,800] 257,399 @ 
Plains._.___..-------------.----------- 1 |. .ee- 139 1 |_------ 1 1,075 |-------- 1, 075 15,000 |-...-...._.-|.-.--- 4263 © 
Revais Creek_-.---.-.---.---.-.-----.- 1 |_._----- 694 105 |_..--- 105 / 626 |_------- 526 132, 800 |-.....--..__|--..-------- g2.9¢99 FA. 

me Thompson River.........-..--..-.-... i 11 |...--.-_|--------]------_- / 84 |_.------ 84 |.------------ 5, 000 400. _1,024-- 
Silver Bow County: o = i a 2 he 

Melrose. .-_-...-----_2. eee 1 |... 12 |__._.__ |i. _--|-------- ‘oe we ace nee 442 |_--..-.----.- 14, 900 200 3,094 © 
Summit Valley (Butte)-_-.-.-.-..--.--- ai |.-..-7"} 2, 687, 467 | 19, 163 |-_-.----| 19, 163 | 6, 09%, 790 |-----_-"] 6, 099, 790 | 115, 423, 500 | 26, 434, 000 |105, 250, 600 | 49, 968, 238 iat | 

Total Montana..._...-..-.--.-----_- 250 34 | 3, 020, 307. 56, 550 | 16, 541 | 73,091 | 6, 97: 2,.717 | 6,930,716 | 116, 504,000 | 36, 822, 000 118, 190, 000 | 56, 422, 609 

\ oo 
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Park or Indian Creek District—Douglas Placers operated its drag- 
line dredge and nonfloating washing plant from April until June and 
recovered 574 ounces of gold and 53 ounces of silver from 100,000 
cubic yards of gravel. Palmer Engh operated the Diamond Hill 
mine for 5 months and treated several hundred tons of gold ore by 
amalgamation. 

CASCADE COUNTY | | 

Montana District—The Bennett Mining Co. worked the Dacotah 
eroup throughout the year and treated 4,237 tons of zinc-lead ore 
in the company 75-ton flotation mill. The Lexington Silver-Lead 
Mines, Inc., produced about 2,865 tons of lead milling ore from the 
Tom Hendricks claim. Remaining district output was zinc-lead 
ore from the Galt, Star, and Silver Dyke properties. a 

GRANITE COUNTY 

' Boulder and South Boulder District—The Brooklyn group of the 
Saranac Mining Co. was the source of several hundred tons of zinc- 
lead ore, which was treated in the company 150-ton flotation. mill; 

, in addition, 11 tons of zinc-lead ore, 10 tons of zinc ore, and 9 tons of 
lead ore were shipped to smelters. Sanderson Bros., lessees, shipped 
170 tons of gold smelting ore from the Gold King claim. Co 

Flint Creek District—American Machine & Metals Co., Inc., 
operated its Trout group throughout the year and shipped to smelters 
245 tons of silver ore containing 4 ounces of gold and 3,723 ounces 
of silver; and 146 tons of lead ore containing 3 ounces of gold, 1,558 | 
ounces of silver, 398 pounds of copper, 28,732 pounds of lead, and 
16,200 pounds of zinc. Remaining district production was mainly 
2,105 tons of old gold-silver tailings from the Granite-Bimetallic dump 
and 368 tons of silver smelting ore from the Silver Prince claim. 

Henderson District—H. & H. Mines operated its bucket-line dredge 
on Henderson Creek until November 21, when the dredge was lost 
through accidental sinking. During its period of operation the dredge 
washed 701,978 cubic yards of gravel. Remaining district output was 
small. ) 

JEFFERSON COUNTY 

Big Foot and State Creek District—The Mountain Queen claim 
produced 348 tons of lead smelting ore. 

Boulder and Little Boulder District—District output was mainly 
623 tons of silver smelting ore from the Ida claim. 

Clancey District—Winston Bros. operated its bucket-line dredge on 
Prickly Pear Creek until June 26 and washed 604,480 cubic yards of 
gravel. Remaining district production was 64 tons of silver ore from 
the Free Coinage dump. 

Colorado District—Minah Development Co. operated its Minah 
mine during all of 1948 and shipped 849 tons of gold-silver smelting 
ore containing 93 ounces of gold, 9,168 ounces of silver, 3,570 pounds 
of copper, 54,885 pounds of lead, and 22,602 pounds of zinc. Remain- 
ing district output was principally 907 tons of gold-silver smelting ore 
from the Mount Washington mine. 

Elkhorn District—The Elkhorn mine was operated for a month by Y 
the Elkhorn Mining Co., then for the remainder of the year by the “4 
Associated Mines Development Co. Output for the year was 1,188 a
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tons of gold-silver ore containing 223 ounces of gold, 14,831 ounces of 
silver, 1,859 pounds of copper, 21,364 pounds of lead, and 46,644 
pounds of zine. Other district production included 2,361 tons of old 
silver tailings from the Elkhorn property and 333 tons of lead ore from 
the Elkhorn Queen claim. | : : | 

Warm Springs District.— District output was 119 tons of lead 
smelting ore from the Nellie Grant claim. 
Whitehall District—Lester Lindquist operated the Carbonate mine 

all year and shipped 567 tons of lead smelting ore containing 14 ounces 
of gold, 1,121 ounces of silver, 1,556 pounds of copper, 119,919 pounds 
of lead, and 36,206 pounds of zinc. Marvin Riebhoff shipped 10,840 
tons of gold ore from the Golden Sunlight mine. Albert Critchfield 
operated the Iron Side mine for 6 months and shipped 168 tons of 
lead smelting ore containing 2 ounces of gold, 544 ounces of silver, 
545 pounds of copper, 34,589 pounds of lead, and 6,104 pounds of zine. 
George Wolfe worked the Lucky Hit claim throughout 1948 and 
shipped 315 tons of gold smelting ore containing 189 ounces of gold, 
483 ounces of silver, 2,026 pounds of copper, 1,010 pounds of lead, 

| and 2,520 pounds of zinc. Other district production was mainly 247 
tons of lead ore from the Perhaps mine, 144 tons of gold-silver ore from 
the Parrott'claim, and 88 tons of copper ore, also 48 tons of gold-silver 
ore, from. the Inspiration claim. | 

a | | JUDITH BASIN COUNTY : | 

| : Barker District—Thorson & Brazee worked the Wright-Edwards 
} group all year and shipped 146 tons of zinc-lead smelting ore containing 

6 ounces of gold, 4,000 ounces of silver, 605 pounds of copper, 79,710 
pounds of lead, and 47,136 pounds of zinc. Remaining district out- 
put was 47 tons of lead ore and 13 tons of zinc-lead ore from the 
Glendennin (Tiger) group. _ 

LEWIS AND CLARK COUNTY | 

Heddleston District—The Mike Horse Mining & Milling Co. 
operated the Mike Horse mine for a full year and treated in the com- 
pany 230-ton flotation mill 51,375 tons of zinc-lead ore containing 33 
ounces of gold, 107,888 ounces of silver, 503,400 pounds of copper, 
4,336,050 pounds of lead, and 3,483,225 pounds of zinc. Remaining 
district production was small. | 

Helena District—Porter Bros. Corp. operated its 6-cubic-foot Yuba 
bucket-line dredge on Last Chance Gulch throughout 1948 and 
washed 2,128,848 cubic yards of gravel. O. A. Barnes operated a 
dragline excavator and nonfloating washing plant on the Caswell 
placer from June 1 to October 20, and washed 4,000 cubic yards of 
gold-bearing gravel. Remaining district production was principally 
siliceous gold and gold-silver material from the Peck Concentrator 
dump, Springhill property, and Whitlatch Union tailing pile. 

Lincoln District—Otis Williams & Co. operated a dragline dredge 
and nonfloating washing plant on Poorman and McClellan Creeks 
and washed about 500,000 cubic yards of gravel. 

Marysville District—The Montana Rainbow Mining Co. operated 
the Drumlummon mine and treated 15,106 tons of gold ore in its 150- 
ton amalgamation-flotation mill. Operations were largely halted 
after August because of damage to the shaft, caused by the caving of
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heavy ground. Remaining district production was mainly lead ore— | 
48 tons from the Larson claim, 60 tons from the Towsley mine, and : 
172 tons, as well as 82 tons of silver ore, from the Shakopee mine. | 

Missouri River District—Perry & Schroeder Mining Co. operated 
its 6-cubic-foot bucket-line dredge on French Bar only in January; | 
88,000 cubic yards of gravel were washed. Two other placer opera- 
tions in the district reported production during the year. 

Rimini District—Lessees operated the Red Mountain Consolidated 
Mining Co. group and shipped dump and crude ore to smelters—265 | 
tons of gold-silver ore and 776 tons of lead ore. Finnish-American 
Mining Co. operated the Armstrong mine and shipped 285 tons of 
gold-silver smelting ore. Remaining output from the district was 
mainly dump ore—188 tons of gold-silver ore from the Kureka dump. 
and 228 tons of lead ore from the Stanton and Little Sampson dumps. 

Scratch Gravel District.—Principal production was dump ore from 
the Silver Coin property—553 tons of silver ore and 3 tons of lead ore. 
‘Smelter District—Nearly all the metals credited to the Smelter 

district came from 33,250 tons of old zinc slag, 22,727 tons of which 
went direct to the East Helena slag-fuming plant of the Anaconda 

| Copper Mining Co.; the remainder went to the East Helena lead 
smelter. | 

MADISON COUNTY | 

Rochester District—Jacobson & Keene, lessees, worked the Calvin | 
mine and shipped 211 tons of lead smelting ore containing 15 ounces 
of gold, 2,040 ounces of silver, 758 pounds of copper, 61,065 pounds of ~ 
lead, and 11,838 pounds of zinc. Lessees operated the Emma group 
part of the year; 22 tons of lead ore were shipped to a smelter, and 
about 1,060 tons of lead dump ore were milled. Remaining district 
output was small. | 

Sheridan District.—Victoria Mines, Inc., treated a substantial 
tonnage of zinc-lead ore in the company mill and produced 418 tons 
of lead concentrate, 358 tons of zinc concentrate, and 73 tons of ) 
copper concentrate; in addition, 150 tons of gold-silver ore were 
shipped to a smelter. Considerable gold was recovered from the 
Ihde placer. Remaining district output included small shipments of 
lead ore and silver ore from various properties. | 

Silver Star District—Bulk of production was about 450 tons of 
copper ore from the Victoria and American Pit claims, 110 tons of 

| zinc-lead ore from the Robin claim, and 232 tons of old tailings from 
the Schmidt property. | 

Tidal Wave District.—Lessees operated the Corncracker group 
throughout the year and shipped 98 tons of gold ore containing 178 
ounces of gold and 131 ounces of silver. Remaining district produc- 

| tion likewise was nearly all gold ore—86 tons from the High Ridge 
and High Ridge Fraction claims, 8 tons from the Smith claim, and 
55 tons (as well as 10 tons of lead ore) from the Granger group. 

Virginia City District—The U. S. Grant Mining Co. operated its 
U. S. Grant mine and shipped to smelters 12,431 tons of gold-silver 
ore containing 2,168 ounces of gold and 147,017 ounces of silver. 
The company also operated the Easton-Pacific group and shipped 
3,033 tons of gold-silver ore containing 531 ounces of gold and 20,820 | 

ounces of silver. Henry Shute operated the Cornucopia mine and c 
shipped 4,933 tons of gold-silver smelting ore. Remaining lode pro-
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duction was mainly 152 tons of gold ore from the Garrison group. 
| Russell Unrue operated a dragline dredge on the Barton Gulch placer 

from late June to the middle of October and washed 31,400 cubic 
| yards of gravel. 

| MINERAL COUNTY 

Hunter District—Dykstra & Johnson, lessees, operated the Silver 
Cable mine and produced 758 tons of zinc ore and 248 tons of zinc- 
lead ore. | . 

Keystone District.—Lessees milled a substantial tonnage of lead ore 
from the Nancy Lee mine, which yielded 367 tons of lead concentrate. 

| _ MISSOULA COUNTY 

Copper Cliff District—The Hecla Mining Co. operated the Blacktail 
mine and produced 207 tons of lead milling ore and 7 tons of lead 
smelting ore. 

_ Nine Mile District.—Canusco, Inc., operated a dragline dredge on _ 
the Imperial placer during May, then turned the property back to the 
owners. During the period of its operation, the dredge recovered 95 
ounces of gold from 26,000 cubic yards of gravel. | 

| PARK COUNTY 

New World District—McLaren Gold Mines Co. operated the 
Kstelle-New Year’s Gift group and milled a large quantity of copper 

: ore, which yielded 2,070 tons of copper-gold concentrate and 2 tons 
of gold concentrate. Ex-Cello Mines, lessee, worked the Homestake 
mine until February 15; on April 1 the property was sold to the Park- 
mont Corp., which operated it from July 15 to October 15. During 
the year, the mine produced 4,500 tons of gold-silver ore treated by 
flotation-amalgamation and shipped 27 tons of lead smelting ore. 
Irma Mines, Inc., milled zinc-lead ore from the Irma mine and 
produced 89 tons of lead concentrate and 194 tons of zinc concentrate. 
In addition, 324 tons of lead dump ore were shipped to a smelter. 
Other district production was small. 

Sheepeater District—The Jardine Mining Co. closed its Jardine 
mine on July 15, following a fire that destroyed the cyanide plant of 
the cyanidation-flotation mill on May 8. During the period of its 
operation, the mill treated 33,416 tons of gold ore, which yielded 
6,498 ounces of gold and 1,421 ounces of silver. 7 

PHILLIPS COUNTY 

Little Rockies District—The Ruby Gulch Mining Co. operated the 
Ruby group until November 20 and treated in the company 300-ton 
cyanide leaching plant 90,115 tons of gold ore containing 4,300 
ounces of gold and 9,400 ounces of silver. In addition, 18 tons of 
gold-silver ore were shipped to a smelter. 

| POWELL COUNTY 

Big Blackfoot District—John B. Hopkins & Associates conducted 
hydraulicking and drift mining on the Hopkins group and recovered 
48 ounces ofjgoldifrom about 750 cubic yards of gravel.
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Nigger Hill District—Hopkins & Sons Mining Co. operated the 
Charter Oak mine throughout 1948 and produced 735 tons of zinc-lead , 
ore containing 33 ounces of gold, 3,853 ounces of silver, 827 pounds of 
copper, 52,430 pounds of lead, and 15,500 pounds of zinc. Part of 
the ore was treated in the company 35-ton flotation mill. Remaining 
district output was principally 36 tons of gold-silver ore and 34 tons 
of zinc-lead ore from the Lilly group, 42 tons of lead ore from the 
Negros claim, and 49 tons of gold-silver ore from the Blackfoot claim. 

Zozell District—The Bonanza Leasing Co. operated the Bonanza | 
group from May through December and produced 556 tons of gold 
ore and 5 tons of lead ore. The gold ore contained 208 ounces of 
gold, 1,185 ounces of silver, 93 pounds of copper, 7,768 pounds of 
lead, and 4,533 pounds of zinc. The Deer Lodge Mining Co. worked 

| the Emery group until June 30, then liquidated the operation. During 
the period of operation, 8,070 tons of zinc-lead ore were treated by 
flotation. Remaining district output was small. 

~ RAVALLI COUNTY 

Curlew District—The Victor Development Co. worked the Whip- 
poorwill mine and milled zinc-lead ore, which yielded 32 tons of lead 
concentrate and 36 tons of zinc concentrate. Remaining district out- 
put was small lots of lead and zinc-lead ore shipped from the Curlew 
claim. : 

SANDERS COUNTY , : 

Eagle District—The American Smelting & Refining Co. operated 
the Jack Waite mine throughout 1948 and-produced 3,904 tons of 

| zinc-lead milling ore and 93 tons of lead smelting ore. The milling 
ore contained 15 ounces of gold, 6,442 ounces of silver, 23,000 pounds. 
of copper, 1,162,600 pounds of lead, and 294,360 pounds of zinc. 

Plains District—F. R. Walkley shipped 139 tons of copper smelting 
ore from the Mascot claim. | | 

Revais Creek District—The Drake group was operated all year by 
the Green Mountain Mining Co. Production was 694 tons of copper 
ore containing 121 ounces of gold, 590 ounces of silver, and 151,637 
pounds of copper. Part of the ore was treated in the company flotation 
mill. | 

SILVER BOW COUNTY | 

Ore production in Silver Bow County in 1948 was 12,564 tons 
greater than in 1947, and outputs of silver, copper, lead, and zinc 
gained 16, 1, 24, and 29 percent, respectively; gold production declined 
3 percent. The total value of the five metals in 1948 was 18 percent 
greater than in 1947 and represented nearly 89 percent of the State 
total value. The following table gives the output of mines in the 
County, which includes the Summit Valley (Butte) district, in 1947-48 
and the total from 1882 to the end of 1948. 

883326—50——-98
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Production of gold, silver, copper, lead, and zinc in Silver Bow County, Montana, 

. - 1947-48, and total, 1882-1948, in terms of recovered metals : 

Ug Sn 

aan | Sh Mines} Ore 0 ode . : 

Year aon | Snort place) placer (pounds) | (pounds) | (pounds) | Tots! value 
ounces) ounces) | | | 

1947... -------- 32) 2,624,915) 19,801 5, 252, 011! 114, 374, 000|21, 269, 500) 81, 425,000) $42, 379, 878 

1948__..--------- 22\ 2,637,479} 19,163] 6, 100, 232} 115, 423, 500/26, 448, 900/105, 250, 800 49, 971, 332 

1882-1948..._..._|_-------| (1)  |2,065, 161/557, 137, 222} 26,658, 718} 258, 721| 2 1, 664, 107 2, 601, 763, 222 
| ee eS SSE 

1 Figure not available. . . | 
2 Short tons. . . . 

| Summit Valley (Butte) District—Company material treated at the 

copper concentrator of the Anaconda Copper Mining Co. at Anaconda 

~ comprised 1,277,349 tons of copper ore from the main Butte Hill mine 
(1,178,845 tons in 1947), 15,164 tons from the Greater Butte project 
(none in 1947), 95,579 tons of Adams ore (286,550 tons in 1947), 

63,327 tons of special waste (59,926 tons in 1947), and 7,308 tons from 

the Tramway dump (none in 1947). Direct smelting ore totaled 
10,859 tons (21,391 tons in 1947), and mine-water precipitates 4,267 

| tons (4,050 tons in 1947). | — 
| Production of zinc-lead ore from the Butte Hill mine of the Anaconda 

Copper Mining Co. reached 748,957 tons in 1948 (465,385 tons in 
1947) and that from the Butte Hill dumps 345,539 tons (298,654 tons 
in 1947). This marked increase in ore production was the main factor 
in pushing State yield of zinc to the highest level in recent years, as 
well as supplying important increases in lead, copper, gold, and silver 

. from this operation. The company-operated Emma mine had an 
output of 36,150 tons of zinc-lead dump ore, mine ore, and middling 
from the treatment of manganese ore (27,254 tons in 1947). Zinc-lead 

- middling (4,548 tons) was also produced in milling manganese ore 
from the Travona mine; the middling was treated further at the 
Anaconda zine concentrator. The Poulin mine, operated under lease 
from the Anaconda Copper Mining Co., was the remaining large zinc 
producer in the district; output was 6,497 tons of zinc-lead milling ore 
and 573 tons of copper smelting ore. From the Montana Ore Pur- 
chasing Co. dump near Butte, 10,361 tons of old copper tailings were 
shipped to a concentrator and 1,740 tons of old silver tailings to a 
smelter. 

Remaining district production was nearly all siliceous silver ore 
shipped to smelters; 10,138 tons came from the Bluebird tailing dump, 
931 tons from the Burlington mine, 1,483 tons from the Amazon mine, 
73 tons from the Fredonia mine, 377 tons from the Little Darling dump, 
175 tons from the Magna Charta mine, 487 tons from the Maria claim, 

me and 447 tons from the Nettie mine.



Nevada 
Gold, Silver, Copper, Lead, and Zinc | 

| (MINE REPORT) 

7 By R. B. MAURER 

| GENERAL SUMMARY | | 

TIMULATED by a strong demand combined with higher average 
S prices for the base metals, zinc and lead production in Nevada in 

1948 rose substantially over the 1947 output. In contrast, the 
production of copper in 1948 dropped below the level attained the 
previous year, owing largely to lower yield of the metal from ore _ 
mined in the principal copper-producing district in the State. Gains 
in both gold and silver output in 1948 reflected to some degree the 
larger production of the two precious metals as byproducts from lead, 
zinc, and fluxing ores, but important increases were attained at open- 7 
cut mines that produced ores solely for their gold and silver values. 
The total value of gold, silver, copper, lead, and zinc recovered from 
ores, old tailings, and gravels mined at 350 lode and 36 placer proper- 
ties in Nevada in 1948 was $34,055,480 compared with $31,366,282, 
the output of 276 lode and 31 placer mines in 1947—an increase of 
9 percent. 

Comparing 1948 with 1947, gold output increased 25 percent in 
quantity and value; copper decreased 9 percent in quantity but only 
6 percent in value; silver increased 30 percent in quantity and value; 
lead increased 37 percent in quantity and 70 percent in value; and 
zinc Increased 20 percent in quantity and 31 percent in value. Of 
the total value of the five metals, copper comprised 58 percent; zinc, 
16 percent; gold, 11 percent; lead, 10 percent; and silver, 5 percent. 

As in 1947, White Pine County led the other counties by producing 
63 percent of the State total value of the five metals in 1948; it stood 
first in output of copper and gold, second in silver and lead, and third 
in zinc. Lincoln County ranked second to White Pine County, with 
25 percent of the State total value, and led the State in production of 
silver, lead, and zinc. | 

All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure’’; that is, the material is measured in the 
ground before treatment. 

The value of metal production herein reported has been calculated 
at the following prices. 

1547 / 

/
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Prices of gold, silver, copper, lead, and zinc, 1944—48 

Tera Ail sv SS SASS scp, 

Gold 1 (per | Silver 2 (per | Copper? | Lead 2 (per | Zine 3 (per Year fine ounce) | fine ounce) {(per pound)} pound) pound) 

1944______ ee $35. 00 $0. 711+ $0. 135 $0. 080 $0. 114 1945__.._---_-. 35. 00 711+ . 135 .086 115 . 1946... eel 35. 00 . 808 . 162 . 109 . 122 1947___..--. 35. 00 905 . 210 144 .121 1948... eee 35. 00 905+ 217 £179 | | . 133 
eee nA eS silt iS Shs 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-++ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 31, 1947: $0.905; 1948: $0.9050505. . 7 3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 

Mine production of gold, silver, copper, lead, and zinc in Nevada, 1944-48, and 
total, 1859-1948, in terms of recovered metals 
i 

Mines producing ! Ore. old Gold (lode and placer) | Silver (lode and placer) 
—_T | tailings, i | 

Year ete. (short | Fine Fine | Lode Placer - tons) ounces Value ounces Value 

1944... 146 11 | 6,863, 505 119, 056 | $4,166,960 | 1, 259, 636 $895, 741 1945__...-.--__.| | 163 12} 5,374,673 92,265 | 3,229,275 | 1,048, 380 741, 959 1946__.________- 193 83. | +5, 725, 805 90,680 | 3,173,800 | 1,250,651 1, 010, 526 1947__...-_____- 276 31 | 6, 541,635 89,063 | 3,117,205 | 1,377,579 1, 246, 709 1948... 350 36 | 7,172,611 111, 582 | 3,903,620 | 1,790,020 1, 620, 058 

| 1859-1948 ?_____ |e ieee (3) 25, 717, 596 |578, 677, 536 |592, 771,311 | 543, 593, 369 
—06060au0l€—C€0_—=€_—_ODmnma”="”*$“$*“aeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee er 

| Copper Lead Zine 
Year | nen | Nota value 

Pounds Value Pounds Value Pounds Value 

1944____________|122, 464, 000 |$16, 532, 640 | 13, 210,000 | $1,056,800 | 41,398,000 | $4,719,372 | $27,371, 513 1945. _____-..--_}105, 190, 000 | 14, 200, 650 | 12, 550,000 | 1,079,300 | 42,914,000 | 4, 935, 110 24, 186, 294 1946_____..-.-_.| 97, 282,000 | 15, 751, 584 | 14,350,000 | 1, 564,150 | 45,298,000 | 5,526,356 27, 026, 416 1947_____.__..._| 99, 206,000 | 20, 833, 260 | 14,322,000 | 2,062,368 | 33,940,000 } 4, 106, 740 31, 366, 282 1948. _____-...__| 90, 484,000 | 19, 635,028 | 19, 554,000 | 3, 500, 166 | 40,576,000 | 5,396, 608 34, 055, 480 

1859-1948 2______| 41, 877, 513 |546, 171,810 | 4 564,118 | 65,810,051 | 4 384,746 | 64,991, 864 | 1,799, 244, 630 
—_————————— 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to property. 
2 From 1904 (when first satisfactory annual canvass of mine production was made) to 1948, inclusive, the output was as follows: Gold, 13,910,719.51 ounces valued at $334, 194,303; silver, 304,358,462 ounces, $206,435,- 146; copper, 1,875,587 tons, $545,525,182; lead, 326,327 tons, $43,173,489; zinc, 384,746 tons, $64,991,864; total value, $1,194,319,984. 
3 Figure not available. 
4 Short tons. 

Gold.—Gold production in Nevada in 1948 rose 25 percent over the 
1947 output and was the highest in quantity and value since 1944. 
Despite the established and unchanged price of gold and the continuing 
high costs of mine operation, there was increased activity in the ex- 
ploitation of gold ore in 1948. The output from placer mines in- 
creased 17 percent above the total for 1947, owing principally to drag- 
line dredging. Gold from lode mines—which accounted for 93 percent 
of the State total gold production—increased 26 percent. Monthly 
production of gold, as shown in the accompanying table, was fairly 
uniform and slightly above the 1947 average from January through 
July, but increased sharply in August, and a higher rate of production 
was maintained through December. Reversing the pattern of the
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previous year, byproduct gold from base-metal ores comprised only 
38 percent of the output of gold in 1948 whereas gold recovered from 
precious-metal ores was 55 percent of the total. : 

The 10 leading gold-producing mines in 1948 contributed 84 percent 
of Nevada’s output, the 3 leaders producing 48 percent. 
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FIGURE 1.—Value of mine production of gold, silver, goppe r, lead, and zinc and total value of Nevada, 1860- 

Silver.—Production of silver in Nevada in 1948 was up 30 percent 
compared with 1947; as in preceding years, a large percentage of the 
silver output was a byproduct of ore mined chiefly for other metals. 
Base-metal ores were the source of 52 percent of the State silver pro- | 
duction in 1948 (71 percent in 1947), whereas 21 percent (13 percent 
in 1947) was from straight silver ore. The monthly production figures 
in the accompanying table follow closely the pattern set by lead and 
zine output in 1948—a gradual increase in production the first 10 
months followed by successive sharp drops in November and Decem- 
ber occasioned by severe late fall and winter weather.



| | Ten leading gold-producing mines in Nevada in 1948, in order of output | | | on 

| 
Rank 

SO 

Rank Mine District County | in Operator Source of gold 

1 | Ruth and Copper Flat............-.| Robinson. ..........-.-.--| White Pine_.._.-- 1 Kennecott Copper Corp. (Nevada Mines Divi- | Copper ore. 
sion). 

2 | Goldacres__.....-.-----.------------| Bullion____...__......._..| Lander--.._---..-- 2 | Consolidated Goldacres Co. and London Ex- | Gold ore. 
tension Mining Co. 

3 | Coppermines group...........-.-----| Robinson..-_-..--------.-| White Pine......- 3 | Consolidated Coppermines Corp-_-.......-------- Copper ore. 
4 | Getchell and Pinson & Ogee_.......| Potosi...........-.--------| Humboldt_-..-_-- (1) | Getchell Mines, Inc...__-....-----..------------| Gold ore. 
5 | Overman___._.-_._-..-...--------.--] Comstock._.__......-..-.-}| Storey------..-.-- 4 Consolidated Chollar, Gould, and Savage Min- | Gold-silver ore. 

ing Co. 
6 | Greenan Placers.........---...------| Battle Mountain....._....| Lander_-.__.-.---- 9 | Natomas Co._.__....--....-.-...-..-.-.-..--.--| Dredge. 5 
7 | Standard (Lally).............----...| Echo (Rye Patch) ----...-| Pershing.-..-..--- 5 | Standard Cyaniding Co__...........-.-..-.--..-| Gold ore. D 
8 | Pioche group_.__......_--.-..--.----| Pioche............--.....-] Lincoln.-.---.--.- 6 | Combined Metals Reduction Oo...............-| Zine and zinc-lead ores. fy 
9 | Summit King group._....-....--...| Sand Springs._.-..-...-.-| Churchill.--_.-.--| @ Summit King Mines, Ltd_.....-..............--| Gold-silver ore. 29} 

10 | Jumbo (Austin)_.....-_-...-..-.....| Awakening...............-| Humboldt--...--.- 14 | Austin Bros. Gold Mining Co. and Red Ledge | Gold ore. > 
. Mining Co. te 

. 77) 
enema 

1 Did not produce in 1947, . 4 
. ~~ 

Ten leading silver-producing mines in Nevada in 1948, in order of output ey 

© 
. Rank A 

Rank Mine District County in Operator Source of silver - 
1947 ~~ 

rm a tener | ee eee ate ene eterna | ete SS | At rt ee ee nena | ameter Ceo 

i. 

1 | Pioche group._..-.----.---.---------| Pioche....-....-.---------| Lineoln_-.-..-.---- 1 | Combined Metals Reduction Co__.-_-....-.---.| Zine and zinc-lead ores. 
2 | Summit King group..._..........-.| Sand Springs_..--....----| Churehill....-.---| @ Summit King Mines, Ltd_.........-.--.....-.--| Gold-silver ore, 
3 | Overman._..___.-._.----.--.-----.-.| Comstock.............-...| Storey_--.-.------- 4 Consolidated Chollar, Gould, and Savage Min- Do. 

ing Co. 
4 | Prince._............._..-._.--------| Pioche_.-........-.....--.| Limeolm_._-..--.-- 10 | Prince Consolidated Mining Co._...............| Zine-lead, lead, and sil- 

ver ores. 
5 | Bristol Silver_...._.__.-..---.------] Jack Rabbit__.....-_......|-.---d0-.----------- 3 | Bristol Silver Mines Co_..-...............--.-..| Silver ore. | a 
6 | Ruth and Copper Flat..............| Robinson..._-.--.--------] White Pine... --.-- 2 Kemmgcott Copper Corp. (Nevada Mines Divi- | Copper ore. 

sion). . 
7 | Apex_...._.---.-------------..------} Pioche.....-.-..----------| Lineolm.._.-_...-- 9 | Salt Lake Pioche Mining Co_...........-.....--| Silver ore. 
8 | Cleveland_.._...-.--.-.-----.-------| Delano....-...-.-..--.-.--] ElKo-..-.----.---- 7 | McFarland & Hullinger........-................| Lead ore. 
9 | Protection..._...-..-.----.-.--------] Cope.....-.-..--..--.--.--]-----0_...----.---- 11 | Knowles Bros...........-..-.....--.....--....--| Gold-silver ore. 

10 | Mizpah and Valley View.........-..| Tonopah..--..------.-----] Nye....-.--.------ 5 | Tonopah Mining Co. of Nevada and lessees-.---- Do. | 

1 Did not produce in 1947. | | | a — | ~
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Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by 
, months, in terms of recovered metals 

| | Month | Gord (ane arenes (shore tons) (short tons) (short tons) | 

January...---..------------ 8, 364 92, 791 4, 330 630 1, 299 February......-...----.--_----.__--- ee. 7, 036 99, 396 3, 077 640 1, 320 March--_-...222-22-- oe eee 7, 026 109, 555 3, 607 754 1, 309 April.......-__..-----------.....- 8,794 155, 114 3, 617 - 713 1, 250 May..-.-...------------------ eee 8, 023 172, 488 3, 614 682 1, 486 June... ee 8, 042 139, 536 3, 535 609 1, 417 July._---.---2 eee 8, 140 151, 370 3, 230 — 702 1, 408 August_.__.2.-222 020 eee 12, 132 167, 199 4, 697 940 1, 979 September..__........----2---.----. ee 12, 269 175, 801 3, 717 795 1, 989 . October. -__._....--.-.2-------- 2 ee 10, 824 210, 933 3, 581 1, 260 | 2, 756 
November-..._.._..-.------------.-------- 10, 102 171, 435 4, 307 1, 064 - 2, 432 
December_._..-.---------------------22--- 10, 780. 144, 402 3, 930 988 1, 643 

Total 1948... --e-----------| 111, 532 | - 1, 790, 020 45, 242 9,777 20,288 wo eeeeeEee 

_Copper.—Nevada copper production was centered in the Robinson | 
(Ely) district, White Pine County, where the State’s two leading 
producers supplied a preponderant percentage of the total 1948 ou e- 
put; these were: The Kennecott Copper Corp. (Nevada Mines Divi- 
sion), working the Ruth and Copper Flat mines, and the Consolidated 
Coppermines Corp., working the Coppermines group at Kimberly. | 
Other producers of copper in Nevada included the Bristol Silver 
Mining Co., Bristol Silver mine, Jack Rabbit district, and the Ely 
Valley Mine, Ely Valley mine, Pioche district, both in Lincoln County; 

_ and lessees of the Copper Canyon Mining Co., Copper Basin mine, | 
Battle Mountain district, Lander County. 7 

. Lead.—Of the recoverable lead produced in Nevada in 1948, 57 
percent was mined in the Pioche district, Lincoln County, where the 
leading properties were: The Combined Metals Reduction Co., 
working the Pioche groups; the Ely Valley mine, operated by Ely 
Valley Mine; and the Prince Consolidated Mining Co. Prince mine. 
Other important lead producers in the State were: R. K. Hamilton 
and L. F. Jacobson, operating the Yellow Pine mine, Yellow Pine 
district, Clark County (second largest producer of lead in N evada); 
Fred C. Farnsworth, Farnsworth mine, Ward district, White Pine 
County; McFarland & Hullinger, Cleveland mine (Delano district, 

_ Elko County); Bristol Silver Mines Co., Bristol Silver mine (Jack 
Rabbit district, Lincoln County); and Lee H. Bayliss, Delno mine 
(Delano district, Elko County). ~~ 
Zinc.—In 1948, as in recent years, zinc production in Nevada was 

centered in the Pioche district, Lincoln County, where 92 percent of 
the State total for the year was mined. The Combined Metals 
Reduction Co., Ely Valley Mine and Prince Consolidated Mining Co., 
were the State’s leading producers, in the order named; all are in the 
Pioche district. Other important zinc producers in the State were 
the Comet Mining Co., Comet mine, Comet district, Lincoln County, 
and R. K. Hamilton and L. F. Jacobson, Yellow Pine mine, Yellow 
Pine district, Clark County.
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Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by 
| counties, in terms of recovered metals | 

. - eee SC - . 

" Mines pro- | | | Gola . 

ducing * | | Silver (lode and 
$$ _ er OOO placer) 

County ° Lode - Placer Total 

Lode | Placer Fi Fi ri Fi a 
ine Ine ine ine 

ounces | V!ue | ounces | V8!te | ounces} V@!U® | ounces Value 

Churchill.........  10|.-..-.-|  2,739| - $95,865|.....---|--------| 2,739] $95,865] 167, 195] $151, 320 
Clark.) 26) 7} 1668] 58,380! |: $35] +1, 669} 58,415] 23,443) 21, 217 
Elko. |S} a} S546] «19, 110} 562] 19,670] 1,108) 38,780} 156,653) 141,779 
Esmeralda._..-.-| _19]------- 92) 3, 200|___-_---|_---.--- 92} 3,220| 15,017| 13, 591 
Eureka_...__---- 12 3 g2| . 3,220 55] 1,925 147| ~~ -5,145| 41,688| 37, 730 
Humboldt.......|  —-16|.-.---.| 12, 767| 446, 845].....-..|.-.-.---| 12,767] 446,845] 12,080] 10, 941 
Lander__.....----| 22 3| 19,995] 699,825} 6, 402| 224,070| 26,307] 923,895] 45,010, 40, 736 
Lincoln..........| —-36|------.| 5,038| 176,330\:.-..---|...-._-.| 5, 038| 176,330| 844,681) 764, 479 
Lyon.._...-------| 12 ii 1/916| 67,060] 26} Sto; +1,942| 67,970] 12,727| 11, 519 
Mineral | ~—.5|-------| 872| 30,520|....-.--|----..-_| "8721 30,520] 24,473/ 22,149 
Nye. | ~—38} 4!) 1,351] 47,285] 525] 18,375] 1,876] 65,660] 60,379} 54, 646 
Pershing......|  15|~—«12| «5, 506] 192,710] 565] 19, 775| 6, 071| 212,485] 23,206] 21, 084 
Storey. www} ~~ 4|-------] 11,591] 405, 685|-.-----_|-----:-| 11, 591] 405,685] 176,882) 160, 087 
Washoe__-------- Wo)  a77| «9, 605|_.----..|--.---.-|  277| 9,695] 241 218 
White Pine....--| 62) 2} 38,904|1,361,640] 42) 1,470) 38, 946|1, 368,110] 186, 246) 168, 562 

Total: 1948. 350| 36| 103, 354/3,617,390| 8, 178| 286, 230| 111, 532/3, 903, 620/1, 790, 020/1, 620, 058 
1947.|  276| 31} 82,062/2,872,170| 7, 001| 245,035] 89, 063/3, 117, 205|1, 377, 579|1, 246, 709 

Copper | Lead zine . Total 
ne Ota, 

County value 

. Pounds Value Pounds | Value Pounds | Value 

Churchill.....----------------- 100 gool «2, 400| = s«$480|_.-.------|----------| $247, 687 
Clark... TTI] at, 400} 8, 9841 1, 504; 600] 269, 323) 867,300] $115,351} 473, 290 
Elko. I] 9} 700} ~~ «17 295] 1 827;000} 327,033 141,500} 18, 820] 543, 707 
Esmeralda...............-| 5,400) +=, 172] 245,900] 44,016} 35,000] 4,655) 66, 654 
Bureka.. on} ~~, 900} ~—Ss«2, 582| 576,300} 103,158] 81,700} 10,866} 159, 481 
Humboldt... | 8300] «=, 801| 43,100] 7, 715) «= «8, 800} += 1,170| 468, 472 
Lander. TTT] 258; 600] 55, 465] 471,500| 84,399] 158,600] 21, 094| 1, 125, 589 
Lincoln. nnn} 978,000] 212; 226/12, 422; 800] 2, 223, 681)38, 567, 700| 5, 129, 504) 8, 506, 220 
Ly00.... le | 80,900] 6, 705)-- || nef enee eee] 86, 194 
Mineral... | = ,000]~—Ss«i,085| 351,700} 62, 954)_------.__|-..----.-.| 116, 708 
Nye_.........---------s-e------| 8, 100 673} 132,200 23,664; 7,600) —~—«1,011| +145, 654 
Pershing.._..--.-.------------- 400 871  24.300/  4,439| + ~—s«6, 400 851| 238, 946 
Storey _....--------------------]----------]---------- 100 18|__-.------|----------] 565, 790 

Washoe_____-------------------|----------]+----------|----------|----------]
---222-27-2] 2-7-2722 9, 913 

White Pine... 2... |89, 064, 200/19, 326, 931] 1, 951,600] 349,336] 701,400] 93, 286/21, 301, 225 

Total: 1948......---...-..|90, 484, 000/19, 635, 028|19, 554, 000| 3, 500, 166/40, 576, 000| 5, 396, 608/34, 055, 480 
| 1947.2... |99; 206, 000|20; 833, 260/14, 322, 000] 2; 062, 368/33, 940, 000] 4, 106, 740/31, 366, 282 

en 
CCE SCC S

L 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 

property. 

The 10-percent increase in total tonnage of ores and old tailings sold 

or treated in 1948 compared with 1947 reflects an increase in total dry 

and siliceous ores and an increase in all the base-metal ores except zinc- 

lead ore and zinc-lead-copper ore. Higher average prices for the base 

- metals permitted exploitation of larger tonnages of lower-grade copper 

ore and stimulated the production of zinc and lead ores. Increased 

Jemand for fluxing ores at base-metal smelters and renewed interest 
ald and silver mining accounted for the rise in output of dry and 

4g ores. 
‘8, the dragline dredge of the Natomas Co., in the Battle
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Mountain district, Lander County, produced 78 percent of Nevada’s 

placer gold and was the sixth largest producer of gold in the State. 

Except for this dredge, Nevada placer mines were almost entirely 

limited to operations that handled gravel on a relatively small scale. 

ORE CLASSIFICATION 

The accompanying table classifying ores sold or treated in Nevada 

in 1948 shows that 87 percent of the tonnage (including old tailings) 

was copper ore, 7 percent gold ore and old tailings, nearly 3 percent | 

zinc ore, 2 percent gold-silver ore and old tailings, and the remainder 

silver ore and old tailings, lead ore and old tailings, zinc-lead ore, and 

lead-copper ore. 
Details of ore classification are given in the Gold and Silver chapter 

of this volume. 

Ore and old tailings sold or treated in Nevada in 1948, with content in terms of 

| recovered metals 

Material sold or 
treated 

——_—_—_—__———| Gold Silver . 
Copper Lead Zine 

Source Ore Old ounces) ounoss) (pounds) | (pounds) | (pounds) 

(short tailings | 
tons) ere . 

Dry and siliceous gold ore.._| 487,148 | 18,065 | 46, 954 73, 682 26, 000 3, 400 |..-.------ 

Dry and siliceous gold-silver 
OF@__..__.----..---------=---+ 165, 276 93 | 13, 093 414, 157 9, 000 40,100 j.--.------ 

Dry and siliceous silver ore- -- 32, 033 939 609 370, 756 432, 900 | 1, 469, 000 680, 500 

Total..................| 684,457 | 14,097 | 60,656 | 888, 595 467, 900 | 1,512,500 | 680, 500 
Copper ore._____.------------ 6, 209, 049 |_..._---| 37, 385 142, 435 | 1 89, 305, 200 200 |_---_----- 

Lead ore...--__-.-.-.__---.-- 32, 143 455 973 245, 239 91, 900 | 6, 176, 400 201, 400 

Lead-copper ore______-.------ 102 |___--s_-- 1 1, 053 8, 100 52, 600 |.--------- 

Zine ore________._.--.-------- 186, 286 |_...._--| 1,382 140, 081 517, 400 | 1,490, 600 |32, 989, 200 

Zinc-lead ore.____.--.-------- 45, 923 99 | 3,007 401, 154 | . 93, 500 10, 321, 700 | 6, 704, 900 

Total lode mines_____.-| 7, 157,960 | 14, 651 103, 354 | 1,788, 557 | 1 90, 484, 000 }19, 554, 000 |40, 576, 000 

Placers.........-..-..--_-.-_--|-----------|--------| 8, 178 1,463 |_...._._.-.---|-----------]---------- 

Total: 1948... Sy 7, 157, 960 | 14, 651 Ps 532 | 1, 790, 020 | 1 90, 484, 000 iB 554, 000 B 576, 000 
19472277277 6, 524, 803 | 16, 832 | 89, 063 | 1,377,579 | 2 99, 206, 000 |14, 322, 000 |33, 940, 000 

eer ee rer 

i Includes 2,055,200 pounds of copper from precipitates. 
2 Includes 2,607,400 pounds of copper from precipitates. 

METALLURGIC INDUSTRY 

Of the 7,172,611 tons of lode material (including 14,651 tons of old 

tailings) from Nevada mines sold or treated during 1948, 99 percent 

went to mills and 1 percent to smelters. 

The 1,500-ton selective-flotation mill operated by the Combined 

Metals Reduction Co. at Pioche, Lincoln County, treated zinc and 

zinc-lead ores on a custom basis for several neighboring mines and also 

| milled company zinc and zinc-lead ores. The Kennecott Copper 

Corp. treated all the copper ore produced by the Consolidated Copper- 

mines Corp. on a contract basis, in addition to milling its own ore at 

the McGill 20,000-ton concentrator. It also operated the McGill 

copper smelter, Nevada’s only smelter, treating in addition to copper 

ore and copper concentrate, siliceous gold and silver ores used for
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fluxing. Custom ores were treated by W. F. Donovan at his 100-ton 
cyanide mill in the Silver City district, Lyon County, and at the 
Dayton Consolidated Mining Co. 150-ton cyanide plant, operated in 
conjunction with a 200-ton flotation mill in the Comstock district, 

: Storey County. 7 

Mine production of metals in Nevada in 1948, by methods of recovery, in terms 
of recovered metals 

| 

Material : Gold Silver : treated Copper Lead Zine Method of recovery (fine (fine 
(Shore ounces) | ounces) (pounds) | (pounds) | (pounds) 

Ore and old tailings amalgamated__| 39, 152 3, 816 2,790 |------.----__]_---------_- |e Ore and old tailings cyanided___..__| 610, 196 50, 033 384, 384 |---| oe} Concentrates smelted: 
Flotation.____....-.-..-.-------] 212,971 | 43,772 | 688, 011 | 86, 479, 600 | 11, 539, 800 | 38, 234, 600 Gravity__.....-._.._......__.__. 818 176 13, 098 2, 700 731, 200 52, 300 Ore and old tailings smelted_.._____ 103, 598 5, 557 700, 274 | 1,946,500 | 7,283,000 | 2, 289, 100 Precipitates smelted...-..........-.].--.--.-__|._......__|.--..... 2, 055, 200 |--..--.--._-_]-----___ 

Total lode mines_..-....__....|--.....-.-| 108,354 | 1, 788, 557 | 90, 484,000 | 19, 554,000 | 40, 576, 000 Placers.-..2....2._--------_---- --------+- 8, 178 1, 463 |---|} 

Total: 1948_____.____...--.----]--..------| 111, 532 | 1, 790, 020 | 90, 484, 000 | 19, 554, 000 | 40, 576, 000 1947___.._-.--....----_.|-----...--| 89, 063 | 1,377, 579 | 99, 206, 000 | 14, 322,000 | 33, 940, 000 
eee Od 

Mine production of metals from mills in Nevada in 1948, by counties, in terms 
of recovered metals 

eee 

Material Recovered in Concentrates smelted and recovered metal 
| a 

Con- 

| | Ore | tail: | Gold | sitver | tes | Gola | si re alice 0. itver rates 0 liver ° - ° , | Copper | Lead Zine (short | ings (fine (fine pro- (fine (fine 
tons) | (short | ounces)! ounces)| duced | ounces) ounces) (pounds) | (pounds) | (pounds) 

tons) (short 
tons) tt toms) I 

BY COUNTIES 
eee, 

Churchill....| 12,000]......_| 2,709] 164,972 9 29). 441 100 500]_.--_-.-_- Clark. _.____- 5, 498] 13, 000 409} 1,714 614, 1,172} 5,587 2,000) 502,900} 46, 900 Elko__..____- 925 20 62 45 112 28) 5,249]... 76,100/ 48, 200 Esmeralda. __ 140|__.___- 28 6 24 2 320 700 7, 400 8, 100 Eureka__.____ 212)...-.-_|_---- de 44 21} 3,620 300} 23,600] —_21, 100 Humboldt__.| 111,375/_......| 12,683] 4, 966 122 56! 3,890 500} 30, 500 8, 800 Lander_..__..) 172,939|.......] 17,765] 2,003] 1,300} 1,468] 25,018] 74,000/ + 393,000 158, 600 Lincoln......) 227, 910|.......|....-...|--.---..| 48,977| 4, 229] 509,473] 556, 300 11, 011, 900/37, 991, 600 Lyon_._......] 15, 536 4) 1,916) 12,701)__.._.__|.--- 222 fee eee |e ee Mineral._____ 1,119}_._..__- 268 988 66 7| 2,085 100]  46,900].._._____. Nye_._...__. 1, 204|___-____ 726} 1,115 13 36 308 100 4, 500 3, 400 Pershing.....| 174, 693|._.....| 5,420] 21, 680 1 80 575}_.------.-|---------_|----_----- Storey_......] 166,412} 134] 11, 586] 176, 743 1 4 126)_...--___- 100|_-_.._.__- Washoe._____ 461|_______ 277 241|____._._|.--_--__|e---2-2_|__--_--__|_---.--- |” White Pine__|6, 165, 332 99)_....___|.--.--_.] 162, 506] 36, 816] 144, 417/85, $48, 200] 173, 600 5, 200 
Total: 1948. |7, 055, 756] 13, 257| 53, 849 387,174] 213, 789] 43, 948] 701, 109/86, 482, 300/12, 271, 000 38, 286, 900 1947 . /6, 386, 736) 13,084; 30, 462/ 152, 414} 220,924) 45, 920] 595, 629/92, 099, 200] 7, 319, 800/30, 926, 900 

A 

BY CLASSES OF CONCENTRATES 
sss ees 

Dry gold_.._.|..---_-_|------ |e fe 440| 2,526) 2,965 12, 300 2, 400)... Dry silver..._|......___|...___.|__...-.-|_._____. 2 3 170|_.----.-- jee ee tee Copper._..___}.._-_..__|-_-2--|-------|-___----| 162, 502} 36, 939| 138, 000 85, 894, 700]___._..._.|.-_._____. Lead... |. |e ie] oe----[|-_2--.-| 14,241] 3 109] 383, 764 413, 600/10, 582, 300} 1, 762, 600 Zinc.....----.|-----.-.-|-------|--------|--------] 35,435} 1, 228] 149,158] 145,100! 974, 600 36, 319, 000 Zinc-lead___._|....-2-__| 22 _|ie2-----|--------] 1, 169 143] 27,052} 16,600! 761,700] 205,300 

Total 1948_.)_.____.__}...__._|-...-.-|--.-.-..] 213, 789] 43, 948] 701, 109/86, 482, 300/12, 271, 000/38, 286, 900 
rine oxen eeneeeeeeeeereeeens
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Gross metal content of concentrates produced from ores‘mined in Nevada in 1948, 
| by classes of concentrates’ . 

Concen- Gross metal content 
trates [|S ——ses—(Cstsi‘CSCSseeseeee 

Class of concentrates produced 
(short Gold (fine | Silver (fine| Copper Lead Zine 
tons) ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry gold_.......---_---------- 440 2, 526 2, 965 12, 790 3,875 |___-.------- 
Dry silver_.._.....-........- 2 3 170 1 11 ji. Lee 
Copper-_...---.--.-_----.----- 162, 502 36, 939 138, 000 | 86, 988, 521 {|_..--..-.__-|_-------_--- ; 
Lead. .-..-..--2.-------------- 14, 241 3, 109 383, 764 423,686 | 10, 724, 480 2, 164, 669 
Zine. ...-..--...-------------- 35, 435 1, 228 149, 158 151,474 | 1,059,249 | 37, 062, 484 
Zine-lead..-.....-..---~------ 1, 169 143 27, 052 19, 632 774, 946 282, 999 

Total: 1948_.......-.._- 213, 789 43, 948 701, 109 87, 596, 104 | 12, 562,261 | 39, 510, 152 
1947.22.22 220, 924 45, 920 595, 629 | 94,377,319 | 7,677,868 | 31, 793, 186 

Gross metal content of Nevada crude ore and old tailings shipped to smelters in 
| 1948, by classes of material _ 

Material treated Gross metal content | 

“Class of material Old . 
: | (het tailings Cie rn Copper Lead | Zine 

tons) eee ounces)| ounces) | (Pounds) | (pounds) | (pounds) 

Dry and siliceous gold_.___...-| 5,287 |.-.--..-| 2,344 4, 029 145 1, 482 |____--_--- 
Dry and siliceous gold-silver__| 4,610 |_.....-.| 1,210 96, 829 9, 330 65, 955 |_..---.--.- 
Dry and siliceous silver......-| 18,818 939 452 | 342,060 490, 759 | 1,103, 006 711, 343 
Copper. ....----....---.---._-| 44,174 |... -.- 573 4, 750 1 3, 465, 150 436 [.-..--_--- 
Lead._..---2.-- 22 -| 24, 347 455 894 | 229, 140 119,143 | 5, 579, 263 311, 953 
Lead-copper......-.-.-------- 102 [_-.-_... 1 1, 053 9, 599 §4, 817 |....--_--- 
Zinc. _......---.-------------- 883 |_--.-. 3 565 5, 021 15, 241 736, 281 
Zinc-lead_...--...--..-.----_-- 8, 983 {_...-.--- 80 21, 848 58, 448 838, 296 | 1, 393, 632 

Total: 1948..___._...____| 102,204 | 1,394] 5,557 | 700,274 1 4,157, 595 | 7,658, 496 | 3, 153, 209 
1947_.........-..-] 138,067 | 3,748 | 5,680 | 626,799 27, 464,882 | 7,324, 744 | 4, 166, 568 

1 Includes 2,079,218 pounds of copper from precipitates. | 
2 Includes 2,671,498 pounds of copper from precipitates. 

?
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Mine production of metals from Nevada crude ore and old tailings shipped to 
smelters in 1948, in terms of recovered metals 

— TT 
. = 

Material treated 

Gold Silver ts . 
Copper Lead Zine Old | (fine | (fine 

| (Set tailings ounces)! ounces) | (Pounds) | (pounds) | (pounds) 
. . shor 

tons) tons) 

| os BY COUNTIES | | | 

Churchill... 2-2-2 45 |___-.--- 1 1, 782 |-_--------- 1,900 |--._-.____ Clark. 2222220 3,873 TT] 7 | 167142 39, 400 | 1,001, 700 | 820, 400 Elko. 22222222 ean 1] 456 | 151; 298 79,700 | 1,750,900 | — 98,300 
Esmeralda. .....--_-_._-_._----- 861 244 62 14, 691 4, 700 238, 500 26, 900 Eureka.....------._-..----| 4,950 |.....-| 71. | 38065 11,600 | 552,700} — 60, 600 Humboldt_-227 272777277} ann [TTT | 3% 933 7, 800 12,600 |... Lander. ...2-2 222227} 4, 348. |] 62] 17 045 181; 600 78, 500 |..-..-._.- Lincoln 22222272222 227TT TTT} 20,969 |7277777) 809 | 3387 208 421,700 | 1,410,900 | 576, 100 Lyon___.__-_--- ee 175 |_.--__-]_-- ee 12 30,900 |--.--._.-_-_}---____ Le Mineral---2222-027777777777] 1,776 [1,008 | 597 | 21, 400 4,900 | 304,800 |..-----__- Nye_....--.-------.----.-.--.| 2,727 28 | 589 | 58,799 3,000 | 127, 700 4,200 Pershing..____.............-.]| 125 56 6 836 400 24, 800 6, 400 Storey. ...--.-------_-_______ 28 |i. 2 88k 1 13 [_------- fee} White Pine..._........-....-.| 55, 685 61 | 2,088] 41,823 | 13,216,000 | 1,778,000 | 696, 200 

Total: 1948__._____......| 102,204 | 1,394] 5,557 | 700,274] 14,001,700 | 7, 283,000 | 2, 289, 100 1947________.....| 138, 067 | 3,748 | 5,680 | 626,799 | 27,106,800 | 7,002, 200 | 3,013" 100 
I 

BY CLASSES OF MATERIAL | 

Dry and siliceous gold___...-_.| 5,287 |........| 2,344 4,029 | 100{ 1, 000 |.._.____.- 
Dry and siliceous gold-silver__.| 4,610 |__.____. 1, 210 96, 829 9, 000 39, 500 |..--_--____. 
Dry and siliceous silver._.....| 18, 818 939 452 | 342,060 417,500 | 1,018,900 509, 800 Copper..-..-..---.-.-.-..-.._| 44,174 |_._____. 573 4, 750 1 3, 424, 100 200 |--.---____ Lead__---- 2222222222} 24347 | 455 | 894 | 2297 140 89,500 | 5,322,500 | 164, 500 Lead-copper__.._...-.________. 102 |_______- 1 1, 053 8, 100 52, 600 |_.__-______ Zine.._.......-..-.---.-......{ 888 |_-..... 3 565 4, 300 14,900 |" 604, 600 | Zine-lead__------ 2} 8,983 {7777} 80 | at, 848 49,100 | 833, 400 | 1,010, 200 

Total 1948__________...] 102,204 | 1,394 5,557 | 700,274] 14,001, 700 | 7, 283, 000 | 2, 289, 100 
LS 

1 Includes 2,055,200 pounds of copper from precipitates. 
4 Includes 2,607,400 pounds of copper from precipitates. 

| REVIEW BY COUNTIES AND DISTRICTS | 

CHURCHILL COUNTY 

Broken Hills District—-The Broken Hills Mining & Milling Co., 
incorporated May 23, 1948 (formerly Broken Hills Mine), developed 
the Broken Hills mine during 1948; 43 tons of silver ore shipped to a 
smelter yielded 1,759 ounces of silver and 1,900 pounds of lead. 

Sand Springs District—Summit King Mines, Ltd. (second-largest 
producer of silver in Nevada in 1948) worked the Summit King Group 
during 10 months of the year; 2,633 ounces of gold and 163,313 
ounces of silver was recovered from 11,763 tons of ore cyanided at 
the company 60-ton mill.



Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by counties and districts, in terms of recovered metals ! 

| | Mines prpauc- Ore and old Gold (fine ounces) Silver (lode C head 7 
cetriot 1 "1s and placer, opper ea Zinc 

County and district -———__——- hart teas) Toa fine (pounds) | (pounds) | (pounds) Total value 4 
Lode | Placer Lode Placer Total ounces) = 

errr ee er pene ce on a eee neers | emcee memes | we epee came at | ener | merece | tee: eet emia | AE KS | CS SETS | RAY A SRS | te ee ere So 

Churchill County: > 
Broken Hills...........--..------------------ 1 |__.----- ae ee 1, 759 |..-.-------- 1,900 |......------ $1,932 | 
FBastgate.........._..__.-.------------------- i ne 98 56 |... oe 56 455 |_____.--.---|..----------|------------ 2,372 & 
Fairview....._...---------------------------- 2 |_.------ 16 9 |._.-.----.-- 9 3 |..-.--------|-.----------|-------- == 318 6 
Holy Cross.......-..------------------------ 3 |__--_--- 117 87 |__.--------- 37 470 100 500 |...--------- 1,832 & 
Sand Springs._...._.....-.------------------ 2|___.....| . 11,770 2, 637 |._.-.------- 2, 637 164,413 |_.....-_-.--|_.----------|----2-- ee 241,097 
Wonder. ...-..-___._--__-.------------------ 1 |_____.-- 1 |i. u------]------------|------------ 95 |_.--------2]._------22--] 2.2. ----- 86 ~ 

Clark County: . T! 
Gold Butte._..._....__._---_---.------------ 1 |__-.-_-- 3 3 |. ---eee- 3 28 |_.._..------|. 600 |.._...------ 237) 4 
Searchlight_...__.___-__.--_--------.-------- Q |_____-- 13, 436 1, 581 1 1, 582 1, 487 7, 800 100 |__._______-- 58,427 
Yellow Pine (Goodsprings) ..-...-.---------- 15 |__._---- 8, 132 77 |__..------.- 77 21, 089 33,600 | 1, 503, 900 867, 300 413,622 < 

Elko County: 
rd 

Cope.._._.-.------------------ eee eee 4}. 1, 200 418 |__-..._---- 418 45, 688 27, 400 11, 800 |__..-___---- 64,038 
Delano...._._...__-------------------------- 4|___._-- 4, 552 20 |... 20 97, 181 19,900 | 1,390,100 |____._____-- 341, 800 
Gold Circle........-..----------------------- 3 |__..---- 31 23 |... ---2-- 23 216 |_.._..------ 100 |__.__.------ 1,018 © 
Jarbidge._.__._.____._.-.-------------------- 3 |v i---- 161 62 |___---_..---- 62 45 |___-._-.-.--|_.-.--------].0.--------- 2,211 © 
Merrimac..._.._..__.------------------------ 4} ue. 833 7 |. .---------- 7 5, 394 |__.__--_---- 126, 000 45, 700 33,759 'S 
Railroad._..........------------------------- 4]... _-- 234 1 1 1, 929 16, 700 21,500 |....-__--.-- 9,254 'U 
Ruby Valley--.-....------------------------- 5 |_------- 625 es ee 5 2, 263 4, 600 120, 400 1, 700 24,999 & 
Spruce Mountain._.--_.--.------------------ 6 |__..--- 773 a ne 7 3, 338 9, 400 128, 600 93, 900 40,814 = 
Tecoma..............---------------- 22-8 1 |__-.-.-- 134 2 |----.------- 2 383 |__---------- 25, 800 |_...-------- 5,085 
Van Duzer.......__._..--..-.-------_--------|-------- 2 |_.-.---.----|------------ 562 562 134 |__----u |e |p eee 19,791 & 

Esmeralda County: ic] 
Divide...._._-._.__-.------------------------ 2 |___u.-- 62 Ce 43 374 |___..._._--_|...--.------|------------ 1,343 & 
Klondyke......._....-.---.------------------ 2|__._-.-- 7 |__----------|-------2---- [eee eee 23 300 300 |___.-.-.---- 140 OU 
Lone Mountain....._......--.--------------- 5 |___--.-- 320 4]. 4 1, 768 2, 100 62, 900 23, 200 16, 541 | 
Montezuma_.-..._....------------------------ 3 |__------ 322 13 |____-------- 13 8, 480 1, 100 112, 800 11, 800 30, 129 
Palmetto..........-..--.-------------------- 1 |__--...- 57 |___.--------|---2---- oe | eee ene 266 200 17,200 |_.........-- 3, 363 B 
Railroad Springs...............---.---.------ 1 j_- .---- 4 | ll ie- |e fee eee [eee 800 |..----------]_--.-------- 174 yy 
Silver Poak_..__.__..------------------------ 3 |__------ 185 82 |... 32 2,407 |__......----|.-----------|------- w---- 8, 298 
Sylvania.___..__.._.------------------------- 1 |--..---- 244 |_._.--.-----|------------|------------ 1, 214 200 50, 800 |._-.._.._--- 10,228 N 

Eureka County: . BD 
Cortez_....-.----------- oe eee nee ee 5 | ------ 858 40 |_-.--------- 40 26, 716 2, 200 50, 700 21, 100 37,937 
Eureka._.....-..---------------------------- 4]. 161 44 |___. lie. 44 197 5, 400 12, 500 37, 500 10, 116 
Lynn____..--.------------ 22. eee eee een e eee 3 |...---------].----------- 55 55 3 |__---- eee -Jene-e een Jenene eee e eee 1, 928 
Roberts....-.-------.----+-------------------I 1 [....----| 38 |_.--.-------|------------ Lee eee ag (2227722777277 07400 G0, 400 | 3, 285 

See footnotes at end oftable. —t 
| 

Ou 
| “I



Mine production of gold, silver, copper, lead, and zinc in Nevada in 1948, by counties and districts, in terms of recovered metals 1—Con. ox 

| | Mines produce | | Silver (lode oo 
| , ing 2 Ore and old _ Gold (fine ounces) and placer,| Copper | Lead Zine a 

County and district 1 | tailings [2 fine (pounds) {| (pounds) [| (pounds) | Total value 
(short tons) ounces) § 

. Lode | Placer Lode Placer Total 

Humboldt County: - 
Awakening........_...-.---.---.------------ 5 34, 356 1,916 |_.--- ee] 1, 916 4, 388 400 20, 300 |_..--.._---- $74, 752 
Barrett Springs___..___...----- eee i 62 20 |_------- oe. 20 1, 948 300 3, 700 |_...-_--.._. 3, 190 
Gold Run_.__.-. 2-2 ys ne 209 V7 |... -..----- 17 1, 255 300 | 13, 200 3, 100 4, 571 
Red Butte._.__..-.- 2 eee 1 jill. 44} oe 616 |... 5, 800 5, 700 2,354 
Varyville._.-.--_-.------- ee e eee re 55 4 |. --- .---- 4 94 2, 600 100 j----._-.---- . 807 iS ; 

_ Warm Springs._.._.-...........-_-.-22.-.- ee 5 235 40 |_.-.----2 2. 40 17 300 |_-------_---|_------ eee 1, 480 
_ Winnemucca. _-__.....--...-.-------.------- re 17 jewel fee 108 4,400 |....-.------]-.---- oe. 1, 053 2 
Lander County: . . ma 

Battle Mountain. _-.-....--....-----.---.--- 10 2 21, 690 1, 580 6, 402 7, 982 33, 805 254, 400 468, 500 157, 500 469,980 
Birch Creek__._.._._--..--.------.-------e-- 1 fee eee 4 23 |_--.-----_-- 23 38 |_.......-.--|_-.--.------|------------ 839 > 
Bullion. .........00.0.---------- eee one nee oe ee 151, 522 16,676 |... --.....-- 16, 676 1, 901 100 |___.----.---|.--.-.------ 585,403 © 
Lewis..............--.--.---------------.---. 2 |. 362 7 |__.--.------ 7 8, 144 900 700 |_...-----.-- 7,936 P - 
New Pass..........-...---------------------- 2 |e ie ee 2, 838 1, 414 |_.-- 2 1, 414 648 |__-.-.--__-- 1,100 |....-.-.---- 50, 273 Kd 
Reese River___-._.__.-....----_-..------ ne 3 {_.---.. 811 273 |_.-.--....-- 273 452 200 1, 200 1, 100 10, 368 bs 

Lincoln County: > 
Chief (Caliente) __._.-.....-.--..-.--___ ee 2 24 |-------.-.[---- ef een ee 61 {_.-.-----. 2,700 |... 8. 529 bg 
Comet.__....-- eee 2 |--.--.-- 4, 965 114 Jee ee 114 27, 499 29, 700 158, 600 821, 100 172, 918 to 
Eagle Valley.....-.-.-.---------------------- 2 70 2 |.----------- 2 1,077 |.--.--------|------------|------------ 1,045 6 
Freiburg.._......---.-...---.----------- eee 1 }_.-.-... . 5 |.--.-------.]-.----..----|------- eee 32 |_.-.-------- 1,500 |... 2988 O 
Ferguson -_...--._.--_-__..-_-----.--------- ee 2 |ii------ 47 1 © Oe ee 111 203 }|_---...----- 500 |_--.. 22 Lee 4,159 ra 
Groom..........-22------- eee ene eee ys 1, 911 2 |_-.-.-.-.---- 2 ' 3, 484 1, 700 318, 600 |... 60,621 ~ 
Jack Rabbit..._...-..---_-.-----------.------ 4 |... 8, 316 97 j_..--- a... . 97 125, 025 404, 300 707, 700 523, 500 400, 586 a 
Pahranagat._.-_......-------.---------e-ee 1 j_.....-- 94 |. owe [ee 1, 107 1, 400 7,300 j.-...---..-- 2,618 

L POON Go nnnnnnnennennnennnncncnnnne enna none 21 |_.-.-.-- 231, 657 4,508 j|....-.-._.-- 4,508 | 684, 321 540, 900 | 11, 225, 900 | 37, 223, 100 7, 854,608 i 
yon County: 

Silver City__....--------------------------- 8 1 15, 218 1, 894 26 1, 920 12, 622 |__..--------|-.----------|------------|-78,583 
Talapoosa._.._...--...-.--.--------------- ee 7 33 10 [_. ee 10 183 |..-.-.-.-.--]. |e 516 
Yerington._-.-..-_----2- eee ee 2 |. ae 457 8 |... 22 ee 8 14 30, 900 |..-.--..-.--]...---- 22. 6, 998 

Mineral County: 
Columbus (Candelaria).............-..-.--_- 5 ju oo. 2, 175 §26 |_---_--e 526 |.-- 16, 566: |. 1, 800 300, 300 |... 2-2. 87, 548 East Walker (Mount Grant)-__........-.____. | en 56 18 |i eel 18 4 fone] ee [eee 634 
Fitting. .-.--2220 00 eee ee 2 5 20 j_--. 2 _-.-- 20 2 j...---------|------- fee 702 Hawthorne. ._.......---.-------------------- i 403 Ss i 63 1,175 |-...-- 2 e 1,000 |_.._----_L-- 3, 447 
Pilot Mountain.._._..-..- 2-2-2 2 |_.-..--- 494 Wl jie e eee 11 2, 258 300 43,000 j|_.....-..--- 10, 191 
Regent (Rawhide)_._-........------.-- 2 oe. 1 j__..-... 57 | 13 , 28 |..----------|----- n-ne |e eee 476 Silver Star......-..------ 2-2-8 7 [----.2-- 668 210 |_-_---.--e ee 210 4, 326 2,900 |_.__---- 2-2 [ee eee 11, 894 - Walker Lake.._... 22. 2 j..-.---- 40 j.--2-.--- ee |e fee +) a a 6, 800 |...--.-2 ~ 1,290 

Nye County: . 
Bruner __......-.-..--.------.------- eee eee 1 foe eee 147.| | 177 |.--.2..2--8- 177 454 |e |e ---|-e eee | 6, 606 Bullfrog ___.--. 222-2 eee 2 |-.------ 157 63 |..--..-.-.-- 53 37 |_.--..--..--]..----------|..-------_-- 1, 888 Cloverdale.-_............-------------------- 2 j..------ 58 42 ool 42 132 |_.-..-...--- 1, 600 200 1, 902



Fairplay (Goldyke)..._......----.----------- 1 [_------- 6 |.....----1---]------------]-----+------ 62 300 1, 300 }..____------ 354 
Hannapah.......-..--...--------------- eee 3 j_.------ 77 2 |---. Lo -e- 2 1,001 |_.-_-------_]---.--------|---~-------- 976 

Jackson..........---------------------------- 1 |.......-]| cleanup 6 |-.---------- 6 3 | ._.----.-.]------------]------------ 213 
Johnnie__....-.....-...---- ef eee 1 {iw ewe eee |e eee 35 35 4 |... ]--.---------] eee 1, 229 

Mammoth...............-...---------------- 6 |__------ 557 49 |.......----. 49 4,405 2, 100 60, 500 |_.....-.-.-- 16, 988 
Manhattan.-__._.....-.-.--.---------------- 9 13 281 292 490 782 414 |... --.----. 2, 000 100 | | 28, 115 iB 
Tonopah. .....-........-----.---------------- 4 |__.....- 1, 723 468 |.-.----.---- 468 45, 938 200 3,900 |-....------- 58, 697. bj 

Troy....-.------.--------------------- eee 3 | -__--_- 620 230 |---.-------- 230 414 }___-- le 900 |__.......-.. 8,586 
i 2 }_.------ 236 25 |-----.------ 25 2, 782 |....--.----- 30, 000 |_-..-------- 8, 763 > 

ashington...........-..-.-.--------------- 2 |-------- 72 4 |... .2.--.-- 4 4, 318 500 32, 000 7, 300 10,856 wy 

Willow Creek........---..-.-.--------------- | 22 3 |------------ 3 87] |_..----.----|------..----|------------ 441 % . 
Pershing County: | 

Antelope Springs.......---..-......--------- 2 |... .-- 56 | rn 1 163 |_.....------ 9,800 |_.-..------- 1, 937 
Echo (Rye Patch)_.._...-------------------- 1 |_-_----- 174, 220 5,365 |_.-.--._-_-- 5, 365 21,629 |......---.-_|------------]------------ 207,350 
Imlay......--..------------------- ene eee eee 1 4 65 1 252 253 256 300 6,100 |....-------- 10,244 © 
Placeritas..........-.-.-.--------------------|--------| 8s Ju-ee-e-- eee 22 22 3 |_...---....-|------------|------------ 773 OF 
Rochester_.-...------------------------------ 3 4 319 25 290 315 182 |_____..-----|------------}--- ee eee eee 11,144 O 
Seven Troughs..........-.....-...--...-.---- 3 1 28 80 1 81 149 |__---__.--_.. 2,600 |_.---------- 3,485. 
Sierra........-.--..--.-----.----- eee 5 |--.----- 186 . 84 |---ee lee 34 964 100 6, 300 6, 400 4, 063 TA 

Storey County: Comstock_........-.--..-.-.---- 14 |____eee 166, 574 11, 591 j-------.-.-- 11, 591 176, 882 |..-.-------- 100 j....-.----.-- 565, 790 eH 
Washoe County: < 

Jumbo. .__---..----- eee 1 j_------- 4 6 Joe 5 141 }__-_------__]------- ee] 303 Egy 
White Horse (Olinghouse)..........--------- 6 |-------- 457 272 |------------ 272 100 |------------|------------|------------ 9,610 by 

White Pine County: * 
Aurum....-.2.----2--- 2. eee § jo. --e 345 4 |. 2 - 2 eee 4 842 2, 200 84, 600 20, 000 19, 182 a 
Black Horse_.....-.-.-.-----------+--------- | ee 21 |_....._.----|------------|------------ 203 |------------ 10, 400 |_-...------- 2,046 6 
Cherry Creek_...--.---_--..222-- eee 6 |_-_u.e 854 75 |-.----------] | 75 2, 844 2, 300 10, 300 4, 700 8, 167 kg 
Duck Creek-_-...-..------------------------ 1 |_------- 2 |....-.---.--|------------|------------ 3 |------------ 1,600 |..------..-- -289 bg 
Ellison_......-.....------------- ee i 17 |_.--------.-|------------}-- eee 86 |---.-------- 4, 200 1, 400 1,016 fy 
Granite (Steptoe) ..-...-.--.---.------.-.---- 4] 1... 373 1 |___--.------ 1 202 |___...---.. 94, 600 300 17,191 by 
Newark..........-.-..----------------------- a 43 |___-...___.-.|------------]------------ 1,829 |__-..-.----_|------------|------------ 1,655 ~ 
Osceola._.....-.-...--...----------------- eee 1 2 2, 802 1, 264 42 1, 306 692 |_-..--..-_..]------------]..-----.---- 46, 336 td 
Robinson (Ely) .....-.-..------.---.--------- 25 }_.......| 6, 207, 554 37,453 |_.----.----- 37, 453 144, 015 | 88, 982, 500 169, 000 568, 700 | 20, 855, 622 Ex 
Shoshone........-.--..---------------------- 1 jeee eee 87 |_..-.-------]_--..-.------]------------ 249 ji ee 11, 600 |_.-...------ 2,301 
Taylor.......------.-.--------------- eee 3 |. ---- 2. 102 |_...-__...--]---.-.------|-----.------- 897 1, 300 17, 100 7, 200 51138 oy 
Ward. _..-.----- 2 eee 2 |___ uu. 6, 841 82 |_.---------- 82 19, 479 38, 500 | 1,052, 800 21, 100 220,111 ~. 
White Cloud___....----- eee 2 | --o-e ee 110 |_-_ i |---|] ------------ 184 |... 222 - 29, 800 |...--..-.---- 5, 455 
White Pine (Hamilton)..._.-........----.--- 7 | ---8-- 1, 975 24 [oo 24 14, 142 37, 200 449, 300 83, 000 113, 175 B 

Other districts 4..........---..- 222-2222 eee 15 |____ Le 82, 353 11, 028 |_.-.-----+_- 11, 028 22, 420 6, 900 524, 200 12, 900 503, 315 yy 

Total Nevada. -.--------------------------- 350 36 | 7,172,611 103, 354 8, 178 111, 532 | 1, 790,020 | 90, 484, 000 | 19, 554,000 | 40,576,000 | 34,055,480 wy 

1 Only those districts shown separately for which Bureau of Mines is at liberty to pub- 4 Includes following districts: E1 Dorado Canyon in Clark County; Contact (Salmon © 
lish figures; other producing districts listed in footnote 4 and their output included with River) and White Horse in Elko County; Goldfield in Esmeralda County; Diamond in 
“Other districts.” Eureka County; Potosi in Humboldt County; Hilltop in Lander County; Atlanta in 

’ Excludes itinerant prospectors, snipers, high-graders, and others who gave noevidence Lincoln County; Pilot Range in Lyon County; Garfield in Mineral County; Reveille in 
of legal right to property. Nye County; and Eagle and Hunter in White Pine County. foe 

3 Source of total silver as follows: 1,788,557 ounces from lode mines and 1,463 ounces Cn 

from placers. : On | | | Oo 

N .
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_ CLARK COUNTY | 

| Searchlight District—The Desert Milling Co. recovered 380 ounces 
of gold and 870 ounces of silver from 13,000 tons of old tailings and 
dump material cyanided at the Quartette mine 100-ton mill from 
January 1 to June 20 and from October 10 through December 31, 1948. 

| Morse & Graves, operating the Valley mine during 1948, shipped con- 
centrate containing a substantial amount of gold and some silver to a 
smelter. | ) 

Yellow Pine District—J. W. Stewart worked the Anchor mine 
throughout 1948 and shipped 478 tons of lead ore containing 3 ounces 
of gold, 1,679 ounces of silver, 900 pounds of copper, 325,900 pounds 
of lead, and 38,700 pounds of zinc to a smelter. R.K. Hamilton and 
L. F. Jacobson worked the Yellow Pine mine in 1948. Zinc-lead 
concentrate and zinc-lead ore containing some gold, silver, and copper 
were shipped to a smelter. | 

| ELKO COUNTY 

Cope (Mountain City) District—Knowles Bros. operated the Pro- 
= tection mine throughout 1948 and shipped 1,107 tons of gold-silver ore 

containing 412 ounces of gold, 44,776 ounces of silver, 1,600 pounds 
of copper, and 11,800 pounds of lead to a smelter. 

Delano District.—Lead ore was shipped to smelters during 1948 by 
| wien and & Hullinger (Cleveland mine) and Lee H. Bayliss (Delno 

mine). | 
Merrimac District—Rip Van Winkle Consolidated Mining Co. 

operated the Rip Van Winkle mine throughout 1948; 484 tons of zinc- 
lead ore shipped to a concentrator-smelter yielded 3 ounces of gold, 
4,944 ounces of silver, 43,400 pounds of lead, and 41,400 pounds of 
zinc. 

Railroad District.—Gregory Bros. & R. A. Kinne, lessees, developing 
the Sweepstakes mine from January 1 to November 10, 1948, shipped 
to smelters 131 tons of copper and lead ores together containing 1 
ounce of gold, 1,067 ounces of silver, 11,900 pounds of copper, and 
4,900 pounds of lead. 

Spruce Mountain District—Nevada Monarch Consolidated Mines 
Corp. completed 3,572 feet of diamond drilling at its claims during 
1948; lessees (Cleghorn & Boundy, E. C. Gibson, and M. Woodward) 
shipped lead ore from the Monarch and Black Forest mines and silver 
ore from the Spruce Standard mine to smelters for treatment. 

Van Duzer District—The M. P. M. Mining Co. operated a Diesel 
dragline and Judson-Pacific washing plant on Van Duzer Creek and 
Cobb Creek from January 1 to November 6, 1948; 60,000 cubic yards 
of gravel washed yielded 548 ounces of gold and 132 ounces of silver. 

ESMERALDA COUNTY 

Divide (Gold Mountain) District—Lessees working the Tonopah 
Divide mine during 1948 shipped gold ore to smelters. 

Goldfield District.—The Deep Mines Operation continued develop- 
ment of the Florence, White Rock, and Laguna mines (the latter owned 
by Goldfield Consolidated Mines Co.) and constructed a 100-ton flo- 
tation and cyanidation plant during 1948.
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Lone Mountain District—Wells & Fabbi and Stewart & Leid oper- 

ated the Sally Louise, Gossin Prince, and Nevada Silver claims during 

| 1948; 198 tons of lead and zinc-lead ores shipped to various smelters 

yielded 3 ounces of gold, 1,467 ounces of silver, 1,900 pounds of copper, 

41,300 pounds of lead, and 3,200 pounds of zinc. — 

Montezuma District.—E. S. Perry, working the Bullion and Benton 

claims from June 15 to October 15, 1948, shipped silver, lead, and 

zinc-lead ores totaling 176 tons to smelters; 8 ounces of gold, 3,439 

ounces of silver, 300 pounds of copper, 22,000 pounds of lead, and 

11,800 pounds of zinc were recovered. 

EUREKA COUNTY 

Cortez District.—The Cortez Lease Co. operated the Queen (Cortez) 

| mine during 6 months of 1948, shipping 640 tons of silver ore contain- | 

ing 19 ounces of gold, 22,838 ounces of silver, 1,700 pounds of copper, 

and 26,700 pounds of lead to a smelter. 
~ Diamond District.—Lowell Thompson shipped a substantial quan- 

tity of lead ore containing some silver, copper, and zinc to smelters 

during 1948. Steel Galena Mine operated the Steel Galena mine 

throughout 1948; lead ore yielding some silver and copper was shipped 

to a smelter. 
| Eureka District.—The Lone Mountain Lease operated the Mountain 

View, the No. 1, and No. 2 claims from October 1 to December 31, 

1948; 91 tons of zine ore shipped to a smelter yielded 9 ounces of . 

silver, 8,200 pounds of lead, and 37,500 pounds of zinc. 

HUMBOLDT COUNTY 

Awakening District—The Austin Bros. Gold Mining Co. and its 

successor, the Red Ledge Mining Co., treated a substantial tonnage 

of gold ore from the Jumbo (Austin) open-pit mine by amalgamation 

during 1948. 
Potosi District.—Getchell Mine, Inc. (fourth largest producer of 

gold in Nevada in 1948), operated its mill during the year principally 

as an experimental plant to work out a carbon cyanidation process ; 

doré bullion and carbon concentrates produced from Getchell mine 

and Pinson & Ogee open-pit lease gold ores yielded a substantial 

quantity of gold and some silver. 

LANDER COUNTY 

Battle Mountain District—The Copper Canyon Mining Co. opened 

. for production the Hornfels ore body of the Copper Canyon mine in 

August 1948 after an extensive development program, treating 11,621 

tons of silver ore (including development ore) in the company 350-ton 

revamped flotation mill; 737 tons of zinc-lead concentrate containing 

135 ounces of gold, 22,949 ounces of silver, 14,500 pounds of copper, 

389,600 pounds of lead, and 157,500 pounds of zinc was shipped to a 

smelter. From January to March 1948 ores from company leases 

and other neighboring mines were treated experimentally on a custom 

basis at the mill. Lessees worked the Copper Canyon Mining Co. 

Copper Basin property during 1948, shipping gold and copper ores to 

the company concentrating mill and copper, gold, and gold-silver ores 

directly to a smelter for treatment. The Natomas Co. (largest pro- 

883326—50——99
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_ ducer of placer gold in Nevada in 1948) operated a dragline dredge at 
Greenan Placers from January 1 to September 28, 1948; 602,833 cubic 
yards of gravel treated yielded 6,376 ounces of gold and 940 ounces of 
silver. : 

Bullion District.—The Consolidated Goldacres Co. and its successor, 
the London Extension Mining Co., operated the Goldacres mine dur- 
ing 1948. Gold ore was treated in the company 300-ton cyanide 
pliant. | 7 

New Pass District—The Reorganized Silver King Mining Co. 
operated the New Pass and Thomas W. mines during 1948. Gold 
and some silver were recovered from gold ore amalgamated at the 
company mill and from gold ore and gold concentrate shipped to 
smelters. 

7 LINCOLN COUNTY 
Comet District—Comet Mines, Inc., operated the Comet mine 

(fourth-largest producer of zinc in Nevada) throughout 1948 and 
shipped zinc-lead ore (4,960 tons containing 114 ounces of gold, 
27,282 ounces of silver, 29,700 pounds of copper, 155,500 pounds of 
lead, and 821,100 pounds of zinc) to the Combined Metals Reduction 
Co. mill at Pioche for treatment. 

Groom District—Dan Sheahan, lessee, operated the Groom mine 
throughout 1948. Lead ore and lead concentrate containing some 
gold, silver, and copper were shipped to a smelter for treatment. 

/ . Jack Rabbit District—The Bristol Silver Mines Co. worked the 
Bristol mine the entire year, shipping silver ore containing some gold 
and substantial quantities of copper, lead, and zinc to a smelter. 

Pioche District.—The Combined Metals Reduction Co. operated its 
| 1,500-ton flotation mill on company and custom ore throughout 1948. 

Company zinc-lead and zinc ores were derived from the Abe Lincoln 
group, the Pioche 802 mine, and the Pan American, Pioche, and Wen- 
lock Free leases. Custom zinc and zinc-lead ores came principally from 

| the Ely Valley Mine Ely Valley mine and the Prince Consolidated 
Mining Co. Prince mine (respectively second- and third-largest pro- 
ducers of zinc in Nevada in 1948). ‘The mill products were lead and 
zinc concentrates, which were shipped to smelters. In addition, the 
Prince Consolidated Mining Co. shipped substantial tonnages of 
silver ore and lead ore for direct smelting. The Salt Lake-Pioche 
Mining Co. shipped silver ore from the Apex mine and lead ore from 
the Financier mine to smelters during 1948. 

| LYON COUNTY 

Silver City District—W. M. Donovan operated his custom cyanide 
mill in Silver City during 1948 on ores from his own open-pit mines— 
the Silver Hill and the Hartford (Storey County) and from a number 
of small neighboring properties. The Dayton Consolidated Mines 
Co. and lessees worked the Dayton, Wedge, and Oest open-pit mines 
during the year; ore was treated at the company mill in Storey County. 
A number of small mines in the district were active during 1948. 

MINERAL COUNTY 

Columbus (Candelaria) District—G. A. Peterson operated the New 
Potosi mine throughout 1948 and shipped 1,054 tons of lead ore con-
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taining 488 ounces of gold, 10,907 ounces of silver, 400 pounds of 

copper, and 202,500 pounds of lead to a smelter. - 

Silver Star District—F. Williams and J. Cantwell operated the © 

Mindoro group throughout 1948; 165 tons of gold-silver ore shipped 

to a custom cyanide mill yielded 52 ounces of gold and 725 ounces | 

of silver. 
NYE COUNTY ) 

Bruner District—Erwin & Chisholm operated the Golden Eagle 
group from March 15 to December 31, 1948; 147 tons of gold ore 

cyanided at a custom mill yielded 177 ounces of gold and 454 ounces 
of silver. 
Mammoth District.—Obie LeFavor shipped lead ore containing some 

gold, silver, and copper to a smelter from the San Rafael mine on © 

Quartz Mountain during the year. © | | 

Manhattan District—C. H. Fehn and R. E. Johnson, operating a 
power shovel and stationary washing plant in Manhattan Gulch in 
1948, recovered 170 ounces of gold and 60 ounces of silver from 4,000 
cubic yards of gravel washed. 

Tonopah District—The Tonopah Mining Co. of Nevada and lessees 

operated the Mizpah and Valley View mines during 11 months of 1948, 
shipping gold-silver ore to a smelter. 7 

| Troy District.—The Old English Gold Corp. worked the Old English 

mine throughout 1948; 500 tons of gold ore amalgamated yielded 180 

ounces of gold and 25 ounces of silver. In addition, gold ore (18 tons 

containing 12 ounces of gold and 15 ounces of silver) and concentrate 

(5 tons containing 36 ounces of gold and 47 ounces of silver) were 
shipped to smelters. 

'  PERSHING COUNTY 

Echo (Rye Patch) District—The Standard Cyaniding Co. treated 

ore from its Standard (Lally) open-pit mine in the company 600-ton . 

cyanide plant throughout 1948, recovering substantial quantities of 
gold and silver. 

Rochester District—The Southwest Dredging Co. operated two 

dragline excavators, two power shovels, and a dryland washing plant 

| at Spring Valley Placers from October 1, to December 31, 1948; 

42,000 cubic yards of gravel washed yielded 221 ounces of gold and 

59 ounces of silver. 

STOREY COUNTY 

Comstock District—The Consolidated Chollar Gould & Savage 

Mining Co. worked the Overman open-pit mine throughout 1948 

treating 147,210 tons of gold-silver ore (contaming 8,938 ounces of 

gold and 146,647 ounces of silver) in the company 500-ton cyanide 

plant. In addition, a small quantity of concentrate was shipped 

to a smelter. Dayton Consolidated Mines Co. operated its cyanide 

plant and flotation mill from August 1 to December 31, 1948, on 

custom ores from nearby mines, in addition to treating ore from the 

company Keystone open-pit mine and the Dayton, Wedge, and Oest 

mines in Lyon County. W. M. Donovan worked the Hartford and 

Silver Hill open-pit mines during 1948 and treated the ore by cya- 
nidation in his mill at Silver City.
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_ WASHOE COUNTY 
| White Horse (Olinghouse) District—Emile Cabanne, lessee, oper- 

ated the Hutchinson mine throughout 1948; 30 tons of ore amalga- 
| mated yielded 55 ounces of gold and 20 ounces of silver. 

WHITE PINE COUNTY 

Aurum (Silver Mountain) District—The Grand Deposit Mining Co. 
operated the Grand Deposit mine throughout 1948 and shipped 268 

_ tons of lead ore containing 3 ounces of gold, 646 ounces of silver, 
1,600 pounds of copper, 76,200 pounds of lead, and 18,800 pounds of 
zine to smelters. 

Osceola District.—The Gilded Age Mining Co. shipped from the 
_ Gilded Age mine 2,802 tons of gold ore containing 1,264 ounces of 

gold and 686 ounces of silver to a smelter during 1948. 
Robinson (Ely) District—The Kennecott Copper Corp. (Nevada 

Mines Division) operated the Ruth and Copper Flat pit throughout 
the year and worked the Ruth underground mine from January to 
August 1948. The ore from these mines and the copper ore produced 
by the Consolidated Coppermines Corp. was treated at Kennecott’s 
McGill flotation concentrator and copper smelter. Kennecott was 
the leading producer of copper and gold in the State. The Consoli- 
dated Coppermines Corp., second-largest copper and third-largest 
gold producer in Nevada in 1948, worked the Coppermines eroup 
throughout 1948. In addition to the copper ore produced, substantial 

: quantities of lead ore and zinc ore were shipped to smelters by lessees. 
Ward District—M. A. Crafts, operating the Ward mine from 

April 10, to December 1, 1948, shipped 1,111 tons of lead ore contain- 
ing 8 ounces of gold, 2,764 ounces of silver, 2,800 pounds of copper, 
215,600 pounds of lead, and 21,100 pounds of zinc to a smelter. Fred 
Farnsworth shipped a substantial quantity of lead ore containing 
some gold, silver, and copper to a smelter during the year from the 
Farnsworth property. | 

White Pine District.—P. C. Fraser, working the Seligman Lead-Zinc 
mine from June through December 1948, shipped zinc-lead and lead 
ores (143 tons containing 2 ounces of gold, 606 ounces of silver, 800 
pounds of copper, 33,400 pounds of lead, and 5,500 pounds of zinc) 
to a concentrator-smelter for treatment. Nevada Sunshine Silver 
Mines, Inc., shipped zinc-lead, lead-copper, and copper ores to smelters 
from the Grand Prize mine during 1948.



New Mexico 

Gold, Silver, Copper, Lead, and Zinc 
| (MINE REPORT) - 

By A. J. MARTIN 

GENERAL SUMMARY | 

ETAL mining in New Mexico in 1948 was featured by increases 
in production of copper and lead and further advances in base- 
metal prices, which together raised the total value of the State 

output of gold, silver, copper, lead, and zinc to a new record high of 
$46,799,576. The previous high was $38,374,269 in 1947. Zine 
production decreased 6 percent in quantity but rose slightly in value 
because of the advance in the metal price. The output of gold and 
silver—nearly all a byproduct of the mining of base metals—varied 
little from 1947 and represented only 1 percent of the total value 
of the five metals. As usual, the Central district, Grant County, 
produced most of the State output of copper, lead, and zinc and also 

considerable silver. The Magdalena zinc-lead-silver district, the 
Lordsburg copper-silver-gold-lead district, and the Burro Mountain 
copper district were important producers. Other districts together 
contributed a small part of the State total output of the five metals. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. | 

Prices of gold, silver, copper, lead, and zinc, 1944-48 

ee 
: Copper 3 . vou Gold tyr | giver se | Oe * Land por) Zin er 

CY) ae $35 $0.711+| $0. 135 $0. 080 $0,114 
1945. _.-.....-.---.--s--sneeneenee eee 35 711+ 135 086 1115 
1946__..--.2- 222-22 so-eneeneenee ene 35 "808 "162 109 1122 
1947_......-----.----------------------- 35 . 905 . 210 . 144 121 

TT: Sn 35 "905+ 217 1179 1138 
oo 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1934, was $20.67+-($20.671835) per fine ounce. 
? Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.7111111); July 1, 1946, to Dee. 31, 

1947: $0.905; 1948: $0.9050505. 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 

bonus payments by Office of Metals Reserve for overquota production. 

1565 : 

/



1566 _ MINERALS YEARBOOK, 1948 
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FIGURE 1.—Value of mine production of copper and zine and total value of gold, silver, copper, lead, and 
zing in New Mexico, 1870-1948. The value of gold, silver, and lead produced annually has been relatively 
small, 

Mine production of gold, silver, copper, lead, and zinc in New Mexico, by months, 
in 1948, in terms of recovered metals 

Re LT aa Teer SS Pn cn 

. Gold Silver . 
Copper Lead Zine 

Month ounoss) ones) (short tons)}(short tons) |(short tons) 

January .--.........___-----------_.- 8 249 41, 030 6, 331 524 3, 306 
February_...........-.------------.------- 288 40, 450 5, 953 499 3, 274 
Mareh...-.__-.--2 eee 219 41, 330 6, 100 605 3, 425 
April_...-.-2.-- 2-2 eee ne 238 40, 130 6, 394 616 3, 553 
May. _---..... +2 ee 244 46, 526 6, 449 603 3, 220 
June__...-.-2- 22 ----e----- eee 186 44,372 7, 227 638 3, 336 
July.__-.--- eee 374 48, 689 6, 172 676 3, 155 
August_..-. 22-222 22 e ee 362 45, 033 5, 992 734 3, 002 
September__.._._-..-..--__--2- 298 44, 563 6, 070 684 3, 880 
October__...--..--------2- eee. 316 48, 302 5, 908 693 3, 716 
November-....--..-.-.---.---------------- 354 49, 634 6, 260 685 3, 742 
December. .-__._-_-.-----.------2 2-2. 291 47, 615 5, 831 696 3, 893 © 

Total: 1948___.. 222-2 3, 414 537, 674 74, 687 7, 653 41, 502 
1947__--_- ee 3, 146 515, 833 60, 205 6, 383 44,103 
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FIGURE 2.—Mine production of copper, lead, and zinc in New Mexico, by months, 1945-48, in terms of 
recovered metals.
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The following table shows the number of mines in New Mexico 
producing gold, silver, copper, lead, and zinc and their annual out- 
put of ore and metals from 1944 to 1948, as well as the total produc- 
tion from 1848 to 1948. The report of this series for 1929 (chapter | 
of Mineral Resources of the United States, 1929, pt. 1, pp. 729-759) 
gives the yearly production of each important metal-producing dis- 
trict in New Mexico from 1904 to 1929, inclusive. Subsequent 
records, year by year, may be found in annual issues of Mineral 
Resources and Minerals Yearbook. : 

Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1944-48, 

and total, 1848-1948, in terms of recovered metals 

a 
Mines producing Gold (lode and placer) | Silver (lode and placer) 

Year rr, as Ore (short TT 

Lode Placer Fine Value Fine Value 
ounces ounces 

1944____..-------- 55 3 | 7,943, 846 6,918 | $242,130 | 535,275 | $380, 640 
1945_.-..-.-.---_- 46 4| 6,843, 327 5,604 | 196,140| 465, 127 330, 757 
1946__.----.------ 50 4 6,594, 890 4,009 | 140,315 | 338, 000 273, 104 
1947..-...-.-.-._- 82 3 | 7,352, 945 3,146| 110,110| 515,833 466, 829 
1948 _-.-.-..___- 91 2| 7,733, 163 3.414} 119,490] 537,674 486, 622 

1848-1948.__.....|........|.......-....| (@) | 2,189,395 | 49,963, 018 | 68, 808, 238 | 53,898,649 

eee ———_—_—eeeeeS—eG<_o_——ee 

Copper Lead Zine Total 

i i | ce er rg | er ova 

Year value 
Short tons Value Short tons Value Short tons Value 

1944..............| 69, 730 |$18, 827, 100 7, 265 | $1, 162, 400 50, 727 |$11, 565, 756 | $32, 178, 026 
1945..............} 56,571 | 15, 274, 170 7,662 | 1,317,864 40,295 | 9,267,850 | 26, 386, 781 
1946..............] 50,191 | 16, 261, 884 4,399 | 1) 067, 982 36,103 | 8, 809,132 | 26, 552, 417 
1947__..........-.] 60, 205 | 25, 286, 100 6, 383 | 1,838, 304 44 103 | 10,672, 926 | 38,374, 269 
1948 ............| 74,687 | 32, 414, 158 7,653 | 2,739, 774 41,502 | 11, 039,532 | 46, 799, 576 

1848-1948........| 1, 485, 091 (456,128,975 | 288,877 | 33,133,977 | 930, 545 |147, 740,650 | 740, 865, 269 
— 

i Figure not availabie. 

Gold and silver produced at placer mines in New Mexico, 1944-48, in terms of 

recovered metals 

Gold Silver Gold - Silver 

Year Year 
Fine aa| Fine value Fine Fine value 

ounces Value ounces Value ounces Value ounces Value 

1944__..--_- g| $280 |_.......|-------] $280 |] 1947...-....] 23 | $805 10] $9] $814 
1945..----.| 15| 525 7| $5 | 530 || 1948.---.-_- 9| 315 2 2| 317 
1946...--..-| 10| 350 2 2| 352 

Ot
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Gold.—Of the 3,414 fine ounces of gold produced in New Mexico in | 
1948, only 6 percent was recovered from straight gold and silver ores 
and placer gravel. Copper ore yielded 59 percent of the total gold, 
zinc ore 25 percent, and lead and zinc-lead ores 10 percent. ‘The 
Atwood mine in Hidalgo County was the only producer of more than 
1,000 ounces of gold in the State. 

Silver.—The output of silver in New Mexico in 1948—537,674 fine 
ounces—came largely from base-metal mines. Zine and zinc-lead 
ores yielded 63 percent and copper ore 31 percent of the State total 
silver. The principal producers of silver were the Atwood mine in 
Hidalgo County, the Ground Hog and Bayard in Grant County, 
and the Waldo in Socorro County. , | 

Copper.—The increase in copper production in New Mexico from 
60,205 tons in 1947 to 74,687 tons in 1948 was due mainly to expanded 

| mining and dump leaching operations at the Chino open-pit mine of 
the Kennecott Copper Corp. in Grant County. This property was 
much the largest producer in the State. Other important producers, 
in order of output, were the Bonney-Miser’s Chest group in Hidalgo 
County, the leaching operation of the Phelps Dodge Corp. at its 
Burro Mountain mine at Tyrone, Grant County, and the Atwood 
mine in Hidalgo County. The foregoing four mines produced 99 
percent of the State total production of copper in 1948. 

Lead.—Most of the New Mexico output of lead in 1948 was re- 
covered from zinc and zinc-lead ores mined in the Central and Magda- 
lena districts. The high price of lead stimulated small-scale mining 
of scattered lead deposits that had not been commercial at prices 
prevailing in previous years. The quantity of lead ore mined (12,671 
tons) was slightly larger than in 1947, but the average grade of the 
ore was lower, and lead ore yielded only 7 percent of the State total 
lead output compared with 13 percent in 1947. The principal pro- 
ducers of lead, in order of output, were the Bayard and Ground Hog 
groups in the Central district and the Kelly group (including Lynch- 
burg mine) and Waldo mine in the Magdalena district. 

Zinc.—Zinc production in New Mexico in 1948 did not pace the 
rise in copper and lead. Output from the Central district, which 
produced 85 percent of the State total zinc, decreased 8 percent from 
1947. The decline in output was due, in part, to utilization in 1948 of 
considerable labor and equipment in developing deep zinc-lead ore 
bodies found in the district in recent years. In addition the Pewabic 
mine, closed August 12, 1947, was not reopened until July 31, 1948. 
Production in the Magdalena district, which contributed 12 percent 
of the State total zinc, decreased slightly from 1947. The State 
output of recoverable zinc was 41,502 tons compared with 44,103 
tons in 1947. The five leading zinc producers, in order of output, 
were: American Smelting & Refining Co. Ground Hog unit, Kenne- 
cott Copper Corp. Oswaldo mine, United States Smelting, Refining 
& Mining Co. Bayard group, Empire Zinc Co. Hanover mine unit, 
and Peru Mining Co. (and subsidiary) Pewabic and Kearney mines.
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MINE PRODUCTION BY COUNTIES 

Mine production of gold, silver, copper, lead, and zinc in New Mexico, by counties, 

in 1948, in terms of recovered metals : 

pre ee 
SS 

en 

Mines producing | Gold (lode and placer); Silver (lode and placer) 

County - Fi 
ine ine 

| Lode Placer | onnces Value ounces Value 

Dona Ana....---------------------- 4 |. 2.---- 2 $70 1, 548 $1, 401 

Grant._._-------------------------- 24 }.---.----- 1, 490 52, 150 249, 047 225, 400 

Hidalgo.....------------------------ 20 |-_-.------| 1,700 59, 500 178, 853 161, 871 
Lincoln._....--.-------------------- 1 1 1 35 854 173 

Luna. ..-..------------------------- 10 |---------- 2 70 958 867 

Otero. .--.--..---------------------- 2 |......----|----------|------------ 72 65 

Sandoval. ....-.-------------------- 1 j....------ 9 315 451 408 

Santa Fe_._------------------------ 3 1 43 1, 505 1, 139 1, 031 | 
Sierra_._...------------------------- 13 |---------- 13 455 7, 689 6, 959 

SoCorr0..-..-..-.------2----22---=-+ HW [oo 154 5, 390 97, 061 87, 845 
Valencia.....----------------------- 2 |__-.-...--|----------|------------ 2 2 

Total: 1948____---..--- eee 91 2 3, 414 119, 490 537, 674 486, 622 

1947__.---------------- 82 3 3, 146 110, 110 515, 833 466, 829 | 

. | Copper Lead Zine 

| |__| Total 
County 1 

Short Short | Short va.ue 
tons Value tons Value tons Value 

Dona Ana._...-------- 1 $434 16 $5, 728 9 $2, 394 $10, 027 
Grant........2w-..-| 72,820 | 31,603,880} 4,310 | 1,542,980 | 36,442 | 9,693,572 | 43, 117, 982 
Hidalgo...--.-.-.....--| 1,713 | | 748,442 177 63, 366 161 42,826 | 1,071,005 
Lincoln....-.--.------- 5 2; 170 37 13, 246 8 2, 128 18, 352 
Luna. ...-...---------.|----------|-+---------- 41 14, 678 |_..-------|------------ 15, 615 

Otero..-...------------ i0 4, 340 19 6,802 |_.--.-....|-..--------- 11, 207 
Sandoval_.....--------]----------|------------|----------|------------|----------|------<2----- 723 

Santa Fe..--....-.----- i 434 29 10, 382 i9 5, 054 18, 406 
Sierra.......-..-------- 8 3, 472 72 25,775 |_..--..--|-----------+ 36, 662 
Socorro...-.-.---.----- 127 55,118 | 2,952 | 1,056,816 | 4,863 | 1,293,558 | 2, 498, 727 
Valencia. ...-.--------- 2 868 |.-.--..---]------------]----------|------------ 870 

Total: 1948... ...- 74, 687 | 32, 414, 158 7,653 | 2,739, 774 41, 502 | 11,039, 532 | 46, 799, 576 

1947.....-_| 60,205 | 25,286,100 | 6,383 | 1,838,304 | 44,103 | 10,672,926 | 38,374, 269 
a EB SEE 

MINING INDUSTRY 

The bulk of the ore mined in New Mexico in 1948 was copper ore 

produced at a daily rate of 20,000 to 22,500 tons from the Chino 

open-pit mine in the Central district. None of the underground metal 

mines averaged more than 400 to 500 tons of ore daily. During the 

year good progress was made in developing several zinc-lead deposits 

in the Central district at greater depth. Shafts sunk by the individual 

companies are described briefly, along with other operating details, 

in the following Review by Counties and Districts. The high price 

of lead stimulated activity in districts containing lead deposits. The 

districts producing chiefly gold or gold and silver generally remained 

idle. ‘The Bureau of Mines continued its exploratory drilling, field 
examinations, and metallurgical tests on ores of copper, lead, and 
zine. Certain data on drilling were published.’ 

1 Mullen, Donald H., and Storms, Walter R., Copper Flat Zinc Deposit, Central Mining District, Grant 
County, N. Mex.: Bureau of Mines Rept. of Investigations 4228, 1948, 9 PP. 

Soulé, John H., West Pinos Altos Zinc-Lead Deposits, Grant County, N. Mex.: Bureau of Mines Rept. 

of Investigations 4237, 1948, 10 pp.
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ORE CLASSIFICATION | 

| Details of ore classification are given in the Gold and Silver chapter 
of this volume. | 

Ore sold or treated in New Mexico in 1948, with content in terms of recovered 
| metals | 

LT 2 SS SS SS SST es SS 

| Mines Gold | Silver ; _| Ore (short Copper Lead Zine 
, Source Pre tons) ones) owners) (pounds) | (pounds) | (pounds) 

Dry goldore.....---..--.--| 8 662} 185] 1,757 2, 000 3, 351 2, 000 
Dry gold-silver ore_......--- 4 33 | 18 726 71 43 |_...------. 

| Dry silver ore...__.......--. 7 735 6 12, 201 4, 434 4,481 |. 2. ll 

16 1,430| 200] 14,684 6, 505 7, 875 2, 000 
| Copper ore......-2---------- 8 | 7,139,147 | 1,998 | 166,018 |1147,952,805 | 76,645 |__...._____ 

Lead ore.....-...--..-.--..| 39] ' 12671] ’ 48| 15,396 33,088 | 1,124,130} 25, 650 
Lead-copper ore____...-.--.- 1 103 |_-.---.- 236 5, 823 17, 482 |... 2. 
Zinc ore..........--..-...- 8| 454,801} 861 | 201,259 1,064,539 | 7,560, 869 | 70, 708, 581 

| Zine-lead ore---------------_]__ 19 | 124,921 | 289 | 140,079] 311,240 | 6, 518, 999 | 12, 270, 799 
75 | 7,731,733 | 3,196 | 522, 988 |1149, 367, 495 | 15, 298, 125 | 83, 002, 000 

Total lode mines......| 291 | 7,733,163 | 3,405 | 537, 672 |1149, 374, 000 | 15,306, 000 | 83, 004, 000 
Placers..........-.--.------- 2 |------ Hee 9 2 |--------.----|-- eee efee 

| Total: 1948_.......--.-| 93 | 7,733,163 | 3,414 | 537, 674 |1149, 374, 000 | 15,306, 000 | 83, 004, 000 
1947..---_------] 85 | 7, 352/945 | 3, 146 | 1 515,833 |1120, 410, 000 | 12, 766, 000 | 88, 206, 000 
a 

1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included _ 
with that in copper ore as follows: 1948, 38,937,830 pounds of copper; 1947, 55 ounces of silver and 30,306,293 
pounds of copper. 7 | 

2 A mine‘producing more than 1 class of ore is counted but once in arriving at total for all classes. 

METALLURGIC INDUSTRY | | 

Twelve flotation mills were operated in New Mexico all or part of 
1948. The largest mill was the 20,000- to 22,500-ton concentrator 
of the Kennecott Copper Corp. Chino Mines Division at Hurley, 
Grant County, which treated copper ore from the company open-pit 
mine at Santa Rita. The other mill treating copper ore was the 500- 
ton Banner Mining Co. plant near Lordsburg, Hidalgo County. The 
10 flotation mills that treated zinc and lead ores had capacities 
ranging from 35 to 1,000 tons daily and averaged 321 tons. Of these 
mills, four are in Grant County, two in Socorro County, and one 
each in Hidalgo, Luna, Santa Fe, and Sierra Counties. A 25-ton 
amalgamation and gravity concentration mill was run a few months 
in Santa Fe County. 

| Because, in the early days of mining, a large proportion of the ore 
was treated in straight amalgamation or amalgamation-cyanidation 
mills, reports of this series in Mineral Resources and Minerals Year- 
book from 1909 through 1947 contained tables showing ore treated 
in these mills separate from that treated in straight concentrating 
mills. As amalgamation and cyanidation mills now generally have 
concentrating equipment and many concentrating mills recover part 
of the gold by amalgamating high-grade jig concentrates, the dis- 
tinctive features of the two types of mills have largely disappeared. 
Therefore, beginning with 1948, a consolidated table showing produc- 
tion of metals from all mills has replaced the separate tables giving 
output by types of mills. | 
- The only smelter operating in the State was the Chino smelter of 
the Kennecott Copper Corp. at Hurley, which treats concentrates
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and siliceous copper ore (used as a flux) from the Chino mill and mine 

and copper precipitates from company operations at Chino and at 

Ray, Ariz. ‘The smelter produces fire-refined copper. Direct-smelt- 

ing ore and lead and copper concentrates from other New Mexico 

operations were shipped to smelters in Texas, Arizona, and Kansas. 

Zine concentrates were shipped to smelters in Illinois, Montana, 
Pennsylvania, and Texas, 

Mine production of metals in New Mexico in 1948, by methods of recovery, in : 
terms of recovered metals | 

a 

| Material Gold Silver Copper Lead Zine | 
Method of recovery (short (fine (fine (pounds) (pounds) | (pounds) 

tons) ounces) ounces) 

Ore amalgamated.__..._.------- 230 25 8 |_--_-------.--]---.--------|[------------ 

Sands cyanided_-_-..__._-------- 12 3 97 |__._----------|------------]------------ “ 

Concentrates smelted___........| 329, 341 1, 718 389, 652 | 1 147, 334, 768 | 14,591,603 | 83, 004, 000 
Ore smelted..-.........---------| 117,944] 1, 659 147, 915 2, 039, 232 714,397 |___..___---- 
Placer. .....-----.--..---.------|---------- 9 2 |__-.--__----.-|------------ |------------ 

Total: 1948._-----.--.----|----------] 3, 414 537, 674 | 1149, 374, 000 | 15,306,000 | 83, 004, 000 
1947____.._....-...|........--| 3,146 | 1515, 833 | 1120, 410, 000 | 12,766,000 | 88, 206, 000 

LL 
LD 

1 Silver and copperjcontained in precipitates recovered from mine water and leached dumps are included ; 

with that in copper concentrates as follows: 1948, 38,937,830 pounds of copper; 1947, 55 ounces of silver and 

30,306,293 pounds of copper. . 

Mine production of metals from New Mexico ores milled in 1948, in terms of 

recovered metals | | 

re eT 

nn 

Recovered in Concentrates smelted and recovered metal 

oe 
| 

Ore 
treated Com 

. snor . ° 

- | Sas! | gai | suse ]ei] tt | iver | compe | Led. | zis 
ounces) | ounces) | duced | ounces) | ounces) (pounds) | (pounds) | (pounds) 

(short 
tons) 

I ! i i ! 1 4 ' ! 

BY COUNTIES 
a 

Dona Ana. -...--.-- 904|__..__--]_._.---- 49 1 393 1,197| 12,036! 18, 000 
Grant........--.----|7, 458, 231| 9 100/305, 871| 1, 353] 245, 352]! 144,534, 871) 8, 583, 898/72, 884, 000 
Hidalgo........._.--| 46,338]..--....]..------| 5, 374 217| 47,521| 2,547,299] 207,300] 322, 000 

Lincoln.____..-.---- 844|____-_-_|.-__---- 86]-------- 603 6,997]  49,552/ 16, 000 
Luna_..._---------- 350|__-.----|-------- 35]___----- 182|......-_....| 32, 939]__--_____- 
Santa Fe__..._......} 1,338 19 5| = 91 16| 1, 132 2,000| 58,000} 38, 000 
Sierra..._...__.----- 120|._-.---_|-------- 12|--._._- 3 63 7, 860)..--__-.__ 
Socorro.-.........--| 107, 794|....--._|.--.----] 17, 823 131| 94, 466 242, 341| 5, 640, 018) 9, 726, 000 

Total: 1948___|7, 615, 219 28 105/329, 341| 1,718] 389, 652]! 147,334, 768|14, 591, 603/83, 004, 000 
1947___|7, 243,290] . 14 11302, 472| — 1, 090]? 341,887|! 118,401, 593/10, 895, 991/88, 206, 000 

a 
BY CLASSES OF ORE TREATED a 

Dry gold....-_--..-- 335 25 8 9 36 575 559 3, 000 2, 000 

Dry gold-silver_-__.. 12 3 97|_______|__....-_|__-.---_|------------]----------]---------- 

Copper. _...--------|7, 025, 421]....----|-------- |229, 354 525| 44, 582|1 145,948, 896|__.-._-___|-------.-- 
Lead.........-.-...-] 9, 689]_--.....[..-.-.--] _ 511 7| 3,157 9,534] 508,735} 25,650 

Zinc........----..--| 454, 891|....-.-.|--------} 77, 940 861! 201, 259] 1, 064, 539| 7, 560, 869]70, 705, 551 

Zine-lead._.....----| 124, 921|......--|-.--.---| 21, 527 289| 140, 079 311, 240] 6, 518, 999/12, 270, 799 

Total: 1948___|7, 615, 219 28 105/320, 341] 1, 718] 389, 652|! 147,334, 768/14, 591, 603/83, 004, 000 

nn 
1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 

with that in copper concentrates as follows: 1948, 38,937,830 pounds of copper; 1947, 55 ounces of silver and 

30,306,293 pounds of copper.
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Gross metal content of concentrates produced from ores mined in New Mexico 
: in 1948, by classes of concentrates smelted 

SEG SSS ST eT 

Concen- Gross metal content 
trates a oe 
pro- Class of concentrates duced Gold Milver Copper Lead Zine 

| Gore ouness) outs) (pounds) | (pounds) | (pounds) 

Dry gold___--._-_-_--_--_-_ eee 4 7 6 213 j--.-----..--]_--..---- 2 
Copper.._.--..--..--..--------...| 229, 576 6,276 | 137,355 | 1148, 807, 667 7, 843 27, 734 
Lead.-...---------_----_----- ee 12, 078 553 | 206, 675 432,779 | 12, 511, 817 1, 518, 901 
Lead-copper...-.-----------_____- 1, 279 214 42, 691 95,348 | 1,097,139 62, 333 
Dry iron ?_____.-22--- eee 3,431 |----.----- 768 13, 723 |_.--..-.___- 80, 264 
Zine. ..-.-...---------- eee 82, 973 437 113, 307 968, 339 | 1,845,427 | 91,370, 136 

Total: 1948__....--.....---.| 329, 341 7,487 | 500, 802 | ! 150, 318, 069 | 15, 462,226 | 93, 059, 368 
1947____----.----...-| 302,472 6, 831 | 1 442,183 | 1126, 946, 432 | 11, 587,832 | 99, 277, 453 

ne ne ee, 
1 Silver and copper contained in precipitates recovered from mine water and leached dumps are included 

with that in copper concentrates as follows: 1948, 39,698,539; 1947, 66 ounces of silver and 31,289,919 pounds 
of copper. 

2 From zinc and zine-lead ores. 

Gross metal content of New Mexico crude ore shipped to smelters in 1948, by 
| - _ Classes of ore 

i 
a 

Gross metal content | 

Cl f (shee a fae TOCSY ass of ore short : 
tons) fold “aver Copper Lead | Zine 

ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry gold._--..--.--.-___-______-e 327 124 1, 174 2, 882 366 |_--.-.--- 2. 
Dry gold-silver.......-.---.-----__- 21 15 629 341 (6 ee 
Dry silver....--...------- 2 ee 735 6 12, 201 7, 031 5, 689 |_-__2 
Copper. .-----------.-------------._] 118, 726 1, 516 122,344 | 2,651, 351 127, 878 |...-...-__-- 
Lead. --..----- ee 3, 032 41 12, 239 29, 872 642, 522 |...--__-_-___. 
Lead-copper-..-.---------.---------- 103 j--..--..-- 236 6, 324 18, 210 |-.--2 2-2 Lee 

Total: 1948__.--.-.---...._._.| 117, 944 1,702 148,823 | 2,697, 801 794, 686 |_...-.---__. , 
1947__-----------------| 109, 655 2, 054 174, 867 | 2,407,260 | 2, 095, 543 1, 921, 733 

TD 

Mine production of metals from New Mexico crude ore shipped to smelters, by 
counties, in 1948, in terms of recovered metals 

SS rh SSS sh SSS 

Ore Gold Silver 
Copper Lead County (short (fine (fine 

: tons) ounces) ounces) | (Pounds) | (pounds) 

Dona Ana... 2 108 1 1, 155 803 19, 964 
Grant_-..--.-.----2--2 eee 89, 640 128 3, 595 1, 105, 129 36, 102 

Hidalgo. .------------- eee 24, 864 1, 483 131, 332 878, 701 146, 700 
Lincoln. - 2-2-8 171 [_---2 Lee 251 3, 003 24, 448 
Luna.._.-------- ee 246 2 776 |------------ 49, 061 
Otero.._------.----- eee 644 j--..---- 2. 72 20, 000 38, 000 
Sandoval_____-..-.------2-- eee 9 9| ° 451 |-------.----|_--------_-- 
Sierra_-_--.--.--.-------2----- 723 13 7, 686 15, 937 136, 140 
Socorro._..------.----------- ee 1, 460 23 2, 595 11, 659 263, 982 
Valencia--_------_--_------------ eee 79 |------------ 2 4,000 |-------.--.- 

Total: 1948__.-.2-22- 22 117, 944 1, 659 147,915 | 2,039, 232 714, 397 
1947__-- 2k 109, 655 2,019 173,935 | 2,008, 407 1, 870, 009 
a
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REVIEW BY COUNTIES AND DISTRICTS | 

DONA ANA COUNTY 
Organ District.—From June 1 through December 1948, J. H. Brown 

unwatered and equipped the Merrimac mine and shipped 104 tons of 
zinc-lead-silver ore to the Peru mill at Deming; he also shipped some 
surface clean-up material from the Stephenson-Bennett group, which 
was under development by E. J. Longyear and the Empire Zinc Co. 
until November 1. Some silver-lead ore mined in development was 
shipped to the El Paso smelter. Small lots of lead-silver ore were 
shipped from the Barahoni and Morning Star properties. 

GRANT COUNTY | | 

Burro Mountain (Tyrone) District.—The leaching operations of the 
Phelps Dodge Corp. at the Burro Mountain mine continued to yield a 
substantial tonnage of copper. Water is percolated through sub- 
sided areas of former mine workings, and copper is precipitated from 
the return solutions in wooden precipitating tanks that can handle 
about 600 gallons per minute. The Malone Darhasana Mining Co. 
did development work on its properties from. April through December | 
and recovered some gold-silver bullion in an experimental cyanide 
leaching plant. Some gold ore was amalgamated at the Osmer mine. 

Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) 
District.—In 1948, as usual, the open-pit mining and dump-leaching : 
operations of the Kennecott Copper Corp. Chino Mines Division at 
Santa Rita yielded the bulk of the State production of copper. The 
output increased materially over 1947. The company flotation mill 
at Hurley, with a rated daily capacity of 22,500 tons, was operated 
6 days a week at daily rates ranging from 20,000 to 22,500 tons. 
Molybdenite is recovered in the mill as a byproduct. The copper 
concentrates produced were smelted in the company smelter adjacent | 
to the mill. The smelter also treated the precipitates derived from 
dump leaching and siliceous copper ore used in the converter as a flux. 
The copper bullion contains minor quantities of gold and silver, 
which are not recovered from fire-refined copper, the normal product 
of the smelter; in 1948, however, some blister copper was shipped to an 
electrolytic refinery which recovered gold and silver. The company 
continued to operate its Oswaldo zinc mine, shipping the ore to the 
Empire Zinc Co. mill at Hanover. The mine was one of the major 
zine producers in the State. Development in 1948 included 568 feet 
of drifts, 45 feet of raises, and 620 feet of sinking on a new 850-foot 
shaft. Total development at the end of the year (not including the 
new shaft) was a 475-foot vertical shaft, 7,768 feet of drifts, and 
595 feet of raises. 

The American Smelting & Refining Co. operated its Ground Hog 
zinc-lead mine group and the leased 400-ton Hanover (formerly.Com- 

- _-bination-Blackhawk) mill; the mill treated company ore from the 
Ground Hog, Ivanhoe, and Lucky Bill claims and custom ore from 
other mines in Grant and Santa Fe Counties. Development at the 
Ground Hog group in 1948 included 3,852 feet of drifts, 13,787 feet of
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diamond drilling, and 1,729 feet of sinking on a new 2,000-foot four- 
compartment vertical shaft. The new shaft will tap additional ore 
bodies proved by diamond drilling. The’ present shaft is vertical 
to the 600-foot level and has a winze from there to the 1,800-foot level. 

The Bayard mine group of the United States Smelting, Refining & 
Mining Co. was a large producer of zinc and a substantial producer of 
lead and silver. The ore was treated in the company selective-flota- 
tion mill (capacity 25 tons an hour in 1948). Articles on the geology 
and mining and milling practice at the Bayard property were pub- 
lished.?. Besides its mining operations, the company carried on exten- 
sive exploration and development work, which included sinking on the 
new 1,800-foot Princess shaft, the sixth shaft on the Bullfrog section | 
of the property. . | 

The Empire Zinc Co. Hanover mine group, a large producer of zinc 
for many years, operated steadily throughout 1948. The ore was 
treated in the company mill, which also handled custom ore from the 
Kelly-Lynchburg group in Socorro County and the Oswaldo mine in 
Grant County. | | 

Mine production of gold, silver, copper, lead, and zinc in New Mexico, by counties 
and districts, in 1948, in terms of recovered metals 

Mines 
producing Ore sold Gold (fine ounces) 

. County and district _ | Or treated | 
(short tons) 

Lode | Placer Lode Placer Total 

Dona Ana County: Organ_._-__..------_---- 4}. 312 ys ee 2 
Grant County: 

| Central !......2. 2-22 ------------------] 10 |---| 7,524,768 | 1,202 |_-----.---| 1, 202 
Eureka. _.....-.-.------.-----.--------- 2 |-------- 4, 093 6 |-.------.- 6 
Pinos Altos....-.----------------------- 8 |_------- 16, 519. 133 |_--------- 133 
Steeple Rock._....-.--..--.--.--_------ 1 j---.---- 428 149 }....----_- 149 
Swartz.._...--..------0--- eee 2 |_-- eee 2,059 |-----..---]-.....---_]2--_-----. 
Telegraph_-.....-.---..--.------------- 1 {------2- 4 |__-------.|----------|---------- 

Hidalgo County: : 
Eureka. ....---....--.----.------------- 3 |-------- 535 2 |.--------- 2 
Fremont_......----..--..--------------- 1 |----._-. 90 2 |_-------e- 2 
Lordsburg.....-......------------------ 11 |-------: 68, 481 1, 683 }----.----- 1, 683 
San Simon.._-........------2.-----2----- 5 |-------- 2, 096 13 |---.------ 13 

Lincoln County: 
Jicarilla_........-.---.------------------{----.--- 1 |----------..]---------- 1 1 
Red Cloud (Gallinas Mountains) --_---.- 1 |-------- 1,015 |-------...]-----.----|---------- 

Luna County: 
Cooks Peak......--.-....-.--.---------- 3 |-------- 408 |___------.|-.--------]-----.---- 
Florida Mountains_--.-.....--...------ 1 |-------- 2 |_-.---..--]----------]--__..__-- 
Tres Hermanas.....----..-..-.--..----- 4 j------.- 67 1 |-----.---- il 
Victorio__...---...---.-.------.-_._----- 2 |_------. 119 1 {_-----.--- 1 

Otero County: Sacramento..-.....-_._----- 2 |_------- 644 |_.._-_____]_-----.---]---------- 
Sandoval County: Cochiti_.........----.-_- 1 |---.---- 9 9 j_.-----.-- 9 
Santa Fe County: 

Cerrillos._.......-...------.------------ 2 |--...--- 1, 133 9 |__-..-..-- 9 
San Pedro (New Placers)....-.-----.--- 1 1 205 26 8 34 

Sierra County: 
Chioride_.._....-.-..-.----------------- 5 |-.------ 248 1 {_--------- 1 
Hermosa..........---------------------- 1 |...----- 6 |-.-----___|----------|----. --- 
Kingston ._......-----.------------------ 3 |----.--- 531 8 |_--.------ 8 
Las Animas.__...-..-...------.--2.---_- 2 |_----.-- 6 4 |_--------- 4 
Pittsburg and Caballos Mountains_ ___- 2 |.--..--- 52 |_-.-_--___|----------|-------_-e 

Socorro County: 
'  Hamnsonberg_.......-..-.--.-----..------ 3 |-------- 6,087 |_.....____]_----------}--- ee 

Magdalena.....--.-.-------.-.--------- 6 |_------- 102, 786 153 |---------- 153 
Salinas Peak...__.-.-.----.------------- 2 |.------- 381 1 |_--------- 1 

Valencia County..........--..--------.2_--- 2 |-----_-- 79 j-.--- |---| 

Total New Mexico.....-...----------- 91 2| 7, 733, 163 3, 405 9 3, 414 

See footnotes at end of table. 

? Mining and Metallurgy, U. S. Smelting Co. issue, vol. 29, No. 502, October 1948, pp. 559-566.
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Mine production of gold, silver, copper, lead and zinc in New Mexico, by counties 

and districts, in 1948, in terms of recovered metals—Continued 
ne 

Silver (fine ounces) G Lead wi Total 
sacs opper ea inc ota 

County and district _ (pounds) | (pounds) | (pounds) | value 
Lode | Placer | Total 

Dona Ana County; Organ....| 1,548 |..--.-..| | 1,548 2, 000 32, 000 18,000 | $10, 027 
Grant County: 

~ Centrall................---|197, 056 |...-.-.-|197, 056 | # 145, 568,000 | 7, 480,000 | 70, 279,000 |42, 494, 699 
Eureka..................-_.| 17,998 |_-------| 17, 998 4,000 | 225,000 | 208,000 | ° 85,306 
Pinos Altos........-....--.| 30,578 |--------| 30, 573 61,000 | 756,000 | 2,111,000 | 461,649 
Steeple Rock......--.-..-.-| 1,735 |--------| 1, 735 2; 000 3,000 9} 000 8, 022 
Swartz.....-.....-.....-.-| 1,652 |--------| 1, 652 5,000} 154,000} 284,000] 67, 918 
Jelegraph—- --------------- 33 |-------- 33 |.------------- 2,000 |------------ 388 

Hidalgo County: 
~ Bureka__...-.-------------| 9,185 |--.----.} 9,185 4,000 2,000 |------------ 9, 609 
Fremont....--------------- 53 |-------- 53 |.-.----------- 4,000 |------------ 834 

Lordsburg..........-......|168, 256 |-..-.--.|165,256 | 3,415,000 | 158,000] 138,000 | 996, 161 
San Simon.....-..-..--....] 4,359 |--------| 4,359 7,000 | 190,000} 184,000] 64, 401 

Lincoln County: . 
Jicarilla..........-------.-.|--------|--------]--------|] --------- +--+ |---| -- + 35 

Red Cloud (Gallinas 
Mountains)........--...-| 854 |--------] 854 10, 000 74, 000 16,000 | 18,317 

Luna County: 
Cooks Peak_..---.-.-.----- 326 |-------- 326 |-------------- 58,000 |.-.--------- 10, 677 
Florida Mountains----.-._- 12 |..------ 12 | ---2 el e 2,000 |--...------- 369 
Tres Hermanas-_....-.-.-.- 273 |-------- 273 |.------------- 4,000 |.----.-.---- 998 

Victorio...... | B47 (47 JITTITTITTITTT) 18,000 Jee ee ei} 8, 871 
Otero County: Sacramento-- 72 |-------- 72 20, 000 38, 000 |.-.-.------- 11, 207 

Sandoval County: Cochiti--- 451 |-------- 451 |_.----.-._-.---]--.-----.---]------------ 723 

Sante Fe County: 
Cerrillos.......------------] 1,126 |--------} 1,126 2,000 58, 000 38,000 | 17, 204 
San Pedro (New Placers) - - 1k 2 13 |--...- 1... -_|--------.---|------------ 1,202 

Sierra County: : 
Chloride....-------------.-| 400 |---.---.| 400 6, 000 30,000 |..---------- 7, 069 
Hermosa.-.-.--..-.--.-.---- 1 j..----- 1 1,000 |_..---------|------------ 218 

Kingston....-...--...-.-.-.| 7,213 |--------| 7,213 9,000 | 107,000 |--.-.-------| 27,914 
‘Las Animas...) 6B |e] 65 [eof fe 199 
Pittsburg and Caballos 
Mountains......---.-..-- 10 j-------- 10 |------.------- 7,000 |...-.------- 1, 262 

Socorro County: 
~"Hansonberg..-..-.-.-------| 106 |...---.-] 106 |....-...------| _ 237,000 4,000} 43, 051 
Magdalena. ....-.-.-..----.| 96,776 |--------| 96, 776 254,000 | 5,651,000 | 9, 712,000 | 2,451, 285 
Salinas Peak___......--_.-- 179 |.---..2- 179 |_-_-_u ou. 16, 000 10, 000 4,391 

Valencia County.-.---..--.--- 2 |.-.---.- 2 4,000 |_---.-.-..--]----.------- 870 

Total New Mexico.-_-.-.-|537, 672 2 1537, 674 | 2 149,374,000 | 15,306,000 | 83, 004, 000 |46, 799, 576 

ne NSS 

1 Includes Burro Mountain district gold, silver, and copper, figures for which Bureau of Mines is not 
at liberty to publish separately. . 

2 Includes copper recovered from precipitates. 

The Peru Mining Co. operated the Pewabic mine from July 31 

through December, and the New Mexico Consolidated Mining Co. 

(subsidiary of the Peru Mining Co.) worked the Kearney group all 
the year. Development during the year included 60 feet of drifts and 

: 1,217 feet of diamond drilling on the Pewabic and 1,655 feet of drifts 
and 5,374 feet of diamond drilling on the Kearney. Ore from the two 
mines, totaling 98,864 tons, was treated in the Peru 1,000-ton selective- 
flotation mill at Wemple, near Deming, Luna County. 

Eureka District (see also Hidalgo County).—Muneral Operations, 

Inc., operated the Hornet mine throughout 1948. The ore was treated 
in the company 100-ton mill completed in January. The mill products 

were zinc concentrate and lead-silver concentrate. The American 
mine produced a car of silver-lead ore.
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Pinos Altos District.—The Houston-Thomas mine, operated by 
Mathis & Mathis, shipped 13,185 tons of zinc-lead ore containing also 
gold, silver, and copper to custom mills at Deming and Hanover. The © 

. ' Langston mine shipped ore of a similar type. The Cleveland mine 
was operated under lease by Douglas B. White from October through 

_ December. Five other properties shipped small tonnages of ore. 
Steeple Rock District.—The Carlisle group was worked by L. A. & 

Ben F. Billingsley from March to September and by Liberty Mines, 
Inc., the rest of the year. The ore produced was shipped to smelters 
and custom mills outside the district. 

Swartz (Carpenter, Camp Monarch) District.—Shipments of ore 
| from the Royal John mine in 1948 totaled 1,308 tons containing 1,427 

ounces of silver, 2,972 pounds of copper, 100,036 pounds of lead, and 
213,353 pounds of zinc. The operators were A. L. Owen the first few 
months of the year, Strong & Harris for a short period, and L. Yacomo, 
Inc., from May 8 to December 2. Strong & Harris operated the 
Grand Central mine 3% months and the Grand View 8 months; the 
ore was shipped to a custom mill at Hanover. 

Telegraph District.—The Tracer mine shipped 4 tons of ore con- 
taining 33 ounces of silver and 2,541 pounds of lead. 

- HIDALGO COUNTY 

Eureka (Sylvanite) District.—Shipments of ore in 1948 comprised . 
454 tons (silver-copper ore) from the Rincon mine, 80 tons from the 

_ Lone Tree-Last Chance group, and 1 ton from the Tunnel property. 
| Fremont District.—Juan Pacheco shipped 90 tons of silver-lead ore 

from the Yucca claim 20 miles southeast of Hachita. 
Lordsburg District.—Operations at the Banner Mining Co. Bonney- 

Miser’s Chest group, principal producer of copper in the Lordsburg 
district since 1936, were interrupted about 2 months in 1948 by a 
work stoppage, but the output of copper was larger than in 1947. 
The mine is opened by a 1,500-foot vertical shaft and a 1,000-foot 
incline shaft and equipped with a 500-ton flotation mill. C. H. & 
S. A. McIntosh continued to operate the Atwood group,’ second- 
largest district producer of copper and the principal producer of gold 
and silver; the ore was shipped crude to smelters. The Lordsburg 
Mining Co. shipped 1,615 tons of zinc-lead-silver ore from the Millsite 
group to the Peru mill at Deming. Small tonnages of ore were 
shipped from the Ruth mine dump, Tom group, and other properties. 

San Simon District.—Still Bros. shipped zinc-lead-silver-ore from 
the Silver Hill mine to the Peru mill at Deming in 1948. The McGhee 
mine and mill were operated intermittently, until June 17, when the 
shaft head frame and timbers and adjacent surface buildings burned, 
stopping underground work for several months. Some ore was 
shipped from the Clark, Crystal, and Lost Boy properties. 

3 Storms, Walter R., Mining Methods and Costs At the Atwood Copper Mine, Lordsburg Mining Dis- 
trict, Hidalgo County, N. Mex.: Bureau of Mines Inf. Circ. 7502, 1949, 11 pp.
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| LINCOLN COUNTY | 

Jicarilla District.—A prospector panning on the Rico No. 3 placer 

recovered 1.33 fine ounces of gold in 1948. 
Red Cloud (or Gallinas Mountains) District.—Drunzer and Casner, 

leasing on the Red Cloud group, shipped ore containing lead, zinc, 

copper, and silver from the mine and dumps. 

LUNA COUNTY 

Cooks Peak District.—Output from this district in 1948 totaled 408 | 

tons of lead-silver ore, shipped from the Good Will, Rimrock, and 

Montezuma mines. | : 
‘Deming District—The 1,000-ton selective-flotation mill of the 

Peru Mining Co. at Wemple, 5 miles north of Deming, operated 

throughout 1948. The ore treated comprised 98,864 tons from the 

company’s Kearney and Pewabic mines in Grant County and 22,366 

tons of custom ore from other mines in Grant, Hidalgo, Sierra, Socorro, 

and Dona Ana Counties. | | | 

Florida Mountains District.—Rhea & Moore shipped a 2-ton lot of 

lead-silver ore in 1948. | | 
Tres Hermanas District.—Lessees at the Calumet mine shipped 

55 tons of silver ore. Milton Benjamin (Blackhawk mine), John W. | 

Clark, and Jesus Numez each shipped a truckload of lead-silver ore. 

Victorio District.—Some lead-silver-copper ore was shipped .from 

dumps on the Mahoney property, and a small tonnage of lead-silver 

ore was produced from the Victorio mine. | 

| OTERO COUNTY 

Sacramento District.—Drunzer & Casner shipped 335 tons of copper 

ore from the Courtney mine, and M. F. Drunzer shipped 309 tons of 

lead-copper ore from the Warnock. : 

SANDOVAL COUNTY | | 

Cochiti District—The Cochiti Mining Co. shipped 9 tons of gold- 

silver ore from the Iron King mine. , 

SANTA FE COUNTY | 

Cerrillos District—Lessees operated the Cash Entry-Franklin 

eroup intermittently. About 1,000 tons of lead-silver-gold ore were 

treated in the 35-ton mill on the property, and 24 tons were shipped to 

the American Smelting & Refining Co. mill at Magdalena. Some ore 

was shipped from the Bonanza Trust group. 
San Pedro or New Placers District. —The Shamrock Gold Mining 

Co. treated 205 tons of gold ore in its 25-ton amalgamation and 

eravity-concentration mill. A lessee at the Golden placer recovered 

a little gold. 

883326—50——100 |
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SIERRA COUNTY | 

Chloride (Apache, Cuchillo Negro) District.—The Deming Mining 
Co. shipped 117 tons of lead-silver-copper ore from the Denver-Little 
‘Bonanza group. Some lead-silver ore was shipped from the Alta 

7 ‘Vista,-Carbonate, M. S. Hall, and United States Treasury properties. 
Hermosa (Lower Palomas Creek) District.—A truckload of copper 

ore was shipped from the Vulture claim in 1948. 
Kingston District.—The producing mines were the Dove, Iron King, 

and Miner’s Dream, all of which shipped ore direct to smelters. 
. Las Animas (Hillsboro) District.—Small lots of gold-silver ore were 
shipped from the Bonanza and Snake mines. _ 

Pittsburg and Caballos Mountains District.—Lead ore was shipped 
from the Adobe and Badger mines in 1948. | 

Dt SOCORRO COUNTY | 
.°- Hansonberg District (17 miles southeast of Carthage).—The Portales 

-Mining Co. operated the Portales lead mine throughout 1948. The 
ore produced (5,725 tons containing 239,151 pounds of lead) was | 
trucked 30 miles to the company mill at San Antonio for treatment. 
The Royal Flush mine shipped 354 tons of lead ore. The Mex-Tex 

| Mining Co. shipped some lead-silver ore from the Mountain Canyon 
‘group. | 
o Magdalena _District—The American Smelting & Refining Co. 
operated continuously its Waldo zinc-lead-silver mine and 200-ton 
selective-flotation mill. In June the mill began treating custom ore 
in addition to company ore. The custom ore included much oxidized 
dump material (mostly from the Kelly group), from which lead was 

, floated by using a sulfidization method. Lessees at the Kelly group 
(ncluding the Lynchburg mine) shipped a large tonnage of newly 
mined zinc-lead ore to the Empire Zinc Co. mill at Hanover (Grant 
County) for treatment. McDonald & Dobson continued to ship 
zinc-lead-silver ore from the Nitt group. Other shippers were the 
Juanita, Queen, and Old Soldier mines. : 

Salinas Peak District.—Latham & Chenowth shipped 331 tons of 
lead and lead-silver ores from the Night Hawk claim. Some lead ore 
from the Harding mine was milled at the Hanson mill at Hot Springs. 

| VALENCIA COUNTY 

A car each of copper ore was shipped from the Belvidere and 
Senora de Milagros groups in Hell Canyon in the Manzano Mountains 
16 miles southeast of Albuquerque. |



Oregon 

Gold, Silver, Copper, Lead, and Zinc 
| | (MINEZREPORT) 7 

By R. B. MAURER | | 

GENERAL SUMMARY | 

RODUCTION of gold, silver, copper, lead, and zinc in Oregon in 
Piisis each failed to equal output in 1947; gold production was off 23 

percent, and silver output dropped 55 percent in 1948 compared 
with 1947. Copper and lead production was not stimulated by the 
rise in prices of the base metals in 1948, and the output—byproducts 

| of ores mined primarily for the precious metals—fell below the rela- 
tively small production attained the previous year. The small output 
of zinc in 1947 did not continue in 1948. i - 

The total value of the gold, silver, copper, and lead (in terms of 
recovered metals) produced in Oregon was $527,064 in 1948 compared 
with $701,336 Gncluding a small quantity of zinc) in 1947 and $4,148,- 
271 in the peak year 1940. It was divided among the metals as fol- 
lows: Gold, 97 percent; silver, 2 percent; and copper and lead com- 
bined, 1 percent. Baker County continued to be the leading metal 
producer, owing largely to placer operations, and contributed 56 per- 
cent of the State total value. Grant County was again in second 
place and, with Curry County, supplied 35 percent. oo 

Placer mines contributed 86 percent and lode mines 14 percent of 
the gold produced in Oregon in 1948. In 1947 the ratio was placer 
mines 93 percent and lode mines 7 percent. | oO 

' Oregon and California Railroad revested lands and reconveyed Coos 
Bay Wagon Road grant lands, comprising about 2% million acres in 
western Oregon and closed to exploration, location, entry, and disposal 
under the mineral land laws of the United States since August 28, 1937. | 
(50 Stat. 874), were reopened April 8, 1948 (Public Law 477). Notices | 
were filed during 1948 with the Oregon District Land Office for 344 
lode claims and 456 placer claims located before 1948—a total of 27,607 
acres in 12 counties; 104 lode and 118 placer claims, comprising 2,951 
acres in 6 counties and located during 1948, also were filed! _- 

All tonnage figures are short tons and “dry weight”’; that is, they do 
not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are bank measure; that is, the material is measured in the ground 
before treatment. 

1 Data from Bureau of Land Management, U. S. Department of the Interior. 1579 

{
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The value of metal production herein reported has been calculated 
at the prices in the accompanying table. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 

SAPS es PSSST 

Gold! | Silver 2 Copper 3 Lead 3 Zinc 3 
Year (per fine (per fine (per (per (per 

ounce) ounce) pound) pound) pound) 

1944.20 eee $35.00} $0. 711+1  — $0.135 $0. 080 $0. 114 
1945... eee 35. 00 711+ 135 . 086 115 1946_-. 22 ee- eee 35..00 . 808 . 162 . 109 . 122 1947. eee 35.00 |- . 905 . 210 144 .121 1948... eee 35.00 . 905+ 217 179 . 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+- ($20.671835) per fine ounce. . 

? Treasury buying price of newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 1947: $0.905; 1948: $0.9050505. | | 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 

bonus payments by Office of Metals Reserve for over-quota production. 

Mine production of gold, silver, copper, lead, and zinc in Oregon, 1944-48, and 
total 1852-1948, in terms of recovered metals 

Mines producing 1 Ore old Gold (lode and placer) | Silver (lode and placer) 

-__ tailings, a | rt 
: Year etc. (short] ping Fine 

- Lode Placer tons) ounces Value ounces Value 

1944._--- ee 13 10 4,217 1, 369 $47, 915 20, 243 $14, 395 
1945._._..--.__________. 9 10 1, 378 4, 467 156, 345 10, 461. 7,439 
1946____-._-__.- ee 23 | 37 3; 246 17, 598 615, 930 6, 927 5, 597 
1947... 20 49 3, 277 18, 979 664, 265 30, 379 27, 493 
1948... ------- ts 23 38 3, 119 14, 611 511, 385 13, 596 12, 305 

1852-1948___..__-..--2_|----------}e---------] 5, 725, 142 |128, 348, 013 | 5, 269,287 | 4, 834, 233 

, Copper - Lead . Zine Total 
. : ota Year es value 

Pounds | Value | Pounds Value | Pounds Value 

1944.____..__.--..-_____| 6,000 $810 8, 000 $640 |_..-.---__---}.---__-ee $63, 760 
1945....------ 2,000 270 2, 000 172 2,000 $230 164, 456 
1946_._........__...._.-| 14,000 2, 268 4, 000 436 |.....-_-.___|.----______- 624, 231 1947_....__.__..________]| 28,000 5,880 | 24,000 3, 456 2,000 242 701, 336 1948_........_._____.__.| 4,000 868 |} 14,000} 2,506 |_----__.___|.-._-.._ 527, 064 

1852-1948____...........] 312,359 |4, 647, 311 3 767 82, 743 3 142 14,318 | 137, 921, 618 
a 

1 Excludes itinerant prospectors, snipers, high-graders, and others who have no evidence of legal right to 
property. 

2 Figures not available. , 
3 Short tons. 

Gold.—Production of gold in Oregon in 1948 (including a small 
quantity in “natural gold” sold on the open market) was down 23 
percent compared with 1947. Placer mines contributed 86 percent 
of the gold output; of the placer total, bucket-line dredges and 
nonfloating washing plants (with mechanical excavators) recovered 
79 percent, dragline dredges 16 percent, hydraulicking 3 percent, 
and small-scale hand methods and drift mining together 2 percent. 
All the lode gold was derived from dry and siliceous ores, and most of 
it was from one mine. A large part of the gold came from a relatively 
few mines, although 61 properties produced in 1948 (69 in 1947 );
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the following 4 producers, listed in order of output, supplied 85 

percent of the State total: Baker Dredging Co. (successors to Sumpter 

Valley Dredging Co.) and Porter & Co. (bucket-line dredges) ; Calhoun 

& Howell of Oregon Ltd. (dragline dredge); and R. G. Amidon, 

Buffalo mine (lode). Se 

ee | 
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FIGURE 1.—Value of mine production in Oregon of gold, 1880-1948, and total value of gold, silver, copper, 

oo lead, and zine, 1905-48. - 

Gold produced at placer mines in Oregon, 194448, by classes of mines and by 

| methods of recovery | oe 

Le
e 

. . : . : | | Material | Gold recovered 
: aterla lr 

Class and method “produc: treated | | Averag 

| | | ing! yards) Fine Value | per cubic 
ounces yard 

Surface placers: . 

Gravel mechanically handled: 
Bucket line dredges: 

194g T7778 898, 000: | 8, 763 | $131, 705° ~~" $0. 070 

: 1946. __.-------------------- eee 4}. 5,116, 000 13, 798 482, 755 . 094 
1947__._---..-------------------- 2 | 23, 976, 500 2 12, 164 2 425, 740 2,107 

1948. ._.----.-----.------+-------- 2 | 23, 525, 300 2 9, 842 3 344, 470 2,098 

_ Dragline:$ . 

1946__..-___---_-----------.------ 9 252, 000 ‘1,910 66, 850 . 265 

, 1947__..----------------- eee 12 | 1,093,000 4, 984 174, 440 .160 
1948. _....---.------------------- 6 393, 900 2, 048 71, 680 . 182 

Se — Eee eee O OE=E==EESS eee OSS 

Suction dredges: 5 |, 

1946__.-.----------------e eee 2 15,000| | 155 5, 425 . 362 
1947-48... ene wenn een n een e ne fee eeeeenee [ene ee eee een e|-e-- 2-2 ee -- | eee nee [eee 

Nonfloating washing plants: 6 
Oe en eeeccceee| GO) [eseeceeeeeee 7 | 2,485 |... 
1945...) one een ene e nero cenn|eeeenenee-|-------- eens [pee eee e eee en fener erage fener gee 

1946. __....---------------------- 1 oy @) 45 wo” (2) 375 

1947__.__.----------------------- 5 
© 49430 TTI 3 ® | 3 (3) (3) | 

—— SS OOS OS OOOO oO OEE 

See footnotes at end of table.
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Gold produced at placer mines in Oregon, 1944-48, by classes of mines and by 
Ce a _ methods of recovery—Continued 

BT a ; . M: terial | Gold recovered 
| Mines ateriat | : treated OO Class and method oe” (cubic Fine val Average 

yar alue per cubic - | ounces yard | 

Surface placers—C ontinued . . 
Gravel hydraulically handled: 

Hydraulic: 
1944... eed 4 22, 700 99 $3, 465 $0. 153 
1945... _.------------ ee 5 43, 000 170 5, 950 . 138 
1946... ...------------- ee 8 114, 000 406 14, 210 - 125 
1947... eee ele 19 72, 200 325 11, 375 . 158 
1948... eee e enn 21 84, 300 412 14, 420 171 

Small-scale hand methods: ? 
Wet: ; 

1944__ 2. eee 6 7, 500 123 4,305 . 574 
1945.22. 2 3, 000 53 1, 855 - 618 

— 1946.22 ee 10 16, 800 174 6, 090 . 363 
1947_ 222 ll 8, 300 175 6, 125 . 738 
1948.22 5 8, 900 210 7, 350 - 826 

Underground placers: 
Drift: 

1944-45 _ =. eee Jee |e |p| 
1946... 3 1, 000 19 665 . 665 
1947 __ 22 eee |-e ef |_| lee 
1948... 2-22 1 350 10 350 1.000 

. 7 Grand total placers: 
1944... 10 30, 200 293 10, 255 . 840 
1945.2 eee 10 | 1,941, 000 3, 986 139, 510 - 072 
1946_.222-- eee 37 5, 519, 000 16, 502 577, 570 . 105 
1947.22 ee 49 | 5,150,000 17, 648 617, 680 . 120 

. 1948.2 38 | 4,012, 750 12, 522 438, 270 - 109 

1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. __ a 
__? Data for-nonfloating washing plants included with those for bucket-line dredges to avoid disclosure of 
individual output. 

’ Includes all placer operations using dragline excavator for delivering gravel to floating washing plant. 
- Gold from terminal clean-up; property and equipment not counted as producing. 

5 Includes all placer operations using suction pump for delivering gravel to floating washing plant, except 
those producing less than 100 ounees of gold, which are included with “small-scale hand methods.’ 

6 Includes all placer operations using power excavator and washing plant, both on dry Jand; when washing 
plant is movable, outfit is termed “dry-land dredge.” 

7 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, ete. 

The monthly production figures given in the accompanying table 
show a relatively high output for January and February, despite 
winter conditions, with fairly constant production through October 
followed by a sharp drop in output in November and December, 
owing to unusually severe fall and winter weather. 

Mine production of gold and silver in Oregon in 1948, by months, in fine ounces 
. of recovered metal 

Month - : Gold Silver Month Gold Silver 

January_.-_.-..-._.--.--- 2... 1, 380 464 || August.__......------_-- oe 1, 249 333 
February-__..-----....__...- 1, 007 1,785 || September-_--.---_.__-____.._- 1, 410 1, 513 
Mareh__. ee 1, 228 1,432 || October__-----._--.2--__._-__- 1, 531 1, 997 
April_... 22-2 ee 1, 430 1,755 || November. _.--....-...--.___- 906 746 
May.---..----2- 2-2 - ee 1, 218 232 || December-_-.......__._-...--_._- 705 333 
June... 1,178 1, 634 | - 
July. ._-------- eee e---_| 1, 869 1,372 Total_----.----------.--| 14,611 13, 596 

| |
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Silver.—Oregon silver production in 1948 decreased 55 percent 
compared with 1947. More than four-fifths of the State total came 

. from Grant County and most of the remainder from Baker County; 
80 percent was yielded by lode mines (largely from one mine) princi- 
pally from dry gold ore. Monthly output for 1948—shown in the 
accompanying table—was variable, reflecting the sporadic yield from 
the major mine. | | , 

Copper, Lead, and Zinc.—The small output of copper in 1948 
came from ores mined at two properties primarily for their gold and 
silver content. The entire lead output was from one mine and was. 
recovered from gold ore. No zinc was produced from Oregon ores a 
in 1948. | 

- MINE PRODUCTION BY COUNTIES ae 

Mine production of gold, silver, copper, lead, and zinc in Oregon in 1948 by 
yo counties, in terms of recovered metals - 

i 

: Mines pro- | | | 
ducing ! Gold | 

© County | oO Lode Placer | Total 

| | Lode | Placer |" TY Fine _ lem | 3 
ine ine ine . 

ounces Value ounces Value ounces Value 

 ‘Baker_....-------------- 8 5 345 | $12,075 | 8,019 | $280,665 | 8,364 | $292, 740 
Curry and Grant 2._.-_-- 3. g| 1,412| 49,420]  3,557| 124,495| 4,969| 173,915 
Jackson..-.-..----..--.-|  7| 10 121| 4,235 290 | 10, 150 411 | 14,385 
Josephine and Wheeler 2. 51: 12 211 7, 385 299 10, 465 -* §10 17, 850. 

Malheur......----------.|--------] 8 [----------[---e- eee ee 357 | 12, 495 357 | 12,495 

Total: 1948......-.| 28 38 | 2089| 73,115| 12,522] 438,270| 14,611 | 511,385 
1947..-.-..-| 20 49| 1,331] 46,585| 17,648 | 617,680 | 18,979 | 664, 265 : 
eee EEEoooaoaoaoaaREq(OOyyy—eees=s 

Silver Gogeane Copper Lead Zine . 

Qaunty a NE ERR Total 
VOounty Fr; j j | value 

me ounces | Value Pounds Value Pounds Value Pounds Value 

Baker_...........-----| 2,277 | $2,061 |.......--.].--.-.--].--.----_-|--:-----]----------|--------]$294, 801 

Curry and Grant ?.___| 11,109 | 10,054 | 2,000 | $434 | 14,000 | $2, 506 |----.---_.|-.-.---| 186, 909 
Jackson........-.-.-.- 66 60 |.......---|.-------|_---------|--------|----------|--------] 14, 445 
Josephine and - 
Wheeler 2_...__....- 85 77 2, 000 434 |__________|----_}e---------|--------| 18, 361 

Malheur.._.-....----- 59 53 |_.......--|--------]----------|--------|----------|--------] 12, 548 

Total: 1948.....| 13,596 | 12,305}  4,000| 868] 14,000| 2,506 |...._-_.--|.--..-.-] 527, 064 
1947_____| 30,379 | 27,493 | 28,000 | 5,880] 24,000| 3,456} 2,000 | $242 | 701,336 : 

a 
-1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 

roperty. 

P 2 Combined to avoid disclosure of individual output. 
3 Sources of total silver as follows—1948: 10,939 ounces from Jode mines and 2,65 from placers; 1947: 26,852 

ounces from lode mines and 3,527 from placers.
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a MINING INDUSTRY 

' Only one lode mine operated consistently during 1948, and that on © 
a small scale. Of the 3,119 tons of ore (including 16 tons of old tail- 
ings) sold or treated in 1948, Grant County produced 1,652 tons or 
about 53 percent, Baker County produced 1,187 tons or 38 percent, 
Josephine County 130 tons or 4 percent, Jackson County 107 tons 
Gnecluding all the old tailings) or nearly 4 percent, and Wheeler 
County 43.tons or about 1 percent. Ninety-seven percent of the 
total (including old tailings) was dry gold ore and 3 percent was 
dry gold-silver ore. . | — 

| The two properties worked by bucket-line dredge had one dredge — 
each; one operated throughout the year, and the other was idle 3 
months of 1948." Six dragline dredges washed gravel during various 
periods in 1948, but only one operated at the close of the year. 

Ore and old tailings sold or treated in Oregon in 1948, with content in terms of - 
recovered metals : 

| - Material sold ae 
a a (ortreated | 

| ——7,——| Gold ; Silver : 
| a Source - | ore old o ores) ones) cope, (poands) (pounds) 

(short gs t 
CO -| tons) enon oe 

Dry and siliceous gold ore__.._......_-.| 3,003 16 | 2,065 | 10,490 4,000 14,000 |.-...-_.-- 
Dry and siliceous gold-silver ore__._...- 100 j--------] 24 449 |__2 te 

- Total lode mines__......-..-.:---| 3, 108 16 | 2,089} 10,939} 4,000! 14,000 |_..._.__.. 
Placers........---.---------------------|--------]--------| 12,522 | 2,657 |__.-..____]_____._ |e 

| Total: 1948... 3, 103 16 14, 611 18, 596 4,000 | 14,000 j.-_______- 
| 1947...2-2222 27271. 7-| 2407 | 870 | 18,979 | 30,379 | 28,000} 24,000 | 3,000 

METALLURGIC INDUSTRY . 

Of the State total ore and old tailings (3,119 tons), about 53 percent 
was treated in concentration mills, 42 percent (including all the old 
tailings) was amalgamated and cyanided, and 5 percent was shipped 
crude to smelters. Ultimate recovery of 48 percent of the total lode 
gold was from smelting of concentrates, 26 percent was as bullion 
from amalgamation and cyanidation of ore, and 26 percent was from | 
the smelting of ore. Of the lode silver recovered, 86 percent was from 
concentrates smelted, 13 percent from the direct smelting of ore, and 
1 percent from ore amalgamated and cyanided. All material requir- 
ing smelting was shipped out of the State, as Oregon has no smelters.



OREGON—GOLD, SILVER, COPPER, LEAD, AND ZINC 1585 

Mine production of metals in Oregon, by methods of recovery, in 1948, in terms 

of recovered metals 

cS meant 

Method of recovery Material Gold (fine | Silver (fine| Copper Lead Zine 
(short tons) ounces) ounces) (pounds) | (pounds) | (pounds) 

Ore and old tailings amal- 
gamated and cyanided ---_-- 1, 296 546 116 |__-.---_-----]_-----------|------------ 

Concentrates smelted: 
| Flotation. ....------------ 157 981 8, 940 1, 700 11,000 |.----------- 

Gravity....--------------- 19 28 450 |_-----------|------------|------------ 

Ore smelted___-.-------------- 153 534 1, 483 2, 300 3,000 |------------ 

Total lode mines__--.-..-|------------ 2, 089 10, 989 4, 000 14, 000 |------------ 

Placers_...-------------------|------------ 12, 522 2,657 |------------|------------|------------ 

Total: 1948_.---.-.-----|------------ 14, 611 13, 596 4, 000 14,000 |_..--------- 
1947___.-----_--_|------------ 18, 979 30, 379 28, 000 24, 000 2, 000 

NNO De 

Mine production of metals from mills in Oregon, by counties, in 1948, in terms 
| of recovered metals 
a 

Material treated Recovered in. Concentrates smelted and recovered metal 

O Old | Goia | saver | “trates” | Gold | si re 72 0 ilver rates 0 ilver 
(short te thoe (fine | (fine |produced| (fine | (fine (opts) ( ends) 
tons) | fong) [ounces) ounces) (Short ounces) jounces)| ‘P° po 

ons 

a 

. BY COUNTIES 7 
a 

Baker__.-..-----------| 1,156 |-------- 286 59 18 24 449 |___-_.----|---------- . 

Grant__..-------------| 1,582 |-------- 10 2 157 981 8, 940 1, 700 11, 000 

Jackson_...--.-------- 84 16 41 10 1 4 1 {_---..---_|---------- 

Josephine and 
Wheeler 1_---------- 128 |.------- 209 45 |._..------|--.-----|--------|-----+----|---------- 

Total: 1948__.--| 2,950 16 546 116 176 1,009 | 9,390 1, 700 11, 000 . 

1947__-- 274 870 328 100 108 270 | 2,975 |---------- 2, 900 

a SS 

: BY CLASSES OF CONCENTRATES 

i 
TR 

‘Dry gold___----------|--------|--------]--------|-------- 158 985 | 8,941 1, 700 11,000 
Dry gold-silver._.----|--------|--------|--------]-------- 18 24 449 |_-.---.---|---------- 

Total: 1948___--|_-------|--------|--------|-------- 176 1, 009 9, 390 1, 700 11, 000 

i 

1 Combined to avoid disclosure of individual output. 

Gross metal content of concentrates produced from ores mined in Oregon, by 

classes of concentrates, in 1948 

LS 

Gross metal content 
Concen- 

Class 0 concentrates rates ; 
(shor Cs vane Copper Lead Zinc 

ounces) | ounces) (pounds) | (pounds) | (pounds) 

Dry gold..._..---------------------- 158 985 8, 941 1, 933 11, 446 12, 917 
Dry gold-silver-_-.------------------- 18 24 449 62 |_----.------|------------ 

Total: 1948__.---------------- 176 1, 009 9, 390 1, 995 11,446 12, 917 

1947__.---------------- 108 270 2, 975 509 3, 000 |------------ 

en SS
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Mine production of metals from Oregon crude ore shipped to smelters in 1948, in 
terms of recovered metals 

meee 
. Ore Gold Silver : Copper Lead Zine 

enon ones) ones) (pounds) (pounds) (pounds) 
oe 

| _ BY COUNTIES 

Baker... 0-2-2222 --eee ee eeeee ee 31 35 52 |... == Grant___.--_.......--.---.--------- 70 421] 1,364 300 3,000 |------------ 
Jackson_..._-.---------------------- 7 76 12 |.-------.--.]------------|------ eee 
Josephine..--.-_.-_-..--.----------- 45 2 5 2,000 |----.-------]------------ 

Total: — 153 534 1, 433 2, 300 3,000 |--.--------- 
1947___----.-----------| 1, 557 733 | 28,777| 28, 000 21, 100 2, 000 

eee 
BY CLASSES OF ORE 
= | 
Dry gold_.....-.---------------0---- 153 534| 1, 488 2, 300 8,000 |-..--------- 

Total: 1948.....-..-.--------- 153 534} 1, 433 2, 300 8,000 |-------.---- 
meee 

Gross metal content of Oregon crude ore shipped to smelters, by classes of ore, 
: in 1948 

ee 
Gross metal content 

Class of (short —T 
ass orore tons) (ole Siver Copper Lead Zine 

ounces) | ounces) (pounds) | (pounds) (pounds) 

. Dry gold.....-.---2--------eeeeo eee 153 534] 1, 433 2, 564 3, 143 4, 061 
Total: 1948__..-.....-. 22 __- 153 534] 1,483 2, 564 3, 143 4, 061 1947-0222}, 887 733 | 23,777] 80,588 | 33,253 3, 055 

REVIEW BY COUNTIES AND DISTRICTS 

BAKER COUNTY 

Baker District.—J. J. Davis worked his Washington Gulch and 
John Day placer claims intermittently during 10 months of 1948; 
48 ounces of gold and 4 ounces of silver were recovered from 3,500 
cubic yards of material hydraulicked. 

Sumpter District.—Sumpter Valley placers on Powder River was 
worked by Sumpter Valley Dredging Co. in January 1948 and by its 
successor—Baker Dredging Co., largest producer of gold in Oregon 
in 1948—during the remainder of the year. A Yuba-type electric 
bucket-line dredge with seventy 9-cubic-foot buckets was operated.
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Mine production of gold, silver, copper, and lead, in Oregon, by counties and 
districts,! in 1948, in terms of recovered metals | 

ee 
Mines pro- Ore : ducine : am d Gold (fine ounces) iver 

| 5 | 
vcant ——_—_-| old |__-__________| and | Lead | Total 

County and district ! el placer)? (pounds) value . 

é 
Lode | Placer (short Lode | Placer | Total ounces) 

. Baker County: 
Baker_....---------------| 3 1 107 82 81 163 | 468 |_......__| $6,129 
Cracker Creek. -_..----.-- 2 |_..---- 205 53 |_------- 53 73 |_-.----- 1, 921 

Eagle Creek. -_.---------- 1 fue 10 5 |_-------- 5 1 |_..------ 176 

Upper Burnt River..--.-| 1 31 665 93 | 432 | 525 75 |_...-----| 18,443 
Curry County: Sixes River_.|.--.--.|---. 1 |--------]-------- 4 4) ___-_.|_-.-.---- 140 

Grant County: 
Canyon. .....--.----.----]------ 3 |_.------]-------- 31 31 4 |....-.-.- 1, 089 

Quartzburg-..----.------ 1 |--.---- 6 6 |-------- 6 2 |--.------ 212 
Susanville__..-...-------]------ 1 five fe eee 10 10 1 [_-.- eee 351 

Jackson County: 
Gold Hill...-.--.--------} 8 4 78 20 75 | 95 16 |_.....---| 3, 339 
Greenback 4. ..-..------- 1 |_-.---- 13 ~ 66 J ---eeee 66 12 |_-._-u-.- 2, 321 

Jacksonville. ....-------- 2 4 12 18 165 183 28 |_.._- +L. 6, 430 

Upper Applegate-..----- 1 2 4 17 50 67 10 |_..------ 2, 354 

Josephine County: 
Galice .......------------| 1 4 50 28 48 76 12|_..-----} 2,671. : 
Grants Pass_-...---.----]} -..---- J jeeue fl lee 38 38 i 1, 335 

Greenback #. ....--.-.---]------ 4} 2 Lule]. eee 173 173 23 |_----.--- 6, 076 

Tilinois River.....---.-.- 1 ji .---- 30 2 4 2 {_--_.--e- 142 

Waldo....-.-.....---- .-| 2 2 50 3 31 34 8 |...... -.| 1,631 
Malheur County: Mormon 
Basin_._-...-.---------.-.-]------ 3 |_----_--]-------- 357 357 59 |_-.-- ee 12, 548 

Other districts ......--------| 4 5 | 1,880 | 1,694 | 11,027 | 12,721 | 12,796 | 14,000 | 7 450,756 

Total Oregon...-------| 23 38 | 3,119 | 2,089 | 12,522 | 14,611 | 13,596 | 14,000 |57527,064 
a | 

1 Only those counties and districts shown separately for which Bureau of Mines is at liberty to publish 

figures; other producing districts listed in footnote 6 and their output included with ‘“‘Other districts.”’ 

2 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 

roperty. . 
P 3 Source of silver: 10,939 ounces from lode mines and 2,657 ounces from placers. 

4 Greenback district is in-Jackson and Josephine Counties. 
. § Includes value of 2,000 pounds of copper from Waldo district, Josephine County. 

6 Includes Sparta and Sumpter districts in Baker County, Granite and Greenhorn districts in Grant 
County, and Spanish Gulch district in Wheeler County. 

7 Includes value of 2,000 pounds of copper from Granite district, Grant County. 

Upper Burnt River District.—Progress Mining Co. operated its 
dragline dredge sporadically during 6 months of 1948; a small quantity 

of gold and some silver were recovered from the gravel handled. 
L. M. McCullough and B. Cole hydraulicked the Theresa K and Patsy 

D claims from January 1 to May 10, and L. M. McCullough worked 
the same properties from May 15 to November 22, 1948. A total of 

500 cubic yards of material washed yielded 36 ounces of gold and 5 
ounces of silver. Vinson and Leonhardy amalgamated 665 tons of 

ore from the Showdown and Lucky Boy mines from May 20 to Sep- 
tember 30, 1948; 93 ounces of gold and 12 ounces of silver were 
recovered. 

GRANT COUNTY 

Granite District.—Porter & Co., second-largest producer of gold in 

Oregon in 1948, operated its Yuba-type electric bucket-line dredge 

with sixty 4%-cubic-foot buckets on Olive Creek during 9 months of 
the year. The Buffalo mine was operated throughout 1948 by R. G. 
Amidon under lease from Bruce Dennis. Gold ore was treated in a 

35-ton flotation mill, and concentrate containing gold, silver, and some 

copper and lead was shipped to a smelter. In addition, smaller quan- 
tities of gold ore were shipped to smelters for treatment.
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Greenhorn (North Fork) District.—Calhoun. & Howell operated its 
Bucyrus-Monighan Diesel dragline excavator with 3-cubic-yard bucket 
and a Bodinson floating washing plant on the North Fork of John 
Day River for 7 months in 1948; a substantial quantity of gold and 
some silver were recovered. 

JACKSON COUNTY 

Gold Hill District.—R. EH. McManus (Abbie mine), Homer Harrison 
(Black Channel mine), and R. E. Cook (Lance-Cook mine), hydrau- 
licked intermittently during 1948. Oregon Dredging operated on 
Pleasant Creek from January 1 through February 1948 and recovered 
a small quantity of gold and some silver. te 

Jacksonville District.—The C & D Mining Co. operated its dragline 
dredge from December 1947 to May 26, 1948; a small quantity of 
gold and some silver were recovered. | 

Upper Applegate District.—Paul Pearce hydraulicked the Sterling 
mine (formerly a drift mine) from April 1 to July 1, 1948; 5,000 cubic 
yards of material washed yielded 39 ounces of gold and 6 ounces of 
silver. 

. JOSEPHINE COUNTY 

Galice District.—C. W. Gray (Butte Creek mine), Cecil Conley 
(Conley mine) and Bert Pankey (Maloney mine) hydraulicked during 
January and February 1948. 

" Greenback District. —M. H. Davis hydraulicked the Blue Channel 
mine from January 1 to June 1, 1948, and recovered a small quantity 
of gold and some silver. 

Waldo District.—Takilma Dredging Co. operated a high-line exca- 
vator with 2-cubic-yard bucket and a portable Bodinson Diesel 
washing plant % mile north of Takilma intermittently during 1948; 
3,000 cubic yards of gravel treated yielded 25 ounces of gold and 2 
ounces of silver. 

MALHEUR COUNTY 

Mormon Basin.—G. M. Whitney operated a gasoline-powered shovel 
with a %-cubic-yard bucket and a dry-land washing plant at the Bos- 
well property on Basin Creek from March to May 1948; 218 ounces 
of gold and 39 ounces of silver were recovered from 10,000 cubic yards 
of material treated. Progress Mining Co. operated its dragline from 
May 9 to June 20, 1948. A small quantity of gold and some silver 
was recovered. 

WHEELER COUNTY 

Spanish Gulch District—R. T. New treated ore from the Rosa D 
mine by amalgamation and recovered a substantial quantity of gold 
and some silver. OS



. South Dakota | 

Gold, Silver, Copper, Lead, and Zinc 
(MINE REPORT) 

: By A. J. MARTIN 

GENERAL SUMMARY 

CTIVITY in gold mining—South Dakota’s chief mineral indus- 
A try—continued at a subnormal level throughout 1948. The 

State output of gold was 377,850 fine ounces compared with _ 
407,194 ounces in 1947 and the peak of 618,536 ounces (valued at 
$21,648,760) in 1939. Shortage of underground labor and the high 
cost of labor and materials compared with the price of gold continued | 
to be the principal factors in limiting output. The Homestake mine 
at Lead, Lawrence County, with current productive capacity for gold 
exceeding that of any other mine in the United States, operated at 
about two-thirds capacity. The Bald Mountain mine at Trojan, an 
important gold producer, also operated at less than capacity. 

Nearly all the State silver output was incidental to the production 
of gold. The output of lead and zinc was contained in lead and zinc 
concentrates carrying gold and silver produced during mill test runs 
on ore removed in development at the Belle Eldridge mine near 
Deadwood. No production of copper was reported in South Dakota 
in 1948 or 1947. 

All tonnage figures are short tons and “dry weight’; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 

Gold ! Silver 2 Copper 3 : 

Year (perfine | (perfine | (per, | “Sound) | pound) 

1044.22 eee eee] $85.00 | $90. 711-4 $0. 135 $0. 080 $0. 114 
1945_..-..--2 sss 2-ne2seee ee eee eee 35. 00 7+ 135 086 1115 
1946_....-...----s--ne2n-2eeeeenneen ene 35. 00 808 "162 109 122 
1947_..---..-------------------+------------ 35. 00 . 905 . 210 . 144 .121 
1948. .....-.---------- e+ +--+ += = 35. 00 . 905+ .217 .179 . 183 

1 Price under authority of Gold Reserve Act of Jan. 31. 1984. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 
1947: $0.905; 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price included 
bonus payments by Office of Metals Reserve for overquota production. 

1589
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The South Dakota output of gold, silver, copper, lead, and zine 
has come largely from Lawrence County, in the mountain group 
known as the Black Hills. The adjoining Custer and Pennington 
Counties generally produce some gold and silver; but Custer County 
had no output from 1942 through 1948, and Pennington County had 
only a small production from 1945 through 1948 and none in 1943 
and 1944. . 

Mine production of gold, silver, copper, lead, and zinc in South Dakota, 194448, 
| and total, 1876-1948, in terms of recovered metals ! 
i 

Mines producing Ore Gold (lode and placer) | Silver (ode and placer) 

Year —eeN_ inner (short Te na 

Lode Placer tons) Fineounces} Value {Fineounces} Value 

| 1944... 2 |-----.----| 2,889 11,621 | $406, 735 5, 445 $3, 872 
1945... 2-2 ee 3 |.....-..--] 312,612 55, 948 | 1, 958, 180 26, 564 18, 890 
1946......--..- 2. --- 5 |-----.-...| 872,242 312, 247 | 10, 928, 645 86, 901 70, 216 
1947.22 4 |_.........!| 939, 384 407,194 ; 14, 251, 790 111, 684 101, 074 
1948... le ~ 6 {--_--.--.-]1, 005, 339 377, 850 | 13, 224, 750 94, 693 85, 702 

1876-1948. _._.--....--..|----------]----------}  @) 21, 831,345 |545, 694, 284 | 9,894,386 | 7,086, 834 

Copper Lead Zine 
Total 

Year value 
Short tons | Value | Short tons} Value | Short tons} Value 

1944... 1] $270 34| $5,440 56 | $12,768] $429,085 
1945__.-..------ ee nne-|------- eee |---| eee] fee ee [eee | 1,977,070 
1946_.......--.---------]------------|----------|------------|----------|---.-.------]----------| 10, 998, 861 
1947... fee |e 8 2, 304 19 4,598 | 14,359, 766 
1948.__.____...---__----|_-----------|---------- 16 5, 728 29 7,714 | 13,323, 894 

1876-1948. ....---.-..--- 106 36, 466 479 66, 532 265 56, 406 | 552, 940, 522 
‘ $A 

SSS SS SSS sr 7S SSS is sss Sis SSCs PES 

1 For total production of gold and silver in South Dakota, by years, see Mineral Resources, 1913, pt. 1, 
B. 2 Mineral Resources, 1922, pt. 1, p. 194; and subsequent volumes of Mineral Resources and Minerals 

ear dook, . 
2 Figure not available. . . 

Mine production of gold, silver, lead, and zinc in South Dakota in 1948, by months, 
in terms of recovered metals 

eee 

Gold (fine | Silver (fine |Lead (short |Zine (short . 
Month ounces) ounces) tons) fons 

January...-......---------- eee 33, 821 9,701 |-.--.__-.._|-----__ 
February........-...----.------------------ eee ee 28, 318 8, 355 4 5 
March--__-....---.----------- 2-2 23, 650 8, 818 1 2 
April.....2222 22 - ee eee eee 33, 808 8, 136 4 7 
A 31, 235 7, 546 |.---------- |e 
June......- eee eee 29, 109 7, 269 4 8 
July.-....-... 1-22-22 eee eee eee 30,016 7, 397 2 4 
August_..-..----.---2----- eee eee 34, 781 8, 045 1 3 
September._._._....-..--..-----.-----2--------- +e 35, 832 8, 263 |__.---..----|---------- . 
October__._.__-....-----.---.-- 222 -eeeeeeeee 31, 221 7,661 |-...----- 2 }ee ee 
November. ........---.-------------------------- +e 28, 778 6,915 |_.----- tee 
December____.-..--.----- eee eee 27, 281 6, 587 |..-----_---_|_---- 

Total: 1948____._----_-_----------------.---------- 377, 850 94, 693 16 29 
1947___.....-------------------------------| 407, 194 111, 684 8 19 

eee
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FIGURE 1.—Total value of mine production of gold and silver in South Dakota, 1876-1948. 

MINE PRODUCTION BY COUNTIES 

Mine production of gold, silver, lead, and zinc in South Dakota in 1948, by counties, 
in terms of recovered metals 

Mines producing | Ore sold or| placer) | placer) 
Gomty | Maing | 

Lode | Placer tons) one Value one Value 

Lawrence....-------------- 4 |.......--.| 1,005,269 | 377,836 [$13,224,260 | 94,693 | $85, 702 
Pennington. ._.....---.---- 2 |_--------- 70 14 490 |...-._.--.].--------- ‘ 

Total: 1948.....------ 6 |..........] 1,005,339 | 377,850 | 13,224,750 | 94,693 | 85, 702 
1947_.._.--__-- 4|__...-.-.| 7939,384 | 407,194 | 14,251,790 | 111,684 | 101,074 

Lead ' Zine 
| Total 

County value 
Short tons | Value | Short tons} Value 

Lawrence 16 $5, 728 29 $7,714 | $13, 323, 404 
Pennington..........-----------------------|------------]----------]------------|---------- 490 

Total: 1948.......-------------ee------ 16| 5,728 29] 7,714| 13,323,894 
1947__..--.--2s2ssseesewe-- =e 8| 2304 19| 4,508 | 14, 359, 766 

ge eS cps SS eS Ss 

MINING AND METALLURGIC INDUSTRY 

Gold ore mined and treated in South Dakota in 1948 totaled 
1,003,859 tons, yielding, in recovered metals, 377,780 ounces of gold 
and 93,769 ounces of silver. A break-down by methods of treatment 
shows that 896,862 tons of ore, yielding 360,716 ounces of gold and 
72,100 ounces of silver, were treated by amalgamation followed by 
cyanidation of sands and slimes; 106,927 tons, yielding 17,050 ounces | 
of gold and 21,669 ounces of silver, were treated by cyanidation only; 
and 70 tons, yielding 14 ounces of gold, were treated by amaleamation 
only. The zinc-lead ore (1,480 tons) that resulted from development 
work was treated by selective flotation in mill tests during the year. 
The ore yielded, in recovered metals, 70 ounces of gold, 92 ounces of 
silver, 16 tons of lead, and 29 tons of zinc, all contained in concen- | 
trates shipped to smelters. | 

No recovery of gold or silver has been reported from placer opera- 
tions in the State since 1942.
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Gold and silver bullion produced at mills in South Dakota by amalgamation, 
. | 1944—48 | . 

Gold in Silver in Quicksilver Ore treated 
| Year (short tons) aa (pees) 

1944 eee eee eee | eee eee eee efor eee eee eee 
1945____..020- 1101s ee sseeoeseeeees eens eee 298, 830 35, 398 7, 254 1, 500 
1946_____ 11... 00-2. ne esos nesses eee eeo ene 793, 034 197, 45 35, 498 (1) 
1947... TTT 849, 193 262; 257 52, 057 (2) 
1948... 1107 TTTTITTITITT 896, 932 250, 782 72, 100 (i) 

1 Figure not available. - | 

Gold and silver bullion produced at mills in South Dakota by cyanidation, 1944-48 

Material treated (short tons) _ fo in Silver in So au m . 

Year | Crude | Sands and Pane | Paine” used 1 Tr 

| ore slimes Total ounces) ounces) | (Pounds) 

1944.00 fe fee eee ee pene fee eee eee feces 
1945...__._..-.--.---------.-----| 13, 782 | 287, 503 |" 251, 285 20, 550 19, 310 109, 900 
1946.....--...---.--.-.----.-.--.| 79,208 | 783,103 | 862,311 | 114) 992 51, 403 (2) 
1947...0 07 7TTTTTTTTTTTTTTTTT] 86} 511 | 848,875 | 935,386 | 144’ Sas 59, 092 (2) 
1948.21 2212777} 106,927 | 896, 567 | 1,003,494 | 126, 998 21,669 | (2) 

1 In terms of 96- to 98-percent strength. 
2 Figure not available. 

REVIEW BY COUNTIES : 

LAWRENCE COUNTY : 

Homestake Mine.—The Homestake mine and mills operated steadily 
throughout 1948. Ore treated averaged 2,450 tons daily, 7 days a 
week, compared with 2,326 tons in 1947 and 4,110 tons in 1941, the 
last year of full-scale operations before wartime restrictions on gold 
mining caused curtailment of production in 1942 and a complete . 
shut-down from June 8, 1943, to July 2, 1945. Since the end of the 
war enough men have not been available for underground work to 
operate the mine at normal capacity. The mine has three vertical 
shafts, the deepest being 4,245 feet, and an inside winze to the 5,000- 
foot level. Development in 1948 included 22,935 feet of drifts, 10,712 
feet of raises, and 27,592 feet of diamond drilling. The primary 
crushing plants are at the hoists. Other surface plants include the 
180-stamp South mill (the main secondary crushing, grinding, and 
amalgamating plant), two cyanide plants, and the refinery at Lead, 
and the slime plant at Deadwood. At the refinery silver is parted 
from the gold, and virtually pure metals are shipped to the Denver 
Mint. Regarding the gold-mining operations of the Homestake Min- 
ing Co., the annual report of the general manager for the year ended 
December 31, 1948, says— 

Ore mined in 1948 was 896,862 tons which compares with 849,023 tons in 1947. 
Bullion with value of $12,658,138.55 was produced, which is $1,138,581.70 less 
than in 1947. Average realization was $14.11 per ton and metallurgical recovery 
was 96.85 percent, which is the highest recovery ever achieved by the company.
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’ Output of ore was continuously limited by the number of men available for 
underground work. The average number of men employed in the mine depart- 

' ment during 1948 was only about one percent greater than in 1947. There was, 
however, a substantial increase in the number of mine department employees in 
the last two months of the year. On December 31, the total was 104 more than 
at the end of 1947. | a | 

Operating expense per ton, exclusive of taxes, was 3.52 percent higher than 
in 1947 because of the continued increase in wages and cost of supplies. Such 
expense was 56.58 percent higher than in 1941. 

The reserve of developed ore including 340,000 tons of broken ore in shrinkage 
stopes is 21,454,000 tons as compared to 21,524,000 tons at the end of 1947. 
The mine and plant are in excellent condition and there were no interruptions 

of operations during the year. | 
An employee housing program begun in 1947 was continued. Ten houses, 

which are being sold to employees on an easy payment plan, were completed. 
Six apartment units with a total of fifty-five apartments were started and the first 
unit is nearly ready for occupancy. These will be rented to employees. Itis | 
expected that they will help to attract new employees for the mine, 

. ~ Ore milled, receipts, and dividends, Homestake mine, 1944-48 ! 

ae Receipts for bullion : | 
: oO 

Year Chort tose) aa “ Dividends 

. Total Per ton 

1944___- 0 eee eee} $402, 591. 29 (2) weneenennnee 
1945______------ eee eee eee eee 298, 828 | 1, 873, 872. 64 $6.2707 |_....------- 
1946_______---------- eee eee eee 792, 994 |10, 458, 896. 22 13.1891 | $2,812, 992 
1947____-- eee eee 849, 023 |13, 796, 720. 25 16.2501 | 4,018, 560 
1948___._-- eee eee 896, 862 |12, 658, 138. 55 14.1138 | 4,018, 560 
ne Se See 

1 From 1876 to 1948, inclusive, this mine yielded bullion and concentrates that brought a net return of 
$478,429,992 and paid $160,655,914 in dividends. 

2'No ore milled; bullion product recovered in clean-up of launders, pipe lines, mill liners, and other ma- 
chinery during course of mill maintenance. 

Other Mines.—The Bald Mountain Mining Co. operated continu- 
, ously its group of mines and 370-ton mill at Trojan. Ore treated in 

1948 averaged 291 tons daily compared ‘with 237 tons in 1947 and 
370 tons in 1941, before operations were disrupted by war conditions. 

The producing claims in 1948, as in 1947 and 1946, were the Portland, 
| Dakota, and Clinton. Mine development in 1948 comprised 5,652 | 

feet of drifts and crosscuts and a 1,773-foot raise. The ore-treatment 
process includes crushing to %-inch size, ball milling in cyanide solu- 

tion, thickening and agitation, countercurrent washing in four stages, 

Merrill-Crowe zinc-dust precipitation, and reduction of precipitate 
in a gas-fired reverberatory-type tilting furnace. Sulfide ores, when 

available, are bypassed from the crushing circuit, dry rod-milled to 

10-mesh, roasted, and returned to ball mills. Gold recovered in 1948 

totaled 17,036 ounces and silver 21,636 ounces. ) 
Operations of the Belle Eldridge Gold Mines, Inc., on the Belle 

Eldridge group near Deadwood centered on development in 1948. 

With a crew of only seven men, the company drove 1,866 feet of drifts, 

did 2,410 feet of diamond drilling, made additions to mill equipment, 

and operated the mill occasionally on a test basis while the flow sheet 

was being corrected. The company reported that a large and very | 

consistent ore body was contacted by diamond core drilling at the 

883326—50——101
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250- to 285-foot level below present workings. The body contains 
zinc, gold, silver, and lead—zinc representing the greatest assay 
values to date. Drilling was being continued to estimate the extent 
of the ore body. Ore treated for test purposes in 1948 totaled 1,480 
tons, yielding 50 tons of lead concentrate assaying 1.29 ounces of gold 7 
and 15.4 ounces of silver to the ton, 31.4 percent lead, 5.7 percent zinc, 
and 22.1 percent iron; and 80 tons of zinc concentrate assaying 0.105 
ounce of gold and 1.55 ounces of silver to the ton, 1 percent lead, 
43.73 percent zinc, and 14.15 percent iron. 

The Frerichs Mining Co. developed its mine near Deadwood, 
remodeled its mill, and shipped a small quantity of gold-silver bullion 

, to the Denver Mint. 

| | PENNINGTON COUNTY 

The Golden Arrow Mines, Inc., shipped a little gold bullion and a 
ton of gold concentrates from the Golden Arrow mine. R. E. Nelson 
recovered a small quantity of gold bullion from his mine. Both 
properties are in the Hill City area.



a Texas 

~ Gold, Silver, Copper, Lead, and Zinc 
, (MINE REPORT) 

By A. J. MARTIN 

. GENERAL SUMMARY 

RES mined in Texas in 1948 yielded gold, silver, copper, and 
lead valued altogether at $75,611 compared with $50,478 

| (including zinc also) in 1947. Lead represented 80 percent of | 

the total value in 1948 and 45 percent in 1947. Five small-scale 
operations in Culberson, Hudspeth, and Presidio Counties contributed 
to the output of two or more of the metals in 1948; in 1947 there were 
eight operations, including one that produced zinc also. _ ) 

The new slag-fuming plant built by the American Smelting & 
Refining Co. at its El Paso Smelting Works began operating in August 
1948. The plant is expected to produce about 25,000 tons of zinc 
annually after the trial-run period is completed. In the mine-produc- 
tion statistics the metals (principally zinc) recovered from domestic 
current hot slag are credited to the various shipping mines on the 
basis of the assay content of the ore and are thus apportioned to the 
States from which they came. Specific data on the quantity of metals 
recovered in 1948 from old slag accumulated in earlier years are not 
available, and this output is not included in the mine-production 
statistics. | 

All tonnage figures are short tons and ‘‘dry weight”; that is, they | 
do not include moisture. : 

The value of the metal production herein reported has been cal- 
culated at the following prices: 

| Prices of gold, silver, copper, lead, and zinc, 1944-48 

ie 
| Gold! Silver ? Copper 3 Lead 3 Zinc § 

Year (per fine | (per fine (per (per (per 
ounce) ounce) pound) pound) pound) 

: = $35.00} $0. : $0. 135 $0. 080 $0. 114 
1945... ..-.-s-a22n2s-2seeenneeeeneeeee ee 35. 00 711+ 135 086 1115 
1946 __.--.---....-22--ae-2en-sneneenee ee 35. 00 808 "162 109 1192 
1947___.__....-...-------------------------- 35. 00 . 905 . 210 . 144 -121 

1949. __----. 22-22 2oss2eeeeneennnnee nena 35. 00 905+ 217 179 1133 
a 

1 Price under authority of Gold Reserve Act of Jan. 31, 1984. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1934, was $20.67-+- ($20.671835) per fine ounce. . 

? Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dec. 31, 

1947: $0.905; 1948: $0.9050505. 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price included 

bonus payments by Office of Metals Reserve for overquota production. 
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In total mine production from 1885 through 1948, silver was the 
principal metal produced in Texas, although the output has been 

| small since large-scale operation of the Presidio mine at Shafter ceased 
in 1942. The following table shows the annual output of ore and the _ 
quantity and value of the metals recovered from Texas mines from 
1944 to 1948, as well as the total metal production from 1885 to 1948. 

Mine production of gold, silver, copper, lead, and zinc in Texas, 1944-48, and 
total, 1885-1948, in terms of recovered metals 

ee 

Gold Silver 

Yeat | eae a 
- ounces Value ounces Value 

1944.. 22 4,160 |---| 5,355 | $3, 808 
1945._ 2 eee eee 2,693 |_.....-.---|------- ie 23, 265 16, 544 
1946... eee 6, 705 9 $315 42, 922 34, 681 
1947__-- eee 4, 552 45 1, 575° 20, 547 18, 595 
1948. _o 0 eee 1, 850 57 1, 995 3, 065 2, 774 

1885-1948... eee (1) 8, 392 227, 665 | 33,291,975 | 23, 436, 430 

Ceres 

Copper Lead Zine co 

. . : OTT an a Total Year ‘Ot 
Short Short _ Short | value 
tons Value tons Value tons Value 

1944. eee eee eee] 15 | $81,050 |---| | $34, 858 
1945___.- eee 55 | 14,850 |__-_-___|--_--2-__|___--___|--__ 31, 394 
1946... 2-----e eee 3 972 47 | $10, 246 441 $10,736! —-56, 950 
1947__ eee 6 2, 520 78 | 22, 464 22 5, 324 50, 478 
19482. ee 23 9, 982 170 | 60,860 |_----__.|---.-____- 75, 611 

1885-1948... 1,388 | 382, 545 5,083 | 583, 019 810 | 122, 551 |. 24, 752, 210 

1 Figure not available. . 
2 Does not include zinc and lead that were recovered by the new slag-fuming plant at the El Paso smelter 

from old accumulated slag resulting from operations in previous years. 

Mine production of gold, silver, copper, lead, and zinc in Texas in 1948, by 
counties, in terms of recovered metals 

eee 

Mines Ore Gold Silver Copper Lead Zine 
County produc- (short (fine (fine (short (short (short 

ing tons) ounces) | ounces) tons) tons) tons) 

Culberson_........---_---.---- 1 36 |___ Le 114 2. 1 ji vee elle 
Hudspeth.__._.-..----_-- 2. 2 921 |_-.-______ 66 20 |_---------|------- ee 
Presidio.......----------_---__- 2 893 57 2, 885 1 169 |_.--_-___- 

Total: 1948......__--___- 5 1, 850 57 3, 065 23 170 |_..---__-- 
1947... ee 8 4, 552 45 | 20,547 6 78 22 
iE
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Mine production of gold, silver, copper, and lead in Texas in 1948, by months, 
. | in terms of recovered metals. a | 

7 Gold Silver Copper Lead | Zine . 
Month (fine (fine (short (short (short 

- - ounces) . ounces) tons) - tons) _ tons) 

January .---------------------------------- 1 g0 |__---------- 6 ae 
February--.--.---------------------------- 5 94 }|________-- 4 |__-.t 2 _.. 
Mareh.........-----.---.--2---ss--s-----_ 9 310 |222222222 ai joa 
April. ...-.-..-2--222see2seessees ee ee-| 10 300 |_......-20.- oy ran 
May _..--------------=----------4-----+--- 5 269 |__.__.=.---- 14 j_-_o ee 

July_...--------------------------e nee] 5 998 |... 13 |_____-_____- 
August_.....-..---------------------------|------------|------------|----------+-|------------|------------ 
September--_-------------------------------|------------ . 93 4 1 |_----------- 
October-_.-------------------------------- 8 - 663 2 28 |.----------- 

. November__-.------------------+---------- 7 440 4] 25 |__---..----- 
December. ---.---------------------------- 3 318 13 20 |------------ 

Total: 1948......---.----------------| 57 3, 065 9) 170 |.---..-.---- 
2 qgg7 TTT 45 20, 547 6 78 22 

| ORE CLASSIFICATION | | 

| Details of ore classification are given in the Gold and Silver chapter 
: of this volume. 7 | 

Ore sold or treated in Texas in 1948, with content in terms of recovered metals. 

: a a | Mines | Ore | Gold | Silver | Copper} Lead | Zinc 
. Source pro- | (short | (fine | (fine | (Short | (short | (short 

_ ducing | tons) | ounces)|ounces)| tons) | tons) | tons) 

Copper 0F6 ano eeeeceeee cece 3 957 |__._-__- 180 22 1 ee 
Lead Ore... -...------------------------------ 2 893 57 | 2,885 1 169 |___.---- 

: — - Total: 1948_........-------------------- 5 | 1,850 57.| 3,065 23 170 |_---_--- 
| SO 947 = -- +--+ 8; 4,552 45 | 20, 547 6 18 22 

EL et 

a SMELTING AND REFINING PLANTS IN TEXAS - 

Smelters in Texas treat large tonnages of ore and concentrates from 
several Western States and foreign countries, as well as substantial. | 
tonnages of smelter residues and secondary material from plants in 
Texas and other States east of the Rocky Mountain region. 

The copper and lead smelters of the American Smelting & Refining 
Co. at El Paso had an annual capacity of 600,000 and 250,000 tons, 
respectively, of furnace charge in 1948. During the year an additional 
lead blast furnace was being constructed to raise the plant capacity to 
the level required for steady operation of the new slag-fuming plant 
put in operation in August. Ores and concentrates received in 1948 
came from mines in Arizona, Colorado, New Mexico, Texas, Central 
America, Mexico, the Netherlands, South-West Africa, Tasmania, and 
Argentina. Other material treated included zinc-smelter residues, 
matte, and clean-up material from plants in various States and 
foreign countries.
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| The Phelps Dodge Corp. Nichols electrolytic copper refinery at 
El Paso treats blister-copper anodes cast at corporation smelters in 
Arizona. The plant, which employs about 800 men, operated steadily 
throughout 1948. A copper sulfate (blue vitriol) section and a slime 
plant (for recovery of rare metals and gold, silver, and lead) are 
operated in connection with the electrolytic plant. - | 

The three zinc-reduction plants in the State operated throughout 
1948. The horizontal-retort smelter of the American Smelting & | 

, Refining Co. at Amarillo received concentrates from mines in Arizona, 
Colorado, New Mexico, and Utah and fume from the new slag- 
fuming plant at El Paso. The same company operates the electrolytic 
zinc plant at Corpus Christi (annual capacity, 30,000 tons of cathode 
zinc), which also treats both foreign and domestic concentrates. The 
horizontal-retort smelter of the American Zinc Co. of Illinois at Dumas 

| purchased concentrates from mine operators in Arizona, Colorado, 
New Mexico, Oklahoma, South Dakota, and foreign countries and 

aan zinc fume from a slag-fuming plant in Utah. 

| : REVIEW BY COUNTIES | 

Culberson County.—The Mary Ellen mine 25 miles north of Van 
Horn was worked on a small scale in 1948 by J. J. Trepanier, owner. 
Development totaled 40 feet of shaft and 160 feet of drifts. The output 
was a car of copper-lead-silver ore, shipped to the El Paso smelter. 

Hudspeth County.—The Black Shaft and Sancho Panza mines, 9 
and 7 miles, respectively, northeast of Allamoore, were operated dur- 
ing the last few months of 1948 by A. P. Williams. Several cars of 
copper-silver ore were shipped from each mine. 

Presidio County.—R. I. Carr continued to ship lead ore from the 
Sullivan deposits, 7 miles west of Shafter, to the El Paso. smelter. 
The ore is mined from shallow pits and contains, besides lead, some 
silver and gold and a little copper. The Marfa Mining Co. shipped 
a car of lead-silver ore from the Jones claims (Silver Dome group) 25 
miles northwest of Presidio. | 

The Montezuma zinc-lead deposit in the Shafter district was 
investigated by the Bureau of Mines; the work included diamond 
drilling and exploratory development.



Utah 

Gold, Silver, Copper, Lead, and Zinc 
(MINE REPORT) : | 

| By C. E. NEEDHAM anp PAUL LUFF © | 

| GENERAL SUMMARY | . 

EAD held the spotlight in Utah metal mining in 1948 with a 
gain of 11 percent over 1947 output. Silver production rose 
3 percent, but copper output declined 15 percent, gold 13, and 

zinc 5. Lead increased 40 percent in value, zinc 4, and silver 3, but | 

the value of gold dropped 13 percent and that of copper 12. The 
1948 total value of $149,763,677 was nearly 6 percent less than that 
of $158,624,849 in 1947. Of the total value in 1948, copper con- 
tributed 66 percent, lead 13, gold nearly 9, zinc 7, and silver almost 
5 percent. Compared with 1947, the value of the five metals pro- 
duced in the West Mountain (Bingham) district slumped 8 percent, 
but it rose 24 percent in the Park City region and 6 in the Tintic 
istrict. 
All tonnage figures are short tons and “dry weight,” that is, they 

do not include moisture. 
The value of metal production herein reported has been calculated 

at the following prices. 

Prices of gold, silver, copper, lead, and zinc, 1944-48 

ee 
Gold ! Silver 2 Copper Lead ? Zinc 3 

Year (per fine (per fine (per (per (per 

| ounce) ounce) pound) pound) pound) . 

1) $35 | $0.7114+| $0. 135 $0. 080 $0. 114 
1945__.--.--.-22-. 2s ssseeeeesneeeeeneeeene 35 T+ 1135 "086 1115 
1946. ...-.--..-2..20.-se2seeneesnoeneenee- 35 808 "162 "109 1122 
1947__.-.-..-2.-2s-2e22e--neeneeneeneeeee ee 35 905 210 1144 1121 
1948. .---.--...--2--222ne2nn-eneeneeeeene ee 35 905-+ 217 "179 133 
a 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 

Jan. 18, 1837, to Jan. 31, 1984, was $20.67-+-($20.671835) per fine ounce. 
2 Treasury buying price for newly mined silver. 1944 to June 30, 1946; $0.71111111; July 1, 1946, to Dec. 

31, 1947; $0.905; 1948. $0,9050505. 
3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47; price includes . 

bonus payments by Office of Metals Reserve for overquota production. 
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Mine production of gold, silver, copper, lead, and zinc in Utah, 1944-48, and total, 
1864-1948, in terms of recovered metals 

eee 
Mines producing Gold (lode and placer) Silver (ode and placer) Ye Ore (short —_——. 

ar nn nn tons) ns as 

Lode Placer Fine ounces Value Fine ounces Value 

1944-2. 97 |_.....----} 30, 940, 205 344, 223 | $12,047,805 | 7,593,075 | $5,399, 520 1945. 89 |....----.-| 24,723,184 | 279,979 | 9,799,265 | 6,106,545 | 4, 349" 439 1946.- 1 88 1| 13,245, 691 178, 533 | 6,248,655 | 4,118,453 | 3,397, 710 1947-0 118 2| 30, 383, 114 421,662 | 14,758,170 | 7,780,032 | 7, 040, 929 1948.22} 18 2 | 25,741,911 |. 368,422 | 12, 894,770 | 8,045,329 | 7, 281,499 
1864-1948. ______)____-__-_|----------]1 625, 727, 713 | 11, 433, 062 | 300, 382, 210 734, 997, 880 | 538, 408, 120 
eee eee 

Copper Lead Zine 
Year [-——_ __|_-_H\_ 7 <| Total value 

Pounds Value Pounds Value Pounds Value 

1944__...-| 565, 150,000 | $76, 295, 250 | 105,038,000 | $8, 403,040 | 77,988,000 | $8, 890, 632 | $111, 036, 247 1945_.....| 452, 752,000 | 61, 121, 520 | 81, 634,000 | 7, 020, 524 | 67,260,000 | 7,734,900 | 907 018° 641 1946_.... | 228, 568,000 | 37,028,016 | 61,422,000 | _ 6, 694,998 | 56, 584,000 | 6,903,248 | 60, 202° 627 1947_...._| 533, 066,000 | 111, 943, 860 | 99, 396,000 | 14, 313,024 | 87,346,000 | 10,568,866 | 158, 624’ 849 1948......| 454,014,000 | 98, 521, 038 | 111, 900,000 | 20,030,100 | 82; 980,000 | 11;036/340 | 1497 763° 677 
1864-1948_| 2 5, 393, 981 |1, 582, 855, 387 | 2 4, 524, 688 | 523, 600,698 | ? 1,068,174 | 159, 577, 147 |3, 104, 823, 562 

1 Figures estimated for certain years before 1901. . | . Short tons. | . | 

Mine production of gold, silver, copper, lead, and zinc in Utah in 1948, by months, 
in terms of recovered metals _ | 

Month Gold (fine | Silver (fine Copper | Lead (short | Zinc (short 
ounces) ounces) | (short tons) tons) tons) 

January...-.-.....-....--..----------| "36, 240 730, 540 22,388 | «4, 182 3, 241 February.....-__----.--.-.----.._... 35, 822 765, 320 22, 023 4,321 3, 113 Mareh.-_._--.._.__.___-_------ 35, 652 793, 500 23, 105 4, 666 3, 522 April. = 22222 36, 751 745, 300 23, 430 4, 820 3, 743 May.....-_._..__..-.-.-----------_. 37, 613 745, 810 24, 150 4,617 3, 396 June-.--- 38, 169 749, 890 23, 435 5114] —- 3, 697 July. 22222 38, 050 690, 740 22, 837 4,401} - 2,924 August. ._----222- 22222 tt s-----| 33,590 682, 815 24, 006 4, 830 3, 470 September__....___.____._..--._..-.. 37, 346 656, 172 22, 931 4, 585 3, 535 October_..-----2-2-- 1 30, 395 647, 330 18, 231 4, 630 3, 276 November...-._.._--_-.___.___.__..._- 4,801 437, 202 312 4, 890 3, 705 December__..-__._.-____..__..___.___ 3, 993 ~ 400, 710 159 4, 944 3, 868 

Total: 1948...--.2----2.-..---] 368, 422 | 8, 045, 329 227, 007 55, 950 “41, 490 194722222 le] 421662 | ~—-7, 780, 032 266, 533 49, 698 43, 673 
EC A 

pe pees 

Gold.—The decline of over 53,000 ounces of gold in State output in 
1948 resulted almost entirely from a work stoppage at the Utah 
Copper mine at Bingham. Copper ore remained the principal source 
of gold, contributing 85 percent of the State gold; zinc-lead supplied 
10 percent and other base-metal ores about 1 percent; and gold and 
silver ores, 4 percent. Two placer operators reported production in 
1948. 

. 
Of the State gold in 1948, 90 percent came from the West Mountain 

(Bingham) district, where gold output was 13 percent less than in 
1947; the Park City region, second in position, gained 12 percent; 
and the Tintic district, in third place, dropped 28 percent.
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The leading gold producers in Utah in 1948, each with an output of 
more than 1,000 ounces of recoverable metal, were as follows: Utah 
Copper mine and the United States & Lark group, both in the West 
Mountain (Bingham) district; New Park Mining Co. property in the 
Park City region; Tintic Bullion mine, Chief Consolidated Mining 
Co. property, and the Eureka Lilly mine, all three in the Tintic dis- 
trict; Calumet mine in the Rush Valley district; Oro Del Rey mine in 
the Willow Springs district; old pyritic tailings of the Combined 
Metals Reduction Co. at Bauer; Butterfield property in the West 

- Mountain (Bingham) district; and the Park Utah Consolidated 
Mines Co. property in the Park City region. These 11 properties 
furnished over 98 percent of the State gold in 1948. | 
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FIGURE 1.—Value of mine production of gold, silver, copper, lead, and zinc, and total value in Utah, 

1870-1948
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Silver.—With the exception of the Utah Copper mine and the old 
tailings operation of the Pacific Bridge Co. at Park City, all the larger 
producers of silver in Utah reported gains in 1948. Because of the 
work stoppage at the Utah Copper mine, output of silver in the West 
Mountain (Bingham) district in 1948 was 3 percent below that in 
au ; Increases were made in the Park City region and in the Tintic 
istrict. 
Utah properties that produced more than 100,000 ounces of recov- 

erable silver each in 1948 were as follows: Utah Copper mine, United 
States & Lark group, properties of the Chief Consolidated Mining Co., 
Silver King Coalition Mines Co., Park Utah Consolidated Mines Co., 

_ and New Park Mining Co., Calumet mine, Butterfield group, Pacific 
Bridge Co. property, Daly No. 1 dump, and Eureka Lilly mine. 
These 11 producers supplied 94 percent of the State’s total silver in 
1948. 

| Zinc-lead ore, zinc ore, lead ore, and zinc-lead-copper ore together 
furnished 57 percent of the State silver in 1948; copper ore 33 percent, 
and gold and silver ores nearly 10 percent; the remainder came 
principally from zinc slag fumed. 

Copper.—The work stoppage at the Utah Copper mine was the 
sole factor in bringing about the 15-percent decline in State output 
of copper in 1948. Based on average production rates of copper at 
the mine until the strike began October 24, the loss in yield of the 
metal during that part of the strike in 1948 is estimated at 100,000,000 
pounds. The United States & Lark group increased its copper output 
10 percent and was the only other Utah property to produce more 
than a million pounds of recoverable copper in 1948. These two 
producers contributed 99 percent of the State copper. 

2 30 Vw 

© 20 Wer \ | 

1942 1943 1944 1945 1946 1947 1948 

FIGURE 2.—Mine production of copper in Utah, by months, 1942-48, in terms of recovered metal
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Lead.—Yield of lead in Utah in 1948 rose to the highest figure 

since 1943. Output of the metal from the Butterfield property at | 

Lark was nearly double that in 1947, and gains of a third were made | 

at the Calumet mine and the property of the Silver King Coalition 

Mines Co. Among the larger producers, only the Hidden Treasure 

mine and the New Park Mining Co. property reported declines in 

production of recoverable metal, and these were small. 

The leading State lead producers in 1948, each with an output of 

more than a million pounds of recoverable metal, were the United - 

States & Lark group, properties of Chief Consolidated Mining Co., 

Silver King Coalition Mines Co., and Park Utah Consolidated Mines 

Co., Calumet mine, New Park Mining Co. property, Butterfield group, 

Pacific Bridge Co. property, and Hidden Treasure mine. These nine 

producers supplied 93 percent of the State lead in 1948. : 

Of the total lead in 1948, 88 percent was recovered from zinc-lead 

ore, and most of the remainder from lead ore, gold and silver ores, 

and zinc slag. 
Zine.—Of the 10 leading zinc producers in Utah in 1948 only four | 

| succeeded in increasing their outputs of recoverable zinc beyond 1947 

figures. Output at the Butterfield property doubled, and increases 

were made at the United States & Lark group and at the properties | 

: of the New Park Mining Co. and the Park Utah Consolidated 

Mines Co. 
Leading producers of the metal in 1948 in order were the United 

States & Lark group, the properties of the New Park Mining Co., 

Chief Consolidated Mining Co., Park Utah Consolidated Mines Co., 

and Pacific Bridge Co., old slag pile at Tooele, Calumet mine, Silver 

| King Coalition Mines Co. property, Butterfield property, and Hidden 

Treasure mine. The 10 producers, each with an output of more than 

a million pounds, supplied 96 percent of the total zinc. 

7inc-lead ore was the source of 94 percent of the total zinc in 1948; 

old zinc slag furnished most of the remainder. |
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Mine production of gold, silver, copper, lead, and zinc in Utah in 1948, by counties, 
in terms of recovered metals a 

Mines produc: Gold . Silver - ing County Ore Ghort . _ 

Lode | Placer Fine ounces| Value  |Fine ounces Value 

Beaver_..............____ 13 |... 9,771 318 | $11, 130 28, 816 $26, 080 Box Elder... 3 (00077 622 3 105 843 ” 763 Grand_..____....... 1 1 11 1 35 31 28 Tron... 1 j__ ee ee 1 1 35 10 9 Juab____........ 7 16 |---| 143,841 3,341] 116,935 | 911, 580 825, 026 Millard.._.......7 27077 2 i 81 | B 455 "94 ar: Piute.__.__....... 4 | 495 81 2, 835. 7,277 6, 586 Salt Lake... 13 |........] 24, 802, 514 | 382, 652 | 11, 642,820 | 4,719/614 | 4, 271° 489 San Juan__.___-_____._ | — BIL jie eee fete el) 105}. s«OO@S*'S’ Summit.............. 7\_---.-.-| 488, 774 2,964} 103, 740 | 1,339,480] 1, 212, 297 Tooele. ..----------------} 87 J----_-} 151,328 | 5,217 | 182,505 |” 499870 |.” 380/054 Utah_...._._..... 777 14 |, 35,013 | 7,698 | 269,430 | -230, 902 208; 978 Wasatch................ 3 |... 72, 897 16,123 | 564,305 | 364,384} 399° 786 Washington___-___.______ 2 jo-- Lee 1, 247 10 350 12,323 | . . 11,153 Wayne._____.--__-- 1 Ji ee 5 |--.---------|------2 |e 

Total: 1948..._| 118 | 2 | 25,741,911 | 368, 422 | 12, 804,770 | 8,045,399 | 7, 281, 429 1947...--| 148 2 | 30,383,114 | ~ 421, 662 | 14758170 | 7,780,032 | 7.040" 929 

. Copper Lead Zine . Total 
se otal © County 

value Pounds Value Pounds Value Pounds Value . . 

| Beaver........__. 59,000 | $12,803 | 700,400 | $125,372 | 435,300 | $57,895 | $233, 280 Box Elder.....--| 897 700 19, 465 42, 500 7,607 |.---.--2-- |---| 277940 Grand........... 200 43 100 18 |___----.----|_..-. | 04 -  Trom_.- 22 ee} fee. ~-----------}-- ee} 44 Juab.__-.--.--.-.|_ 207,600 45,049'| 10, 994,000 | “1, 967, 926 | 7, 163,400 | 952,732] 3, 907, 668 Millard.______... 100 22 13, 400 2398 | ” 700 93 8) 053 Piute____....... 4, 800 1, 042 33, 500 5, 997 200 27 16, 487 Salt Lake. ...___|450, 523, 400 | 97, 763, 578 | 62, 198, 900 | 11, 183, 603 | 44,731,400 | 5,949, 276 | 130, 760, 766 San Juan______._- 88, 200 19, 189 |___._-_-_-_ |e feet 19, 234 Summit..________ 610, 400 132, 457 | 18, 871, 400 3, 377, 981 | 12, 723, 200 1, 692, 186 6, 518, 661 Tooele. ......---.| 981,800 | 213, 051 | 10, 866, 000 | 1, 945,014 | 8, 893, 800 | 17182875 | 3’ 919° 580 Utab.-.-........-| 802,100 | 174,056 | 1, 422,600 |” 254,645 | 1,115,500 | "148362 | 1/055, 471 Wasatch__....-_-| 582, 900 126, 489 | 6, 468,000 | 1,157,772 | 7,916,500 | 1,052/894 | 3° 931’ 246 Washington._.__- 63, 500 13,779 | 289; 200 51, 767 |...-----..-|_- 77, 049 Wayne_.________. 300 65 |------------}------ ee |ee- ete 65 
Total: 1948___ 454, 014, 000 98, 521, 038 |111, 900, 000 | 20, 030, 100 | 82, 980, 000 11, 036, 340 149, 763, 677 1947... 533, 066, 000 |111, 943, 860 | 99, 396, 000 | 14, 313, 024 | 87,346, 000 | 10, 568, 866 | 158° 624° 849 

re 

The 15-percent decline in ore production in Utah in 1948, with 
accompanying heavy losses in outputs of copper and gold, was directly 
traceable to a work stoppage at the open-pit mine of the Kennecott 
Copper Corp. in Bingham Canyon. All work at the mine and mills 
was halted on October 24 by 311 locomotive operators inside the pit 
over the wage differential between them and the operators of the 
larger engines on the main ore-haulage line to the Arthur and Magna 
mills; settlement was not reached until February 1949. Most of the 
remaining large State producers reported increased tonnages for the 
year. 

In spite of higher prices for base metals, active lode mines in the 
State in 1948 remained at 118, the same as in 1947.
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? , ORE CLASSIFICATION | —_ 

~ Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | | 

~ Ore sold or treated in Utah in 1948, with content in terms of recovered metals _ 

Mines! Ore | Gold | Silver ; . Copper Lead Zine 

Souree ducing Sn) ounces ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold ore-. 8) 4,949} 5,686] 12, 362 53, 783 27, 785|..-.-------- 
Dry and siliceous gold- 

silver ore._....-----.----- 23} 125,084| 7,573| 327, 249 827, 760| 2, 544, 665 5, 756 
Dry and siliceous silver 

Ofe...-----------------..-| - 32]  85,679| 1,964] 482,575, 227,599] 2,678, 312|._._____-. 
: a 63! 215,712) 15,223] 772,186| ‘1, 109,142] 5, 250, 762| 5, 756 
Copper.....---------------- 13/24, 458, 362) 312, 536) 2, 649, 771) ! 449, 117, 454 ' 94, 372 840 
Lead......-...------------ 62| 27,416]  3,003| 273, 487 132 529| 6, 562,950) 198, 452 
Lead-copper-_....----------- 1 3|...---.-- 4 413 385]..-..------- 

. Zine._..___.-..-~----------.- 4) 246, 136 144 23, 921 199, 089 920,827) 4,324, 414 
Zine-lead......---------... 45| 992,717| 37, 482| 4,302,847| 3,338, 971| 98, 602 941| 78, 106, 542 

| Zinc-lead-copper----------- 1) 1,565 20| ” 23,113 116, 402|  ' 467,763| | 343, 996 
Total lode mines... 3 118/25, 741, 911} 368, 408) 8, 045, 329) ! 454, 014, 000} 111, 900, 000) 82, 980, 000 

| Placers.-_...---------------- 2|---------- 14|__-_---_----|-------------|------------]------------ 

, Total: 1948.......----| 12025, 741,911) 368, 422| 8, 045, 329| 1 454, 014, 000| 111,900, 000] 82, 980, 000 
1947_..2.-.-.-. 120/30, 383, 114) 421, 662} 7, 780, 032| 4 533, 066,000) 99, 396, 000) 87, 346, 000 

1 Includes 15,658,743 pounds recovered from mine-water precipitates. 
2 Includes 34,818 tons of zine slag. 
3 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
4 Includes 21,149,066 pounds recovered from mine-water precipitates. . 

| | METALLURGIC INDUSTRY 

The 25,741,911 tons of ore produced in Utah in 1948 were treated as | 
| follows: 25,517,522 tons (over 99 percent) at mills (30,145,074 tons in 

| 1947); 189,571 tons (0.74 percent) shipped crude to smelters (171,618 
: tons in 1947); and 34,818 tons (0.14 percent) of old slag fumed (66,422 
| tons in 1947). 7 

The 11 mills active in Utah in 1948 treated Utah ore and tailings as 
| follows: Three plants (Arthur, Magna, and Prosper), 24,454,125 tons 

of copper ore; six mills (Bauer, Midvale, Pacific Bridge, Silver King, 
Tooele, and Horn Silver), 989,492 tons of zinc-lead ore and old tailings, 
and lead ore; one plant (Bauer), 62,500 tons of old pyritic gold-silver 
tailings; one flotation mill in Summit County, 11,000 tons of current 
zinc tailings; one gravity mill in Utah County, 200 tons of lead ore; 
and one mill (Midvale), 205 tons of gold-silver ore. 

The Midvale 1,700-ton concentrator of the United States Smelting, 
Refining & Mining Co. operated all year and continued to treatlargely 
zinc-lead ore, most of which came from company-owned properties in 
the West Mountain (Bingham) district and from the property of the 
New Park Mining Co. in the Park City region. The 1,500-ton concen- 
trator of the International Smelting & Refining Co. at Tooele operated 

| mainly on zinc-lead ore supplied by the Chief Consolidated Mining 
Co. in the Tintic district and the Park Utah Consolidated Mines Co. 
in the Park City region; the copper unit at the concentrator remained
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| idle. The 700-ton concentrator of the Combined Metals Reduction 
Co. at Bauer operated continuously largely on zinc-lead ore from 
company-owned or -operated mines in Utahand Idaho. The 800-ton 

| - concentrator of the Silver King Coalition Mines Co. at Park City was 
| active throughout the year and treated only zinc-lead-silver ore from 

| _ the company mine. The tailing plant of the Pacific Bridge Co. at 
Park City operated all year, but at a considerably lower rate than 
in 1947. 

The Garfield copper smelter of the American Smelting & Refining 
Co. curtailed operations on October 24, when the work stoppage be- 
came effective at the Utah Copper mine, then closed on November 
19; operations were not resumed until February 1949. The Murray 

, lead smelter of the American Smelting & Refining Co. operated all 
, year and treated lead concentrates, crude lead ores, and gold and 

_ silver ores chiefly from Utah and Idaho. The Midvale lead smelter 
of the United States Smelting, Refining & Mining Co. treated similar 
materials mainly from company properties in Utah. The Tooele lead 
plant of the International Smelting & Refining Co. operated in con- 
junction with the company zinc slag-fuming plant and treated zinc- 
lead ores and old slag, lead ores and concentrates, and zinc ores from 
both company and custom sources. The slag-fuming plant treated 
a total of 127,550 tons of current hot slag, old cold slag, and crude ore 
in 1948, compared with 160,482 tons in 1947; output was 19,560 tons 

: of zinc fume, averaging 74.71 percent zinc, and 2,842 tons of lead fume, 
| averaging 48.19 percent lead. The company copper smelter at Tooele 

remained idle throughout the year. 
Grading was begun at Garfield late in the year for the construction 

of the $16,000,000 copper refinery of the Kennecott Copper Corp.; 
the first structural steel was erected early in 1949, and completion of 
the plant is expected in 1950. | 

Mine production of metals in Utah in 1948, by methods of recovery, in terms of 
recovered metals | 

Materia Gold | Silver 
Method’ of reeovery ‘Ghore pime, | (ne. | pounds) | (wounds) | (pounds) 

Concentrates smelted_............| 929,030 | 351,029 | 6, 953, 487 |435, 809, 613 | 98, 128, 283 | 77, 392, 987 
Ore smelted !____._...--_---.-..-| 224,389} 17,379 | 1,091,835 | 2, 545,644 | 13,771,717 | 5, 587,013 
Mine-water precipitates smelted 2_ 9,651 |.-.----_-- 7 | 15, 658, 743 |__.-__...._- w2--2-----+- 

Total lode__.....-..--..-..-|......-...] 368,408 | 8, 045, 329 |454, 014, 000 |111, 900,000 | 82, 980, 000 
Placer. ____----------------------.|---------- 14 |-..---.-----]----------- 2} ee | ----eeeeee 

Total: 1948 368, 422 | 8,045,329 {454,014,000 {111,900,000 | 82, 980, 000 
1947__ 1222 22LTLITIII}LZLLTIITZ] 421} 662 | 7; 780, 032 |533, 066, 000 | 99,396,000 | 87; 346, 000 

! Includes 34,818 tons of old slag. 
? All from Salt Lake County.
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Gross metal content of Utah ore treated at mills in 1948, by classes of ore ! 

Ore Gross metal content of mill feed 

Class of ore (short | Gold (fine | Silver (fine| Copper | _ Lead Zine 
ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold-silver 
OT@_...-..-.--.-------------- 62, 705 2, 053 80, 791 3,148 | 1, 454, 820 5, 688 

Copper...--------------------| 24, 454, 125 442, 768 | 3,034,281 |474, 975, 480 |..----------|-------.--.- 
Lead_.......------------------ 437 21 2, 368 791 48, 397 3, 429 

Zinc_..----------------------- 11, 000 10 7, 000 4,000 165, 000 275, 000 
Zinc-lead_....---.------------ 989, 255 49,152 | 5,370,509 | 5, 222,954 |114, 836, 531 108, 421, 661 

Total: 1948..........---| 25, 517, 522 494,004 | 8, 494,949 |480, 206, 373 |116, 504, 748 | 108, 705, 778 

1947_.....-.-----| 30, 145, 074 544,840 | 8, 504, 779 |564, 902, 829 |107, 106, 969 | 113, 782, 951 

1 Exclusive of copper ore treated by leaching. 

Gross metal content of concentrates produced from ores mined in Utah in 1948, 

by classes of concentrates smelted 
nr amet 

Coneen- Gross metal content 
rates . | 

Class of concentrates (short | Gold (fine — Copper Lead zine 
tons) | ounces) ounces) (pounds) | (pounds) | (pounds) 

Silver_.........--------------- 5 |_-.--------- 12 |_-...------- 745 |.----...--- 

Copper. ..-------------------- 670, 087 312,197 | 2,622,273 |441, 342, 241 |_..-...-.---|------------ 

Lead_......-.----------------- 87, 642 17,335 | 3,372,582 | 2,359, 884 | 89, 887, 932 9, 551, 874 

Zine. -...--.------------------- 73, 147 7, 461 543,149 | 1,156,325 | 6,713,509 | 77,520, 623 

; Zinc-lead......--------------- 921 25 8, 131 3, 238 290, 932 222, 790 

Iron (from gold-silver, zinc, 
and zine-lead ore) .---------- 97, 228 14, 045 426, 139 594,617 | 5,658, 160 4, 708, 210 

Total: 1948.......--.--- 929, 030 351,063 | 6,972, 286 |445, 456, 305 |102, 551,278 | 92, 003, 497 

1947......-.-----| 1,019, 624 399,079 | 6,669,841 |520, 429, 805 | 89,918,139 | 90,770, 421 

ec nS SE 

Mine production of metals from mills! in Utah in 1948, in terms of recovered 
metals 

er a SS 

. | Concentrates smelted and recovered metal 

: , Concen- . Ore milled . 

(short tons) produced oer ao Copper Lead zine 

| (short | ounces) | ounces) (pounds) | (pounds) | (pounds) 
° tons) , 

ne 

BY COUNTIES 
ne 

Beaver.....--.-------- 5, 893 1, 413 63 13, 363 20, 287 409, 569 398, 500 

Juab._..-.--------.--- 84, 023 18, 313 913 508, 822 57,927 | 6,341,504 | 7,079,675 

Millard_.....--.--.--- 6 3 |_-.------ 6 7 805 700 

Piute....--.---------- 5 2 |--.------ 9 41 535 200 

Salt Lake......--.--..| 24, 839, 865 815, 680 | 328, 416 | 4,516,115 | 434, 542, 448 57, 892, 053 | 44, 032, 841 

Summit_....--..------ 399, 003 31, 688 2, 242 | 1,161, 730 525,981 | 17, 762,754 | 12, 722,398 

Tooele......---------- 108, 511 40, 449 3, 027 332, 405 60, 702 | 8, 261,669 | 4, 143, 008 

Utah._.-..---.-------- 7, 385 2, 459 247 56, 899 22, 220 991,446 | 1,099, 165 

Wasatch.....---.----- 72, 831 19,023 | 16,121 364, 138 580, 000 6, 467,948 | 7,916, 500 

Total: 1948......| 25, 517, 522 929, 030 | 351,029 | 6, 953, 487 | 435, 809, 613 | 98, 128, 283 | 77, 392, 987 

1947....-_| 30, 145,074 | 1,019, 624 | 399,045 | 6, 649,816 | 509, 378, 535 | 85, 305, 449 | 76, 287, 881 
ne 

BY CLASSES OF CONCENTRATES SMELTED 

Silver........--.--.---------------- § |-..------ 12 |_-_..-------- 447 |_..-.------ 

Copper....---.--------------------| 670, 087 312, 197 | 2,622,273 | 432, 515,056 |----..------|----------- 

Lead........-.-.---------.--------- 87, 642 | 17,335 | 3,372, 582 1, 750, 945 | 86, 779, 253 1, 635, 536 

Zine. ..--.--.-.-------------------- 73, 147 7, 427 524, 350 1,091,319 | 6, 286,368 | 75, 296, 480 

Zinc-lead......-.------------------ 921 25 8, 131 2, 444 258, 199 189, 082 

Iron (from gold-silver, zinc, and 
zinc-lead ore) .....---.----------- 907,228 | 14,045 426, 139 449,849 | 4,804,016 271, 889 

Total 1948. ....-------------- 929, 030 | 351,029 | 6, 953, 487 | 435, 809, 613 98, 128, 283 | 77, 392, 987 

err 

41 No bullion produced in 1948.
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Gross metal content of Utah crude ore shipped to smelters in 1948, by. classes of ore 

. : 7 pe _ Gross metal content 

. Class of ore | Ore (Short | y . . {Gold (fine Silver (fine| Copper Lead Zine 
ounces) ounces) (pounds) (pounds) | (pounds) 

Dry and siliceous gold____.____- 4, 949 5, 686 12, 362 55, 000 46,308 |_.--.-.____. 
Dry and siliceous gold-silver _-__- 62, 379 6, 130 277, 826 842,619 | 3, 585, 747 2, 722 Dry and siliceous silver____.__-. 85,679 |. 1, 964 432, 575 232,756 | 4, 458, 251 155 Copper. _.._---___-__-______ LL 4, 237 | — 339 |- 27,491 | 965, 662 157, 086 4,196 
Lead... 2 e- 26,979 | ~ 2,994 271, 574 - 174,637 | 6,771, 954 481, 903 
Lead-copper....--..------.-----] | 3 |----------] - 4 590 401 |.----22 
Zine!_.__.. ee 35, 136 157 24, 663 266, 230 960, 561 5, 811, 398 
Zine-lead._ 2. 3, 462 | - 104 | ~ -28, 726 | 56, 175 - 932, 703 1, 099, 222 
Zinc-lead-copper_.....-...._-_-- 1, 565 20 23,113 | 136,943 |. 475,853 | > 475, 133 

. Total: 1948__....-..____-- 224, 389 17,394 | 1,098,334 | 2, 730, 612 | 17, 388, 864 7, 874, 729 
Lo 1947... 22-22 ___- 238,040 | 22,605 | 1,130, 215 |. 2,775, 822 | 17, 122, 111- 15, 357, 180 

1 Includes 34,818 tons of old slag. ~ a ae 

Mine production of metals from Utah crude ore shipped to smelters in 1948, 
, in terms of recovered metals 

Ore (short |Gold (fine} Silver (fine| Copper Lead Zine 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 

. BY COUNTIES . | oe 

Beaver ....._-.---.i---2--- 2. 3, 878 | 255° 15, 453 | ° 38, 713 290, 831 .36, 800 
Box Elder_..._---..22------_-_-| 622 ~ 3 843 89,700 |- . 42,500 |-----. ee 
Grand -.-_...---.--2--- 22 ee V1 fe... 31 200 100 |----.2-- 2 
Tron: - 22 2ce ee eee cones 1 | 1: 7 vs 10 “ee eee eee ee fee eee ee ee Juab.....------ 22 ee 59, 818 2, 428 402, 758 149,673 | 4, 652, 496 83, 725 Millard.___.-2.....--2-.2--____- 75 |[----2---_ |. 88 |: ss 98 12, 595. |... --e 
Piute._....--222- 22 ee 490° | 81] 7, 268 | 4, 759 32,965 |_.----- 2. 
Salt Lake__...-.._-_.22 2 2--e- 52, 649 4, 236 203, 492 322,209 | 4, 306, 847 698, 559 
San Juan_.----.------- eee} |. BIL |e] 105 |. 88,200 |_----.- ee} 
Summit_...-..-- 22-2 i 34, 771 722 . 177, 750 84,419 | 1, 108, 646 802 Tooele___.-.-------------.-.---.}. . 42,817.]. . 2,190 97, 465 |. 921,098 | 2,604, 331 4, 750, 792 Utah. __ 22 - eee ------| ——-27, 628 7, 451 174, 003 779, 880 431, 154 16, 335 Wasatch_._._-.--2- 66 |. 2 246 2, 900 62 |_----- ee Washington. ..._.._-----_2_____ 1, 247 . 10 12, 323 63, 500 289, 200 |____----.-_- 
Wayne.......-...-----_-__-____- 5 |----------]------------ 300 |_---.-----22]----- ee 

Total: 1948._....__...-___- 224, 389 17,379 | 1,091,835 | 2, 545,644 | 13, 771, 717 5, 587, 013 
1947__.-..-..-_..--| 288,040 | 22, 605] “1, 130, 208 2, 538, 399 | 14,090, 551 | 11, 058, 119 

BY CLASSES OF ORE ao | oo 

Dry and siliceous gold._._.____. 4, 949 5, 686 12, 362 __ 538, 783 27,785 |... ee Dry and siliceous gold-silver ____ 62, 379 6, 130 277, 826 825,652 | 2,151,888 | ~~ 1,311 Dry and siliceous silver..______- 85, 679 1, 964 432, 575 227,599 | 2, 678,312 |__._________ 
Copper. ..-..--1 22-8 | 4, 237 339 27, 491 943, 655 94, 372 840 
Lead...... 2222-2 26, 979 2, 994 271, 574 - 132,100 | 6, 522, 136 197, 042 
Lead-copper-.-.___-..._-_.--_---- 3 |----.----- 4 413 385 |__--- 
Zine_.--..-----------------.-..-| 185,186] ——-*142 _ 23,164 | 198,331; 912, 160 4, 248, 007 Zine-lead__..---.-_-_-- eee 3, 462 104 23, 726 47, 709 916,916 | . 795,817 
Zince-lead-copper-_._..-..---.---- 1, 565 20; = 23, 1138 | ~— 116, 402, 467, 763 348, 996 

Tota] 1948___......._- ___- 224, 389 | 17,379 | 1,091,835 | 2, 545, 644 | 13, 771, 717 5, 587, 013 

1 Includes 34,818 tons of old slag. _
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REVIEW BY COUNTIES AND DISTRICTS : | 

- an | BEAVER COUNTY 

Beaver Lake District—A. M. Bealer operated the O. K. mine from 
June to December and produced about 165 tons of copper ore con- 
taining 7 ounces of gold, 192 ounces of silver, and 15,721 pounds of 
copper. | 

Granite District.—R. A. Glenny, lessee, operated the Beaver View 
group throughout the year and shipped to smelters 199 tons of zinc- 
lead ore containing 31 ounces of gold, 526 ounces of silver, 992 pounds 

| of copper, 41,178 pounds of lead, and 50,870 pounds of zinc; and 52 
tons of lead ore containing 9 ounces of gold, 190 ounces of silver, 382 
pounds of copper, and 14,094 pounds of lead. _ 

_ San Francisco District.—Lessees worked the Horn Silver mine and 
produced 5,016 tons of zinc-lead ore, 197 tons of lead ore, 78 tons of 
dump silver ore, and 27 tons of dump gold-silver ore. ‘The 5,016 tons 
of zinc-lead ore, which was mined by Metal Producers, Inc., con- 
tained 65. ounces of gold, 13,659 ounces of silver, 11,881 pounds of 
copper, 477,907 pounds of lead, and 492,787 pounds of zinc. The 

) bulk of this ore was treated in the company new 500-ton flotation 
| mill. Remaining district output was 147 tons of copper smelting ore 

from the Cactus mine and 85 tons of zinc-lead milling ore and 40 tons 
| of gold-silver smelting ore from the Frisco Lead-Silver mine. = 

Star and North Star District—The Harrington-Hickory mine was 
Operated throughout 1948 by James D. Williams, lessee. Production 

—— was 2,036 tons of silver smelting ore containing 29 ounces of gold, 
| 8,704 ounces of silver, 8,286 pounds of copper, and 123,527 pounds of 
: lead; 579 tons of gold smelting ore containing 151 ounces of gold, | 
| 1,465 ounces of silver, 1,424 pounds of copper, and 16,961 pounds 
/ of lead; 117 tons of gold-silver smelting ore containing 5 ounces of 

| gold, 430 ounces of silver, 561 pounds of copper, and 9,404 pounds of | 
lead; 640 tons of zinc-lead milling ore containing 6 ounces of gold, 
1,804 ounces of silver, 15,707 pounds of lead, and 22,028 pounds of 
zinc; and 29 tons of lead smelting ore containing 273 ounces of silver, 
249 pounds of copper, and 6,024 pounds of lead. Lead ore consti- 

| tuted the bulk of remaining district production—199 tons came from 
the Wild Bill mine, 27 tons from the St. Mary group, and 17 tons 
from the Florence claim; in addition, 45 tons of silver ore and 27 tons 
of lead ore were produced from the Rebel claim, and 12 tons of copper 
ore from the Gold Bar claim. a 

a BOX ELDER COUNTY 

Lucin District.—Principal production in 1948 was from the Copper 
Mountain (Salt Lake Copper) group which yielded 515 tons of copper 
smelting ore containing 1 ounce of gold, 130 ounces of silver, 90,596 
pounds of copper, and 2,944 pounds of zinc; and 46 tons of lead smelt- 
ing ore containing 1 ounce of gold, 685 ounces of silver, 695 pounds of 
copper, 14,703 pounds of lead, and 2,532 pounds of zinc. Lessees 
worked the United Metal Mine and shipped 52 tons of lead smelting 
ore containing 18 ounces of silver, 29,724 pounds of lead, and 7,571 
pounds of zinc. | 

883326—50——102 | .



Mine production of gold, silver, copper, lead, and zinc in Utah in 1948, by counties and districts, in terms of recovered metals SS 

Mines producing Ore sold or 
sated . Gold (fine Silver (fine Copper Lead Zine . County and district -_OoO Sr” treated - ounces) ounces) (pounds) (pounds) (pounds) Total value 

Lode Placer (short tons) 

Beaver County: 
. Beaver Lake........---.---------------e------ eee 1 |.------_-- 165 5 148 13, 700 |..------------|-------------- $3, 282 

Bradshaw.....---------------------- eee nee nen eee | 10 1 95 |-------------- 6, 200 |-.--..-------- 1, 231 
Granite. .--.-.-----.--------------- eee eee 1 j_.-.-.---- 251 40 716 1, 100 54, 000 36, 800 16, 847 | San Francisco.-_-----.....-------------------------- 3 j----------| 5, 590 73 14, 271 31, 300 481, 500 377, 800 | 158, 699 
Star and North Star__---------.--.-----..2--.------ 6 |.-------- 3, 728 199 13, 396 12, 600 156, 400 15, 900 51, 933 
Washington....-...-.----------------------- eee | 27 |..-.---------- 190 300 2, 300 4, 800 1, 288 2 

Box Elder County: , i Crater Island_... ---.---..------------------------- 1 |---------- 9 1 10 300 |--------------]-----.-------- 109 
Lucin__.-.-----2--------enn ene 2 |-..------- 613 2 833 89, 400 42, 500 |_------------- 27,831 fy Grand County: bg Miners Basin...--------.--.----..------------------|.--------- J] |--.---------_- 1 |-----.----.---|----- +--+ |e eee] ee 35 > 
Salt Valley......--.-------------------- eee eee ee 1 J--..--.--- 11 |__------..-.-- 31 200 100 |-.------------] | 89 A Iron County: Stateline_..--...--.-.-.-----2-2-2 eee | 1 1 10 |-------- oe |---| ee 44 7 

Juab County: ; 
Fish Springs. .--.....-------.-------------------- eee 3 |__-------- 41 1 2,107 |....---------- 16,000 |...-....------ 4,806 
Tintic !___.-2 22 12 |_.-.--...- 143, 773 3, 340 909, 441 207, 600 10, 965, 400 7, 163, 400 3,900,578 & West Tintic_.....--.------------------- nono ene e ee 1 |_--------- i le 32 |_.------ 2 12,600 |..---.-.------ 2,284 > Millard County: u Cricket Mountain...._.....-.-2-2-.-2-2---- 22-2 ee 1 Jie eee 19 jie 10 j---------.--.- 2,300 |---.----.----- 421 Oo Gordon (Dog Valley) -...------.----.--------.------- 1 Jee lille 62 j---.---.---.-- 84 100 11, 100 700 2,177 oS 
House Mountain_.-----------------.----------------|..-------- 1 |..-.---------- . 13 jo-.----2-- eee |e fee 455 bs Piute County: J Mount Baldy-.-.------.----------.2.-----2 eee | ee 378 57 6, 582 4, 300 22,100 |.....--------. 12, 841 
0) 6) (0 3 |...-----.- 117 24 695 500 11, 400 200 3,646 = Salt Lake County: © Big Cottonwood.__-------------.------------------- 3 |---------- 1, 706 17 12, 733 22, 300 525, 300 416, 700 166,408 > Little Cottonwood.-.....-.--.---..--.-------.------- 2 783 16 8, 025 44, 300 221, 400 65, 400 65,764 © 
Smelter...-.-.-.------------- eee (3) wenn eee ee 891 31 4,182 6, 000 108, 300 96, 000 38, 326 
West Mountain (Bingham) -_.-......-........-...... 6 j..-------- 24, 889, 134 332, 588 4,694,674 | 450, 450, 800 61, 343, 900 44, 153, 300 130, 490, 268 San Juan County: La Sal_....--.....------------------- 1 Ji. ----2-ee 5) 8 i 105 88, 200 |-.------------]--..------.--- 19, 234 

Summit County: Uintah__--.--..----.-22--222 ie 7 |.--..----- 433, 774 2, 964 1, 339, 480 610, 400 18, 871, 400 12, 723, 200 6, 518, 661 
Tooele County: oe fo 

Blue Bell___----.------------------- ee eeeee 2 j-------..- 200 3 1, 622 200 63, 600 |...-...-----.. 13, 001 
Camp Floyd_...----.-----.-.-------------- eee 2 |.----.---- 782 282 210 400 3, 600. 1, 500 | 10, 990 
Clifton..-.---.-.----.----- eee ee ee 310; 10 674 - §00 72, 300 5, 000 14, 741 
Dugway...--.----------- ene e ee ee eee eee i 680 | 10 1, 864 2, 200 207, 000 62, 900 47, 933 
Erickson...-.-----------------------2-eee eee 3 |-.-------- 1, 123 3 769 1, 800 173, 600 142, 500 51, 218 
Free Coinage......---------------.----2----- eee | ee 15 |..22.--2 28 21 |..-.---------- 1, 800 1, 400 527 
Lakeside_.....-.-.-.-----.------------------- eee ee- 1 jewel. 164 |..----2 22-8 106 200 27, 300 2, 400 5, 345 Ophir. ....--_--.----------- 22-2 9 |.-------.- 7, 702 113 71, 838 | - 234, 200 1, 582, 300 1, 572, 600 612, 182 Rush Valley 3__-__......-------.------- eee eee 7 |--.----- ee 139, 284 3, 264 348, 027 740, 200 8,369,800 | 7, 103, 600 3, 082, 819 Third Term__.-..-------------------------eene eee > 294 9 389 600 29, 000 1, 700 6, 214 
Willow Springs. -.......--..--.---.--2---2------- eee ) 2 844 1, 523 4, 350 1, 200 335, 700 - 200 117, 619



Utah County: 
American Fork ._..---.----------------------------- 8 |----------| 2, 849 31 16, 852 6, 900 437, 600 918, 700 218, 351 

North Tintic..-.-----.-..--------------------------- 1 |-...------ $7 |.------------- 21 |_------------- 10, 800 |..------------ 1, 952 

Tintic 1__...------.-------------------------- + - Q |...------- 32, 124 7, 667 214, 019 795, 200 974,000 | 196, 800 835, 123 

Utah Lake........-.--.---------------+------------- 1 |-----.---- 3 |.------------- 10 |----.-.------- 200 |-------------- 45 

Wasatch County: . 

Blue Ledge. ..-------------~------------------------- 2 |----------| 72, 839 16, 121 364, 341 580, 000 6, 468, 000 7, 916, 500 3, 230, 508 cq : 

Snake Creek __....-----.--------------------------+- 1 |----------] 58 2 48 2,900 |-....---------]-------------- 738 gy 

Washington County: Tutsagubet...-..----------------- 2 |.--------- 1, 247 10 12, 323 63, 500 289,200 | ------------| 77, 049 

Wayne County: Miners Mountain. ---..---------------- 1 {---------- § |-..-----------|-------------- 800 |.---.-.-------|-------------- 65 ei 

Total Utah... .----.-.----------------------------- 118 2 25, 741, 911 368, 422 8, 045,329 | 454,014,000 | 111, 900, 000 82, 980, 000 149, 763, 677 | 

1 Tintic district is in both Juab and Utah Counties. 3 Includes production from Smelter district; Bureau of Mines not at liberty to publish o 

2 Properties not counted as mines; material credited to district came from slag dump, separate figures. yy 

clean-ups, and railroad yards. , ~ 
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JUAB COUNTY 

Fish Springs District—Principal production in 1948 was from the 
Utah Mine group—26 tons of lead ore containing 1 ounce of gold, 
1,754 ounces of silver, and 12,250 pounds of lead; and 3 tons of silver 
ore containing 16 ounces of silver, and 317 pounds of lead. © 

Tintic District.—The Tintic district, lying in both Juab and Utah 
Counties, is reviewed here. The following table gives metal produc- 
tion in each section of the district in 1948, a comparison with the total 
in 1947, and the grand total from 1869 to 1948. | 

Mine production of gold, silver, copper, lead, and zinc in Tintic district, Juab and 
Utah Counties, Utah, 1947-48, and total, 1869-1948, in terms of recovered 
metals | 
ee 

Mines | Ore Gold Silver . 

are, | Ghost | | (ime. | ine | cpounds) | (pounds) | (pounds)| vate 

1948 
Juab County_.._-.- 12} 143,773]  3,340| 909, 441/207, 600| 10, 965, 400] 7, 163, 400] $3, 900, 578 Utah County_..___- 9] 32,1241 7,667, 214,019] 795, 200 974,000/ ’196,800| 835, 123 

Total: 1948... 21} 175,897] 11,007] 1,123, 460| 1,002,800} 11, 939, 400] 7,360,200! 4, 735, 701 : 1947. _- 27| 167,384] 15,385] 1,076, 726| 1,099, 600/12, 331,000] 7, 938, 400| 4’ 480, 038 
Total 1869-1948.....|........| @) _ |2, 614, 765) 262, 015, 915/244, 847, 964/1, 888, 130, 479|84, 293, 1381402, 742, 651 

1 Figure not available. 

| The Chief Consolidated Mining Co. operated its Chief No. 1, 
Gemini, and Eureka Hill mines throughout the year and exceeded . 

| its 1947 tonnage by 26 percent. Output from the mines comprised 
83,740 tons of zinc-lead milling ore containing 1,574 ounces of gold, 
615,420 ounces of silver, 80,535 pounds of copper, 7,399,410 pounds 
of lead, and 9,613,455 pounds of zinc; 24,814 tons of silver smelting 
ore containing 626 ounces of gold, 162,532 ounces of silver, 47,253 
pounds of copper, and 1,950,443 pounds of lead; and 9,529 tons of 
lead smelting ore containing 201 ounces of gold, 119,574 ounces of 
silver, 11,645 pounds of copper, 2,210,971 pounds of lead, and 115,642 
pounds of zine. 

At the Tintic Standard mine, most of the year was spent in moving 
surface equipment to the No. 1 shaft. During the period of its opera- 
tion, the mine produced 1,549 tons of zinc-lead milling ore, 187 tons 
of gold-silver smelting ore, and 168 tons of silver smelting ore. The 
zinc-lead ore contained 51 ounces of gold, 15,870 ounces of silver, 
5,247 pounds of copper, 304,910 pounds of lead, and 45,109 pounds 
of zinc. The company Iron Blossom mine produced 1,024 tons of 
gold-silver smelting ore, 1,451 tons of silver smelting ore, and 95 
tons of lead milling ore. 

The Eureka Lilly mine was operated until November 11; shipments 
totaled 14,023 tons of gold-silver smelting ore containing 1,674 ounces 
of gold, 112,283 ounces of silver, and 613,443 pounds of copper. From 
the Colorado mine of the Colorado Consolidated Mines Co. 802 tons 
of gold-silver ore, 39 tons of silver ore, 287 tons of lead ore, and 194 
tons of zinc-lead ore were shipped to smelters.
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- Other operations in the district that produced more than 1,000 
tons of ore each were the Yankee mine (gold-silver and zinc-lead ores), 
Tintic Bullion and Coyote group (gold, gold-silver, and zinc-lead 
ores), North Lily group (zinc-lead ore), Mountain View group (gold- 
silver, zinc-lead, and lead ores), Eureka Bullion mine (copper ore), 
Godiva mine and dump (gold-silver ore), Eagle and Blue Bell mine 
(gold-silver and lead ores), and Centennial-Beck-Victoria mine (gold, 
gold-silver, silver, and lead ores). | Oo 

7 SALT LAKE COUNTY | 

Big Cottonwood District—The Cardiff mine was the principal 
producer, shipping 1,144 tons of zinc-lead ore containing 13 ounces of 
gold, 8,519 ounces of silver, 16,989 pounds of copper, 386,788 pounds 
of lead, and 436,542 pounds of zinc; 368 tons of lead ore containing 
4 ounces of gold, 4,081 ounces of silver, 11,147 pounds of copper, 
148,323 pounds of lead, and 50,000 pounds of zinc; and 179 tons of 
zine ore containing 34 ounces of silver, 179 pounds of copper, 2,572 
pounds of lead, and 130,854 pounds of zine. 2 —™ a 

: Little Cottonwood District—The Columbus-Rexall group led the 
district in ore production in 1948 with 208 tons of zinc-lead ore and : 

. 204 tons of lead ore. Lessees worked the properties of the Wasatch | 
a Mines Co. and shipped to smelters 199 tons of copper ore, 92 tons of : 
| lead ore, and 18 tons of silver ore. a - re 

Smelter District.—Output credited to the Smelter district comprised 
lead-plant dump slag and yard cleanings. : 

West Mountain (Bingham) District—In 1948 the West Mountain 
(Bingham) district produced 90 percent of the State gold, 58 percent 
of the silver, 99 percent of the copper, 55 percent of the lead, and 53 

| percent of the zinc; total value of the five metals represented 87 per- : 
: cent of the State total value. a | ee 

Output of copper at the Utah Copper mine of the Kennecott Copper 
: Corp. was 14 percent less in 1948 than in 1947, owing to the previously 
| mentioned work stoppage. In spite of this, the mine remained the 
| largest copper mine in the United States and contributed about 27 
| percent of the Nation’s mine production of copper in 1948. . The 

Arthur and Magna mills operated 296 days and treated ore in 1948 
; at an average daily rate of 82,615 tons, compared with 81,775 tons in 
: 1947. In addition, large quantities of copper were leached from 

: waste dumps and precipitated in the company plant at the mouth of 
! Bingham Canyon. 

: Mine production of gold, silver, copper, lead, and zinc in West Mountain (Bing- 
: ham) district, Salt Lake County, Utah, 1947-48, and total, 1865-1948, in terms 

| of recovered metals 

Mines Ore Gold Silver : 
Year are (short 5 (fine | 6 (ine popeasy (poends) (pounds) Total value 

1947... 5/29, 306, 718| 384, 414| 4, 816, 611528, 630, 200| 52, 325, 500/40, 892, 800| $141, 308, 766 
1948..__--------- 6/24) 889, 134] 332, 588| 4, 694, 674|450, 450, 800| 61, 343, 900|44, 153, 300] 130, 490, 268 
Total 1865-1948.|........| () | 6, 561, 031/152, 635, 808| 2 5, 159, 861| 2 1, 618, 864/ 2 522, 220/2, 074, 225, 899 

1 Figure not available. | | 
2 Short tons.
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Lead production increased 14 percent at the United States & Lark 
property of the United States Smelting, Refining & Mining Co., silver 
and copper each 10, zinc 7, and gold 3 percent, compared with 1947 
figures. About 88 percent of the ore produced in 1948 was zine-lead 
ore, nearly all of which was treated at the company Midvale con- 
centrator; the remaining 12 percent was gold-silver, silver, and lead 

| ores shipped direct to smelters. | 
Combined Metals Reduction Co. and lessees operated the Butter- 

field group throughout the year and increased the ore output nearly 
76 percent above the 1947 level. Production comprised 31,117 tons 
of zinc-lead milling ore containing 1,926 ounces of gold, 277,866 ounces 

| of silver, 111,500 pounds of copper, 6,575,260 pounds of lead, and 
2,442,960 pounds of zinc; and 32 tons of gold-silver ore containing 1 - 
ounce of gold, 88 ounces of silver, 1,248 pounds of lead, and 1,811 
pounds of zinc.. : | 

Remaining district output was principally 1,287 tons of zinc-lead 
ore and 174 tons of lead ore produced by lessees from the Apex- 
Delaware group and 205 tons of gold-silver ore produced from explora- 
tion and development by the Ohio Copper Co. at its Columbia group. 

oS SAN JUAN COUNTY a 

| Output credited to San Juan County in 1948 consisted of mill 
cleanings from the Big Indian property operated by the Ohio Copper 
Co. until November 1947.. _ | 7 

: SUMMIT AND WASATCH COUNTIES - 

: | PARK CITY REGION ts 

| The Park City region includes the Uintah district in Summit County 
and the Blue Ledge and Snake Creek districts in Wasatch County. | 
The following table shows the production and total value of the five 
metals in 1948 compared with 1947 and the total from 1870 to 1948. 

Mine production of gold, silver, copper, lead, and zinc in Park City region, 
Summit and Wasatch Counties, Utah, 1947-48, and total, 1870-1948, in terms 
of recovered metals 

Mines | Ore Gold Silver i 

Fear | aRte | Gest | Cle) gd) | potmds)| pounds) | (pounds) | valu 

1948....--.----2-2--- 10) 506, 671; 19,087] 1, 703, 864) 1, 193,300} 25, 339, 400) 20, 639, 700 9, 749, 907 

Total 1870-1948_|........| (1) | 597, 945]237, 831, 312/70, 970, 513]2, 455, 756, 8341728, 363, 211/384, 810, 227 
ee a ee INS SSIS OUNCES OO 

1 Figure not available. 

Silver King Coalition Mines Co. produced 52,012 tons of ore in 
1948, compared with 42,102 tons in 1947. The company 800-ton 
flotation mill treated 50,892 tons of zinc-lead ore containing 911 
ounces of gold, 574,062 ounces of silver, 366,400 pounds of copper, 
9,781,440 pounds of lead, and 4,091,720 pounds of zinc. The remain- 
ing ore, shipped to smelters, comprised 881 tons of lead ore and 239 
tons of silver ore.
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| _ Park Utah Consolidated Mines Co. operated its property through- - 
out the year and shipped 44,753 tons of zinc-lead ore, compared with 
41,460 tons in 1947. The ore in 1948 contained 1,527 ounces of gold, 
502,880 ounces of silver, 168,368 pounds of copper, 7,625,586 pounds 
of lead, and 7,055,731 pounds of zinc. , 

Pacific Bridge Co. operated its 1,000-ton flotation mill and treated 
292,358 tons of old zinc-lead tailings from the Graselli dump, compared _ 
with 459,944 tons in 1947. Concentrates comprised 5,635 tons of 
lead concentrate containing 224 ounces of gold, 98,546 ounces of silver, | 
76,264 pounds of copper, 1,816,229 pounds of lead, and 569,849 | 
pounds of zinc; and 4,611 tons of zinc concentrate containing 121 
ounces of gold, 69,404 ounces of silver, 41,345 pounds of copper, 
402,768 pounds of lead, and 4,818,599 pounds of zine. 

New Park Mining Co. produced 72,831 tons of ore in 1948—a new 
high—compared with 68,256 tons in 1947. Of the ore output in 
1948, 62,951 tons came from the Mayflower fissure and 9,880 tons 
from the Pearl fissure. All was zinc-lead milling ore and contained 
19,272 ounces of gold, 417,064 ounces of silver, 866,196 pounds of 
copper, 7,255,644 pounds of lead, and 10,084,961 pounds of zinc. 

The Silver King Western mine came into production in September 
| and shipped 342 tons of lead ore to smelters. McFarland & Hullinger, 

lessees, operated the Daly No. 1 waste dump until August and shipped 
32,745 tons of siliceous silver ore to a smelter. Reuben Garbet pro- 
duced zinc middling in a small flotation mill by re-treating current | 
tailings from the Silver King Coalition mill. Remaining district 

| production was principally 564 tons of dump silver ore from the 
| Crescent property and 58 tons of copper ore from the West Park mine. 

: TOOELE COUNTY 

Blue Bell District—Output in 1948 was all lead ore—133 tons from 
the Blackhawk claim and 67 tons from the International group. | 

. Camp Floyd District—The New Mercur mine produced 748 tons of 
gold ore and the Rover group 34 tons of zinc-lead ore. 

! Clifton District.—Principal production was made by lessees working 
| the Rube Lead group. Output was 289 tons of lead smelting ore 
7 containing 8 ounces of gold, 422 ounces of silver, 809 pounds of copper, 
: 70,684 pounds of lead, and 6,115 pounds of zine. | 
| Dugway District—The bulk of production was 234 tons of lead ore 

| and 59 tons of zinc-lead ore from the Dugway claim, 90 tons of zinc- 
: lead ore and 82 tons of lead ore from the Four Metals group, and 173 

| tons of zinc-lead ore from the Cannon property. 
Erickson District.—Principal output came from the Esther group— 

984 tons of zinc-lead milling ore. 
Ophir District—Lessees at the Hidden Treasure mine produced 

| 3,926 tons of zinc-lead ore, 1,565 tons of zinc-lead-copper ore, 414 
tons of lead ore, and 42 tons of zinc ore. The Ophir Development 
Co. worked its Ophir Hill mine all year and shipped 203 tons of zinc- 
lead ore containing 2 ounces of gold, 1,173 ounces of silver, 2,926 

| pounds of copper, 29,732 pounds of lead, and 26,906 pounds of zinc. 
Lessees operated the Shoo Fly group of the Treasure Hill Mines Co. 
and shipped 423 tons of silver ore and 58 tons of zinc-lead ore. From
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| the Ophir unit of the United States Smelting, Refining & Mining Co., 
lessees shipped 575 tons of zinc-lead milling ore. | 

Rush Valley District.—Ore production at the West Calumet (Calu- 
met) mine of the Combined Metals Reduction Co. rose from 31,294 
tons in 1947 to 38,396 tons in 1948. Of the ore produced in 1948, 
38,342 tons were zinc-lead milling ore containing 2,716 ounces of gold, 
308,186 ounces of silver, 7,890,711 pounds of lead, and 3,838,606 
pounds of zinc; 54 tons of lead ore went direct to a smelter. From the 
company Honorine-Galena King group, 1,423 tons of zinc-lead ore 

| and 333 tons of lead ore were produced. The company flotation mill 
at; Bauer treated about 62,500 tons of pyritic gold-silver tailings, 
which yielded 20,886 tons of iron concentrate valuable chiefly for its 
gold and silver. Other district output was 708 tons of zinc-lead ore 
from the Silver Eagle group and 70 tons of lead ore from the Circle - 
Amended claim. : | 

Smelter District—Output credited to producers in the Smelter 
district comprises the metals recovered from 1,036 tons of old copper 

_ slag shipped to a copper smelter by the International Smelting & Re- 
fining Co. at Tooele and 34,818 tons of old zinc slag treated at the | 
company slag-fuming plant. — | oe | : 
Willow Springs District.—Lessees operated the Oro Del Rey group 

and shipped to smelters 781 tons of lead ore containing 1,346 ounces 
of gold, 4,157 ounces of silver, 1,282 pounds of copper, 345,765 pounds 
of lead, and 253 pounds of zinc, and 63 tons of gold ore containing 
177 ounces of gold, 193 ounces of silver, 109 pounds of copper, and 
5,181 pounds of lead. | 

| UTAH COUNTY | 

American Fork District—Dutchman Mine Leasers operated the 
Dutchman group throughout 1948 and shipped 2,559 tons of zinc-lead 
milling ore contaiming 37 ounces of gold, 18,449 ounces of silver, 9,671 
pounds of copper, 463,259 pounds of lead, and 1,147,095 pounds of 
zinc. Remaining district production was 200 tons of lead ore from 
the Blue Rock mine and 90 tons of zinc-lead ore from the Live Yankee 
claim. 7 

_ Tintic District—Mines in the Utah County section of the Tintic 
district are reviewed under Juab County. 

WASHINGTON COUNTY 

Tutsagubet District.—E. L. Cox worked the Dixie (Apex) mine and 
shipped to smelters 959 tons of lead ore containing 7 ounces of gold, 
12,061 ounces of silver, 8,167 pounds of copper, and 269,995 pounds 
of lead; and 175 tons of copper ore containing 1 ounce of gold, 61 
ounces of silver, and 57,599 pounds of copper. Wayne Snow shipped 
113 tons of lead ore from the Black Warrior claim. —
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Gold, Silver, Copper, Lead, and Zinc 
(MINE REPORT) | 

By C. E. NEEDHAM anp PAUL LUFF 

GENERAL SUMMARY | so 

OPPER, with an output 153 percent greater than in 1947, far 
surpassed the gains made by gold, silver, and lead in Washington 
in 1948. Gold yield rose 100 percent, lead 338, and silver 28; 

zinc reversed the trend and dropped 8 percent. Higher average prices 
for copper, lead, and zinc, coupled with increased yields of gold, 
silver, copper, and lead, pushed the value of the five metals in 1948 to 

: an all-time high of $11,171,715, or nearly 53 percent greater than the 
value in 1947, and 37 percent greater than the previous high of 

: $8,172,609 established in 1942. Of the total value in 1948, zinc 
contributed 30 percent, lead 23, copper 22, gold 22, and silver 3 
percent. 

Chelan County returned to first place among Washington counties 
in 1948 in both tonnage of ore treated and value of metals produced, 
owing to a full year of normal production at the Holden mine of the 
Howe Sound Co. 

: All tonnage figures are short tons and “dry weight’’; that is, they 
do not include moisture. | 

| The value of metal production herein reported has been calculated 
| at the following prices. | | 

| Prices of gold, silver, copper, lead, and zinc, 1944-48 | 

vest Gold oe aver oe| Coppers, [Zend (gr | Zino (pr 
| 1944. cece eee — 98,00] $0.74] $0,135 $0.080 $0. 114 

1945__.-.-..--2.-2--2-s--n-sne seen eee 35. 00 711+ 1135 1086 L115 
1946._.-..-.-...----2--s ene sneennen- sen = 35. 00 ‘808 162 109 122 
1947. -.-..--.--.-2s--22s-ee-eenseen een 35. 00 905 210 1144 1121 
1948. .-_-..-..--.-----1---s--senenee enn -=-- 35. 00 905-4 217 1179 , 133 

1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
Jan. 18, 1837, to Jan. 31, 1934, was $20.67-++ ($20.671835) per fine ounce. 

2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 31, 
1947: $0.905: 1948: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers; 1944-47: price includes 
bonus payments by Office of Metals Reserve for overquota production. 

| | 1617
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Mine production of gold, silver, copper, lead, and zine in Washington, 1944-48, 
and total, 1860-1948, in terms of recovered metals 

SSS Tees sees sh she sv svpVUNSNAS 

Mines producing Gold (lode and placer) | Silver (ode and placer) 
Year —$— Ore short $$$ 

ons 

Lode Placer Fine ounces} Value |Fine ounces} Value 

1944.0 25 3} 1,180,662|  -47,277 | $1,654,695 | 321,608} $228, 699 1945... 21 3] "968, 246 57,860 | 2,025,100 | 281, 444 200, 138 1946-2 16 5{ 858,023 51,168 | 1,790,880 | 264,453 | 213,678 1947.22 TTT 25 6| 676,176 34,965 | 1,223,775 | 293,736 265, 831 1948_ 2 30 1 974, 257 70,075 | 2, 452, 625 375, 831 340, 146 

| 1860-1948... | | (1) 2, 283, 710 | 58, 685,173 | 13, 499,440 | 9, 715, 490 
a 

Copper Lead Zine 

Year —_—_-jp Io ————————-_ | HY Total value 

Pounds Value Pounds Value Pounds Value 

1944._______...___] 12,338, 000 | $1, 665, 630 | 11,650,000 | $932,000 | 23, 808,000 | $2,714,112 | $7, 195, 136 1945..._..__...___| 11, 642,000 | 1,571,670 | 7)604,000 | 653,944 | 23,386,000 | 2,689/390 | 7/140, 242 1946............__| 9,054,000 | 1, 466,748 | 5,974,000 | _ 651, 166 | 22,658,000 | 2,764,276 | 6, 886,748 1947.._.........--| 4,480,000 | 940,800 | 10,718,000 | 1, 543,392 | 27,600,000 | 3,339,600 | _7,3137398 1948...........--_] 11,330,000 | 2,458, 610 | 14,294,000 | 2, 558, 626 | 25,276,000 | 3,361,708 | 11,171,715 
1860-1948.........| 286,831 | 24,099,919 | 288,260 | 14,249,042 | 2 164, 253 | 29, 079,956 | 135, 829, 580 

Eee 
11860-1903: Figures not available; 1904-48, 14,175,855 tons produced. 

. § Short tons. . 

Mine production of gold, silver, copper, lead, and zine in Washington in 1948, 
by months, in terms of recovered metals 

. : 

. Gold (fine | Silver (fine| Copper Lead Zine : Month ounces) | ounces) | (short tons)| (short tons) | (short tons) 

| January.........--.---------------- eee 4, 806 34, 190 490 649 1, 326 February_..-----------.--.-..--.s.2-.0-- 4,176 29, 263 428 844 1, 277 
March____-__-.----.------------------ 5, 488 30, 869 488 945 1, 512 April. _...-----------------s-2sssecseesee 5, 860 31, 783 490 688 1, 256 
May-.--------------.------2-- eee 5, 136 26, 293 386 625 1, 226 June.__----------------- sss eeeeee| 689 24, 903 B44 601 1, 063 July_-.200 2222 6, 221 32, 030 464 417 792 
August..---.---- 2-2-2 eee 7, 048 31, 578 540 433 925 
September. __..-..--....-.--------------.- 7, 273 32, 664 584 415 802 October_...-22-2 2 6, 959 35, 924 522 514 823 November... _------..--.-.s-.s-sss sso 6, 426 33, 554 487 417 769 December.-.--------.-----.--.--.--.--- =e 6, 013 32, 780 449 599 867 

Total: 1948_...-..-.-----------------| 70,075 | 375,831 5, 665 7,147 12, 638 1947_----2-22-.---------------| 34,965 | 298, 736 2, 240 5, 359 13, 800 
ener anenerneretneecereeene 

Gold.—Gold output in Washington in 1948 was the highest since 
1942, mainly as a result of a very large increase in production of the 
metal at the Holden mine. The Knob Hill mine in second place and 
the Aurum group in third place, both in Ferry County, also reported 
substantial gains. These three properties contributed all but a few 
ounces of the total State gold in 1948. Placer production was very 
small and came from one producer. Of the State total gold in 1948, 
60 percent was recovered from zinc-copper ore and most of the re- 
mainder from gold ore. 

Silver.—All four leading silver producers in the State gained appreci- 
ably in output of the metal in 1948, and yield was the highest since 
1941; the Holden mine reported an especially large increase. The 
Knob Hill mine (gold ore) remained in the lead, followed by the Holden 
mine (zinc-copper ore), the Aurum group (gold ore), and the Bonanza
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mine (lead ore). These four producers furnished 90 percent of the 
State silver in 1948. : | 

| Gold ore was the leading source of State silver in 1948, supplying 
: about 48 percent, followed by zinc-copper ore with 37 percent; most 

of the remainder came from lead and zinc-lead ores. | 
Copper.—After seven consecutive years of declines in copper output 

| in Washington, the trend was reversed in 1948, and yield of the metal 
returned almost to the 1945 level. The large gain over 1947 output 
resulted from steady output throughout the year of zinc-copper ore 
from the Holden mine, the only important copper producerintheState. 
Lead.—Lead output in Washington in 1948 was the highest in the 

history of the State, being 23 percent greater than the previous record 
of 11,650,000 pounds reached in 1944. Increases were large at the 

~ Deep Creek and Bonanza mines, both in Stevens County, and at the 
property of the Pend Oreille Mines & Metals Co. in Pend Oreille 
County. Owing to a 6-month labor strike at the Grandview mine of 
the American Zinc, Lead & Smelting Co. in Pend Oreille County, 
lead output from the property was only 85 percent of that in 1947. 
Leading State producers of lead in 1948 in order were the property of 
the Pend Oreille Mines & Metals Co., and the Grandview, Bonanza, 
and Deep Creek mines. From these four properties came 95 percent 
of the total lead in 1948. Of the total lead, 78 percent was derived 

| from zinc-lead ore; nearly all the remainder came from lead ore. 
| Zine.—But for the 6-month work stoppage at the Grandview mine, 

zinc, like lead, probably would have established an all-time production 
record for the State. ‘The Holden mine produced over three times as 

: much zinc in 1948 as in 1947, and the Deep Creek mine also made a | 

| substantial increase; output of the metal declined at the Grandview 

. mine and at the property of the Pend Oreille Mines & Metals Co. 
The Holden mine was the leading State producer of zinc in 1948, 

| followed in order by the Grandview and Deep Creek mines and the 

: property of the Pend Oreille Mines & Metals Co., which together 
| supplied 98 percent of the total zinc. Zinc-lead ore furnished 73 

percent of the zinc in 1948, zinc-copper ore 26, and zinc ore nearly 1 
| percent. 

| MINE PRODUCTION BY COUNTIES | 

Mine production of gold, silver, copper, lead, and zinc in Washington in 1948, 

| by counties, in terms of recovered metals 

| a 

| Mines producing Gold (lode and placer) | Silver (lode and placer) | 

County | —_ |—_——- 
| Lode Placer |Fineounces} Value /|Fine ounce Value 

| Chelan __.__------------------ ee 41,833 | $1, 464, 155 137, 242 $124, 211 
; Ferry.-....-------------------- § |------------ 28, 196 986, 860 179, 295 162, 271 

King. _..-.-------------------- 1 |------.-----|------------]------------ 31 28 

Okanogan....---------------- 1 1 10 350 4, 645 4, 204 
| Pend Oreille. .---.------------ 2 |------------|------------|------------ 9, 521 8, 617 

Snohomish .__....------------- 1 |------------ 2 70 105 95 

Stevens.._---------.---------- 16 |------------ 28 980 44, 992 40, 720 

| Whatcom. ..----------------- 1 |------------ 6 210 |.-----------|------------ 

: Total: 1948.....------------ 30 1| 70,075 | 2,452,625 | 375,831 | 340, 146 
7 1947. ___1------------ 25 6| 34,965 | 1,223,775 | 203,736 266, 831 

NS
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Mine production of gold, silver, copper, lead, and zinc in Washington in 1948,. 
by counties, in terms of recovered metals—Continued 

| | Copper Lead _ Zine r tal | 

County a ~ | value 
| Pounds Value Pounds Value Pounds Value a 

Chelan___.-......| 11,307,200 | $2, 453, 662 |............|............| 6,577,200] $874,768 | $4,916, 796 | Ferry._....-.:-..|. 8, 700 1, 888 2, 000 $358 32, 000 4,256} 1,155, 633 
King_.......-_..|-.--.-------|------.---._|--------_---|---------.--|------------|----- a.) 
Okanogan....._-_| 2, 000 434 33, 800 6, 050 1,800; 939 |»: 11,277 | Pend Oreille. __..|------------|--------.---| 8, 593,000 | 1, 538, 147 | 11,969,000 | 1,591,877 | 3, 138, 641. 
Snohomish...._.-| . 4,800 1,042 |----.-------|------- eee fee 1,207 Stevens_...._.___| 7, 300 1,584 | 5,665,200} 1,014,071 | 6,696,000 890, 568 | 1, 947, 923 
Whatcom .._._.._|------------|------------ -n----------|----------+-|------ 22-2 |--e eee 210 

Total: 1948.._..| 11,380,000 | 2, 458,610.| 14,294,000 | 2, 558,626 | 25, 276, 000 3,361, 708 | 11, 171, 715 
——-:1947_-_.-]- 4,480,000 | 940, 800 | 10,718, 000 | 1, 543,392 | 27,600,000.| 3,339,600 | 7,313,398 

Gold produced at placer mines in Washington, 1944-48, by classes of mines and. 
a _ by methods of recovery Cp . 

CO | peop - Gold recovered | . oe - a oe Mi Material ao | aa 
ay ines pro- reate oo | = _°. ©: .- -Olass and method . ducing | counie Fine Val Average 

ee . oe yards : alue |} per cubic. 

Dragline dredges: | | | . | oO , - 
a 1944-45... 2 ee ewe neh eee |e ee eee wee wenn eee [eee ee ee fee 

1946.22 eee 1] . 10,000] - 85 $2,975 | $0. 298 1947-220 eee eee 1]. —-3, 500 | 14 |. ~ 490 |. 140 
1948. __-------------------------------- TTS TS ee ee ee TSS Ses ers wae tenet cee TTT mm me 

Nonfloating washing plants: ! |. - . 1944. eee ee 1 5, 500 «56 1, 925 . 350 
1945 _ 2.222 eee} |e |e wwe nee eee | 1946_..----i------- eee ee 1 15, 000 at - 885 . 026 | 1947_ 2 _-.- 2-2 eee 3 | 4,700 56 1, 960 417. 1948 ee 1 2,900/ = 10 - 350 121 | 

Small-scale hand methods: : oe | 1944. 2 75 | 4 140 1.867 1945__.--- eee 3 275 14 "490 1,782 1946. ee-ee 8 115} ‘5 175 |. 1. 522 1947_._----.----- eee -- ee 2 400 7 245 . 613 
1948_ 2. me nn ef ee ne ew ee fee er ee eee fe eee pee ee eee 

Grand total placers: 
1944.12 eee 3 5, 575 59 2, 065 . 370 1945__ 22-2 3 BIB 14 490 1.782 1946__.------- eee 5 25, 115 101 3, 535 .141 1947___---o- eee 6 8, 600 77 2, 695 .313 1948_. 22 1 2,900 10 350 .121 

a 

1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 
with movable washing plant is termed a ‘“‘dry-land dredge.” 

The number of producing lode properties in Washington in 1948 
increased 20 percent over the number in 1947; ore output for the 
year rose 44 percent, mainly as a result of uninterrupted production
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at the Holden mine: Owing to the work stoppage at the Grandview | 
mine, ore production from that property was about 60 percent of 
that in 1947, but most other State producers reported increases for 
the year. — | 

ORE CLASSIFICATION | — 

Details of ore classification are given in the Gold and Silver chapter 
of this volume. | | , — | 

Ore sold or treated in Washington in 1948, with content in terms of recovered 
. | : metals — . 

Mines Ore Gold Silver : 
| Copper Lead | Zinc . 

Source pro- (short (fine . (fine | “tc 
ducing} tons) | ounces) | ounces) | (Pounds) | (pounds) | (pounds) 

‘Dry and siliceous gold ore..| © 5 | 70,742 | 28,209 | 178,658 |_...._--____|._-.-----_-|.o_--e_e 
Dry and siliceous silver ore- 2] 1,501 |--_-------- 4, 676 2, 000 33, 800 1, 800 
Copper ore. ._------.---_-_- 3 | 82 2 157 | 5,100 |.-.-------_-}-------- 
Lead ore...---------------- 5 | 15,350 8 | 23,358 4,200 | 3,074, 735 12, 851 | 
Zinc ore_._----------------- 1 364 |_--------- 54 182 2, 780 183, 205 
Zine-copper Ore_------------ 2| 608,863 | 41,826 | 137,832 | 11,315, 600 2,000 | 6, 609, 200 
Zinc-lead ore....-----------| 12 | 277,385 20| 31,101 2,918 | 11, 180,685 | 18, 468, 944 

| Total lode mines.....|. 30 | 974,257| 70,065 | 375,831 | 11,330,000 | 14,204,000 | 25, 276, 000 
Placers__.------------------ 1 j----------] 10 |----------|------------]------------] eee 

Total: 1948......-.-..| 31 | 974,257| 70,075 | 375,831 | 11,330,000 | 14,294,000 | 25, 276, 000 
| 1947..-----..-_| 81 | 676,176 | 34,965 | 293, 736 | 4, 480, 000 | 10,718,000 | 27, 600, 000 

: - METALLURGIC INDUSTRY - 
Of the 974,257 tons of lode material sold or treated in Washington 

\ in 1948, 954,502 tons (98 percent) went to mills and 19,755 tons 
: (2 percent) to smelters, compared with 98 and 2 percent, respectively, 

in 1947. The 954,502 tons treated at mills were distributed as 
follows: 2 plants, 608,863 tons of zinc-copper ore; 10 plants, 277,100 
tons of zinc-lead ore; 3 plants, 51,174 tons of gold ore; 3 plants, _ 
15,237 tons of lead ore; 1 plant, 1,500 tons of silver ore; and 1 plant, 

! 364 tons of zinc ore. In addition, 264 tons of zinc-lead ore were 
shipped to a custom flotation mill in Utah. | 

| | 
' Mine production of metals in Washington in 1948, by methods of recovery, 

| _ in terms of recovered metals | 

t Material . f Gold Silver : } treated Copper Lead Zine 
! | Method of recovery (short ouness) ones.) (pounds) | (pounds) | (pounds) 

: Ore amalgamated__....-...-.---__-- 83 10 |__--------]_-_- eee fee |e eee 
f Ore cyanided-...---.---.------.-..- 51, 091 3, 879 25,376 |_..-.-.-----|_-----------]-.---------- 
| Concentrates smelted._------.-.---| 59,480 | 60,551 | 314,327 | 11,324,900 | 14, 155, 787 | 25, 266, 194 

Ore smelted............-.---------.-| 19,755| 5,625 | 36,128 5,100 | 138, 213 9, 806 
: Placer... ..-.------------------------|---------- 10 |..--------|_.-----------]------------|----------.- 

Total: 1948__....-----.---.---|..--------] 70,075 | 375,831 | 11,330,000 | 14,294,000 | 25, 276, 000 
1947. _ 222222222222 LL|TT I] 34,965 | 203,736 | 4} 480,000 | 10,718,000 | 27, 600, 000
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Gross metal content of Washington ore treated at mills in 1948, by classes of ore 

| Ore (short | Gold (fine | Silver (fine} Copper Lead Zine 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry and siliceous gold........| 51,174 24,513 | 172,004 |.-...-------|----..----__|_----------- 
Dry and siliceous silver. -..--_- 1, 500 |---..------- 5, 600 3, 000 42,000 |_..-..----.. 
Lead._..........--------------- 15, 237 15 26,175 7,500 | 3,275,000 88, 000 
Zine.....-...-----.----------- 364 |--..--.---_- 63 274 3, 700 240, 000 
Zine-copper........-.---------| 608, 863 49, 412 208,175 | 11, 985, 300 4,000 | 9, 645, 500 
Zine-lead__...-....---.-------| 277, 364 37 35, 608 5,150 | 12, 548,603 | 21, 051,399 

| Total: 1948_..-.....--_- 954, 502 73,977 447,625 | 12,001, 224 | 15,873,303 | 31,024,899 
1947___.-.-...-.-| 660, 671 34, 647 344,704 | 4,850,348 | 12,199,785 | 36, 552. 700 

Mine production of metals from mills in Washington in 1948, by counties, in terms 
of recovered metals | 

Recovered in Concentrates smelted and recovered metal | 

oS Mate- 
rial Con- ‘ 

Wonee Gold | silver | trates | Gold | sit spor’ 0 liver rates 0 ver C Lead ine 

tons) | (fine | (fine | pro- | (fine | (fine opper |: Z 
ounces) lounces)| duced lounces)|ounces)| (P°U24S) | (Pounds) | (pounds) 

(short 
| ' tons) 

BY COUNTIES | | 

Chelan........---....| 608, 439 4|_.......| 31,307] 41,826] 137, 242/11, 307, 200].......__.| 6, 577, 200 
Ferry....--.----.-----| 51,523} 3,879] 25,376] 1,587] 18,697] 118, 590 8,400}. 2,000] 32,000 
Okanogan..._...----.| 1, 500}--.-----]----.--- 34}..--.---] 4, 645 2, 000 33, 800 1, 800 
Pend Oréille..........| 223, 586].....-..|--.----.] 16, 457}........| 9, 487|..___..___] 8, 575, 500/11, 967, 239 
Stevens.........---..-| 69,379|_.-.---_|--.----_] 10, 095 28| 44, 363 7, 300] 5, 544, 487] 6, 687, 955 
Whatcom.._.....--.-- 75 6]... |---| eff 

Total: 1948.__.._| 954, 502] 3,889] 25,376] 59,480] 60,551] 314, 327/11, 324, 900/14, 155, 787/25, 266, 194 
—_ 1947......| 660,671] 2,717] 16,938] 46,661| 28,279] 256,009] 4, 447, 912/10, 586, 527/27, 596, 752 

BY CLASSES OF CONCENTRATES SMELTED 

Dry gold__...-..--------------------------------] 1, 541] 21,051] 123, 085}_-----.--_- |---| 
Copper. .......-.---..--------------------------] 24,609] 39,008] 127, 007/11, 194, 500 1, 200]._..-...-- 
Lead.....---------------------------------------| 10, 257 21} 51, 947 8, 668/13, 733,907) 308,373 — 
Zinc. .__..-.------------------------------------| 28, 013 470| 9,180} 121,482] 402, 110/24, 941, 571 
Zine-lead__..-.-----.----------------------- +--+ 60 1} 3,108 -250| + =—-18, 570} ~—-:16, 250 

Total 1948..........--..................-.| 59,480] 60, 551] 314, 327/11, 324, 900/14, 155, 787/25, 266, 194
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Gross metal content of concentrates produced from ores mined in Washington 
in 1948, by classes of concentrates smelted 

} 

| Concen- Gross metal content 
trates ee 

Class of concentrate produced 
(short Gold (fine | Silver (fine| Copper Lead Zine 
tons) ounces) ounces) (pounds) | (pounds) | (pounds) 

Dry gold.._.--..-------------- 1, 541 21, 051 128,085 |_...--.-----|.-----------].----------- 
Copper._...---.--------.----- 24, 609 39, 008 127, 007: | 11, 540, 787 1,964 | 1,628, 500 
Lead..-....------------------- 10, 257 21 51, 947 10, 265 | 13, 991, 364 466, 852 
Zine. ....--------------------- 23, 013 470 9, 180 135, 449 458, 885 | 26, 160, 800 
Zinc-lead._....--------..------ 60 1 3, 108 311 18,958 | . 19,568 

Total: 1948_...._.....---- 59, 480 60, 551 314, 327 | 11,686,812 | 14,471,171 | 28, 275, 720 
1947...-.--.---- ee 46, 661 28, 279 256,009 | 4, 586,982 | 11,099,507 | 31, 697, 832 

(reer reer ere re rene eee eee ere reer ee eee re eee eee ener 

Gross metal content of Washington crude ore shipped to smelters in 1948, 
by classes of ore 

Gross metal content | 

Pa f net asS OF ore snor . 

| : tons) (ang vie Copper Lead Zine 
ounces) ounces) (pounds) | (pounds) (pounds) 

Dry and siliceous gold_-_-_-._- 19, 568 5, 623 35,277 |....--------|------------|------------ 
Dry and siliceous silver._....- 1 j------------ 31 |_..-_-..----|.--------- eee . 
Copper..--------------------- 52 2 157 §, 252 |-...------.-]------------ 

Lead__.....------------------- 113 |.-2--2 2 123 |_---- oe 133, 282 4, 266 
Zine-lead......--------------- 21 |_.--.------- 540 |_.---- ==. 7, 590 8,177 

Total: 1948_...-....---- 19, 755 5, 625 36, 128 5, 252 140, 872 12, 443 
. 1947__.--.-.----- 15, 505 3, 892 20, 779 33,297 | | 134,070 7,677 . 

a 

| Mine production of metals from Washington crude ore shipped to smelters in 1948, 
| | in terms of recovered metals | 

? , a TT aS 

Ore Gold Silver . 
: Copper Lead Zinc ; hon & ote, | Sam (pounds) (pounds) 
: BY COUNTIES | 

Chelan. .............-.------- 11 3 |---|. ] ee |e ee 
| Ferry......------.------------ 19, 560 5, 620 35, 329 300 |.-----------|------------ 

King_......---.....----------- 1 |.-----.-.--- 31 |_-.-.---.-.-].----.------]-.--------.. 
Pend Oreille...........-...-.- 16 |..-- 2.22. 34 |-..--------- 17, 500 1, 761 
Snohomish_-...-.-.-.-.---.--- 49 2 105 4,800 |...--.--.---|-----.------ 
Stevens......---...-.---.-..-- 118 |.--.--.-...- 629 j------.....- 120, 713 8, 045 

: Total: 1948. _.-...-..-_- 19, 755 5, 625 36, 128 5, 100 138, 213 9, 806 
1947_ 2.22. 2-2. 15, 505 3, 892 20,779 32, 088 131, 473 3, 248 

| BY CLASSES OF ORE 

| Dry and siliceous gold......-- 19, 568 5, 623 35, 277 |_.....-..-.-|------------]------------ 
Dry and siliceous silver--..... nn 31 |_..-...-.._.]--.-.--.-.--|---..------. 
COPPer. -.-------------------- 52 : 2 157 5,100 |.---.-..-._.]----.-.----- 

wnnnn nee ee eee n ne enn ee ene 113 |-..---.2--2. 123 |_------- 130, 783 3, 246 
| Zine-lead..........----------- 21 |_..--------- 540 |_..-.-.----- 7, 430 6, 560 

. Total 1948__.....-..-.--| 19, 755 5,625 | 36,128 5,100] 138,213] . 9, 806
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a REVIEW BY COUNTIES AND DISTRICTS | 

Mine production of gold, silver, copper, lead, and zine in Washington in 1948, 
| by counties and districts, in terms of recovered metals 
a pee : 

Mines pro- | Gold | Silver 
ducing | Ore ode | dode | tea | 2 tal 

seted an. an opper ea ine Tota County and districts -——7~——— sheet placer, placer, (pounds) | (pounds) | (pounds)! value 
ne e oe Lode | Placer | tons) ounces) | ounces) 

Chelan County: . _ Chelan Lake_.........|  1|__-_--_|608,431| 41, 826] 137, 242|11, 307, 200]..-.-----.| 6, 577, 200|$4, 916, 551 
Peshastin Creek_____. >] 19 7|--------|----------[-------- {ee 245 

Ferry County: 
Keller (San Poil)___-- 2|.------ 3)------~- 52 300|-----~--.-]-------.-- 112 Orient._._..---2-2--22| Aff TTT] 4g) 7777] 500] =~ 8, 400|. «2,000 -32,000/ «6, 971 
Republic (Eureka)....|.  2/___._..| 70,648] 28 196] 178 658|......____|._-...__.__ |...) 1, 148, 550 

King County: Miller 
River__.......--___-.. Tj Jj_e_ ee $1)------2-_|---- fee 28 

Okanogan County: | 
Columbia River 
(Okanogan)__._.--_-]______ Vje__ eee. 10)--------|--------2}-- |e 350 Loomis-Oroville------|1].-......| 1, 500].-..-..| 4,645] 2,000] 33,8001 1,800} 10, 927 

Pend Oreille County: 
Metaline...........---| | 2|.-.--.-|228, 602|........| 9, 521......--__] 8, 503, 000/11, 969, 000] 3, 138, 641 

Snohomish County: In- . 
dex..........-..------| 1)-------] 49 2} 105; = 4, 800]------.--_|__..-.....| 1,207 

Stevens County: 
Bossburg (Clugston 

Creek)..........----| 3|.._..__] 14,401 17| 36,462} 4, 800| 2, 787,800} 140,500! 552, 339 
Colville-Middleport.-| 2|._.._.-| 27|....___- Qi|..........| 6, 700 800| 1,325 
Deer Trail..........-| 2|.......| 885 i] 3,718 500 19,000] 12,6001 «8, B85 
Northport (Aladdin)_| 9|__.___.| 54, 734 10| 4,791] 2,000) 2,851, 700] 6, 542, 100] 1,385, 674 

Whatcom County: 
Mount Baker_-__---_-- Vy ee 75 6] .------_]---------_]------- eee wannnn-n-- 210 

“Total Washington._| 30 1/974, 257| 70,075] 375, 831/11, 330, 000/14, 294, 000/25, 276, 000/11, 171, 715 

CHELAN COUNTY | 

Chelan Lake District—The Howe Sound Co. operated its Holden 
mine and 2,000-ton concentration mill throughout 1948 and treated 
608,431 tons of zinc-copper ore containing 49,412 ounces of gold, 
207,475 ounces of silver, 11,975,000 pounds of copper, and 9,600,000 
pounds of zinc. The mill yielded 24,590 tons of copper concentrate, 
6,709 tons of zinc concentrate, and 8 tons of gold concentrate. 

| Peshastin Creek (Blewett) District.—District output was 19 tons 
of gold ore from the Polepick claim. 

FERRY COUNTY 

Orient District.—The Talisman Mining & Leasing Co. operated its 
Laurier mine and a mill part of the year. The mill produced 19 tons 
of copper concentrate and 35 tons of zinc concentrate. | 

Republic (Eureka) District.—Knob Hill Mines, Inc., operated its 
mine and 400-ton flotation-cyanidation mill on gold ore during all ot 
1948 and treated 5 percent more ore than in 1947. The ore was 
ground to 100-mesh with a rougher jig in the grinding circuit, followed
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by flotation; the flotation tailing was treated by cyanidation. The | 
Aurum group of the Aurum Mining Co. was operated by the company 

| and by lessees; production in 1948 was 19,557 tons of gold ore 
compared with 14,951 tons in 1947. | | : 

OKANOGAN COUNTY | 

~  Yotal county production in 1948 came from the Kaaba mine 
operated by the Kaaba Silver-Lead Mines, Inc., which produced ore 

- only in January, then spent the remainder of the year in shaft sinking 
and development. | | 7 co, 

PEND OREILLE COUNTY a 

Metaline District.—The Grandview mine and 600-ton flotation mill 
of the American Zinc, Lead & Smelting Co. closed on July 1 because 
of labor difficulties and remained inoperative for the balance of the 
year. As a result, lead and zinc production at the property was 
much below the 1947 level. 

The Pend Oreille Mines & Metals Co. operated its property and , 
700-ton mill throughout 1948 and treated 133,755 tons of zinc-lead 
ore compared with 116,695 tons in 1947. Gross metal content of the 

| ore in 1948 was 8,025 ounces of silver, 6,200,000 pounds of lead, and | 
6,300,000 pounds of zinc. 

The Metaline Mining & Leasing Co. conducted development during 
all of the year. 

: . SNOHOMISH COUNTY | 

Total county production in 1948 was 49 tons of copper smelting 
| ore shipped from the Wilbur-Index group by the Lake Serene Mining | 
: Co., Ine. 
: | STEVENS COUNTY 

Bossburg (Clugston Creek) District—Bonanza Lead operated its 
Bonanza mine throughout the year and treated in the company 100-ton | 

: mill 12,386 tons (7,764 tons in 1947) of lead ore containing 15 ounces 
of gold, 26,000 ounces of silver, 7,500 pounds of copper, 2,950,000 
pounds of lead, and 70,000 pounds of zinc. Remaining district out- | 

; put was zinc-lead ore from the Young America and High Cliff mines. 
Deer Trail District—The Cleveland mine of Basic Metals, Inc., 

: closed on January 15, then passed into receivership. W. R. Borkey 
operated the Deer Trail mine from April to October and treated 
about 175 tons of zin¢-lead ore ina 30-ton flotation mill on the property. 

Oe Northport (Aladdin) District—The Deep Creek mine and 260-ton 
| flotation mill of the Goldfield Consolidated Mines Co. operated 
| throughout the year. The mill treated 50,421 tons of zinc-lead ore 
. containing 20 ounces of gold, 5,000 ounces of silver, 3,000 pounds of 
| copper, 3,002,593 pounds of lead, and 7,040,419 pounds of zinc. The 

Admiral mine of the Admiral Consolidated Mining Co. produced 364 

| 883326—50——108 2
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tons of zinc ore, part of which was treated in the 75-ton flotation mill 
on the property and part shipped to a concentrator in Utah. Gross 
metal content of the ore was 63 ounces of silver, 274 pounds of copper, 
3,700 pounds of lead, and 240,000 pounds of zinc. Leadpoint Electric 

, Mining Co. operated its Electric Point property, treated 2,155 tons 
of dump lead ore in a gravity mill, and shipped 52 tons of high-grade 
lead ore to a smelter. The Gladstone Mountain mine produced 696 
tons of dump lead ore, which was treated at the mill of the Leadpoint _ 
Electric Mining Co., and 21 tons of high-grade lead smelting ore. 
Last Chance Consolidated Mines, Inc., operated the Last Chance 
group and treated about 800 tons of zinc-lead ore in the company 
100-ton gravity-flotation mill. Remaining district production was 
principally zinc-lead ore—about 160 tons from the Lucille claim, 40 
tons from the Farmer group, and 6 tons from the Morning mine.



Wyoming 

Gold, Silver, Copper, and Lead 
(MINE REPORT) 

By A. J. MARTIN | 

| GENERAL SUMMARY 

OLD mining in Wyoming in 1948, as in 1947, was active only in 
_ ™g the South Pass district, Fremont County. Operations at the 

Carissa mine, which in 1947 produced 98 percent of the State 
total output of gold, were confined largely to development work in 
1948, and the mill was not run until November, Output from the 
Carissa mine and that from two small-scale placer operations comprised 
the State total output of 115 fine ounces of gold and 11 fine ounces of 

| silver during the year. The output in 1947 was 1,486 ounces of gold 
. and 95 ounces of silver. No recoverable copper or lead was produced 
: in the State in 1948 or 1947. Only a small output of lead and no 
: output of zinc have been reported in Wyoming in the past. 

All tonnage figures are short tons and “dry weight’; that is, they 
do not include moisture. ooo, | | 

The value of the metal production herein reported has been calcu- 
lated at the following prices. 

: Prices of gold, silver, copper, lead, and zinc, 1944-48 
{ 

a lid L (née a: i Copper 3 . 

: Yea gna awe ne xa per | in 
! = $35. 00 $0. 711+ $0. 135 $0. 080 $0. 114 

| 1945_.-.--.--.--2s2.ss2eneneeeneeene eee ee 35. 00 711+ 135 086 “115 
1946__-----------oeenee ee ne en ne ene n eee ne 35. 00 . 808 . 162 . 109 .122 

: 1947.20 tee eeeeeeeeeese ---} 35.00 905 210 1144 L121 
! 1948... ..--..-s-ssesssesesseesse--------| 35.00 905+ 1217 1179 1133 

: 1 Price under authority of Gold Reserve Act of Jan. 31, 1934. Treasury legal coinage value of gold from 
i Jan..18, 1837, to Jan. 31, 19384, was $20.67-+ ($20.671835) per fine ounce. 
: 2 Treasury buying price for newly mined silver. 1944 to June 30, 1946: $0.71111111; July 1, 1946, to Dee. 31, 

: 1947: $0.905; 1948: $0.9050505. L . a 
: 3 Yearly average weighted price of all grades of primary metal sold by producers: 1944-47: price included 

bonus payments by Office of Metals Reserve for overquota production. | 

| MINE PRODUCTION 
The following table shows the annual output of ore from lode mines 

producing gold, silver, copper, and lead and the quantity and value 
| of the metals recovered from both lode and placer mines in Wyoming 
| from 1944 to 1948; it also gives the total production of metals from 
: 1867 to 1948. 
| 1627
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Mine production of gold, silver, copper, and lead in Wyoming, 1944-48, and total, 
1867-1948, in terms of recovered metals 

Gold (od d Silver (lod / 
Ore ° sues) “ and placer) _ Copper Lead 

Year (Short I vols 
ons) | Fi Fi Short Short ounces Value ounces Value tons Value | * ons Value 

1944.........-| 6 20 $700 |. 8 $2 |__...--|_-.-------|--------|-------- $702 
1945...-.--...| 52 2 70 31 29 |o 22 | 3 | $516 608 
1946.---...--| 61] 105] 3,675 26 21 1] $324 |_._.-.-|__.-..-| 4,020 
1947_.-_S.__---| 6,059 | 1,486 | 52,010 95 86 |......--|.-.-.-.---]--------|--------| 52,096 
1948..---------) 867 | 115 | 4,025 | AL | 10 |--------]----------]--------]--------|_ 85 
1967-1948......| (2) | 79,642 |1,895, 798 | 74,798 | 51,893 | 16,326 |5, 684, 372 14| 1,486 | 7,633,549 

1 Includes less than % ton of recoverable copper produced in 1945 from the Bartlett (Copper King) mine 
in Laramie County. 

2 Figure not available, 

- Mine production of gold and silver in Wyoming in 1948, by months, in terms of 
| : recovered metals : | 

- Gold (fine | Silver (fine 
Month | | og Ae ounces) 7 

January-February_...---------------------ee-eeeeeeeneeecneceeeeeceeececcese|seeeecceceeee-eecereeeeece ee 
April-September __.__......-.........-.-...------------ ne | eee eee | eee ene 
October. ...-.---- ee eee nnn nnn 2 |.-.----------- 
November....-...--------- 2 - een  ene ennnneeeeenne ee 19 5 
December - ....------------------------- 2-222 - o-oo 91 6 

1947. -.--- soso secesnsnseeesececesesesesaseseresesevecsuesesenee 1, 486 95 

| REVIEW BY COUNTIES 

a ‘The entire output of gold and silver in Wyoming in 1948 came from 
| Fremont County. 

Milling operations at the Carissa mine at South Pass City, sus- 
pended October 1, 1947, were not resumed until November 1948. 
While the mill was idle a shaft was sunk to a lower level, and other 
mine development work was done. A shipment of crude ore was 
made to the Garfield (Utah) smelter in October. The mill had a 
capacity of 100 tons daily at the end of 1948 and uses the amalgama- | 
tion and cyanidation processes; it operated at less than capacity 
during November and December. On September 27, 1948, a new 
company—Carissa Gold Mines, Inc.—was formed and took over 
operation of the Carissa property, succeeding Mica Mountain Mines, 
Inc. 

A few ounces of placer gold were shipped to the Denver Mint from 
the Las Vegas and Gold Meadow claims in the South Pass district.
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